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ANATOMY.

PART n. COMPARATIVE ANATOMY.

THE object of that branch of the science of anatomy
which is to occupy our attention in this part of the

article, is to point out the differences and relations that

subsist among analogous parts in the inferior classes of

animated nature ; and to compare these as far as respects

their organization with man and with each other.

Though the study of what is now called Comtiarative

Anatomy^ appears to have been anterior, in point of date,

to that of human anatomy, and was much cultivated by

the earlier professors of the science, it is only within our

own times that it has attained any considerable degree

of accuracy or perfection. By the labours of our cotem-
poraries, however, it is now so much improved, as to

have become, not only highly interesting in itylf, but

of the greatest importance, as an introduction o physi-

ology and natural history.

That the contemplation of the animal structure must
be highly interesting to all who have a taste for investi-

gating the works of nature, is a remark that scarcely re-

quires illustration ; but if the study of anatomy shall ever
become general or fashionable, it will perhaps be pro-

secuted chiefly in the inferior animals. The cutting up
of a quadruped, a bird, or a fish, is not, in general, ac-

companied with those feelings of horror and disgust,

that seldom fail to attend the dissection of a human body.

To the former we are in some measure familiarized by
our domestic habits, but the latter is repugnant to all our
ideas of taste and delicacy. Human anatomy must be
studied by medical men, as a necessary part of their pro-

fessional education ; and it may attract the attention of

many whose occvipations require tiiem to possess a com-
petent knowledge of the external forms and relative pro-

portions of the more obvious organs, or whose inclina-

tion prompts them to examine the structure and economy
of man, an interesting part of natural history ; but it

can sc ly be expected, that the generality of those
whoengag- inthe study of nature's works, should make
the human body an object of very extensive or minute in-

vestigaticni.

Thus, comparative has tliis advantage over human
anatomy, that it is less at variance with the general feel-

VoL. H. Part I.

ings of mankind. It has also another advantage ; for u^

the subjects of dissection may, in general, be easily ob-

tained, comparative anatomy may be studied at all times,

and in all places, with nearly equal success.
The utility of comparative anatomy in illustrating the

principles of physiology, is now universally acknowledg-
ed, and Haller has gone so far as to affirm, that physi-

ology has been more illustrated by comparative anatomy,
than by the dissection of the human body.
The same able anatomist to whom we were obliged

for our general introduction to this article, employs the

following considerations for shewing the importance of

comparative anatomy in the general study of the animal

economy.
All living bodies with which we are acquainted, are con-

structed nearly on the same plan, possess similar organs
and functions, and being modified only according to

those circumstances which have given occasion to their

artificial arrangement into class, order, genus, and spe-

cies, contribute much to illustrate each other. In one
animal, for instance, an organ is small, its structure com-
plicated, or its use obscure ; while in another the analo-

gous organ is large, its structure simple, and its function

obvious. Had it not been for the attention paid to these

differences, many discoveries which have been niade in

human anatomy would still have been unknown, had
they not been previously made in comparative anatomy.
Were we to confine our anatomical and plivsiological

researches to one species, we might lie led to ascribe

too much importance to the form, size, structure, and
situation, of organs ; but by examining different animals,

we learn that similar functions may be carried on by or-

gans of various forms, magnitudes, proportions, situa-

tions, and, structures ; or should the functions happen
to vary according to tlie organs, we are led to a very use-
ful enquiry, how far, not only the variety of function, but
that of genius, instinct, habits, and manners, is connected
with such variation of organs.

Again, without the aid of comparative anatomy, we
might often be induced to entertain false conceptions of

the relative importance of different organs: but when
A
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we see these organs imperfect in one animal ; diseased,

obliterated, or extracted in another; or naturally want-

ing in a third, without any essential injury to life ; we
have then the criteria by which we may be able to form
3ome judgment of that rank wliich these organs hold

even in the human species.

Thirdly, comparative anatomy becomes necessary in

ascertaining the action of organs. All the functions have

ceased long before the human body can be op^.ned, and it

is only m tlie inferior animals that we can presume to

make experiments exanuning the movements of the

different organs, before the principle of life has escaped.

It is chiefly in this field of enquiry that we have obtamed
the correct knowledge which we now possess, of many
of the animal iunctions.

To the naturalist, comparative anatomy affords one of

the surest guides by which he can direct his steps. With-
out an acquaintance with the internal structure, as well

as with the external forms of animals, our knowledge of

zoology must be incomplete and inacurate.

Indeed, anatomy and zoology mutually illustrate each

other. In our examination of zoological works, anato-

my comes forward to our assistance like a friendly

interpreter, explains terms which we should not other-

wise understand, and phenomena which we could not

comprehend. It presents before us a wide creation of

animated beings, iidlnitely varied in form, magnitude,

and colour ; in strength, instinct, habits, and manners ;

yet all exhibiting many of the same common organs and

functions, thus proving, that our generic and specific

dift'erences are only varieties of the same plan ; that we
ought to study the whole of animated nature, if we de-

sire to have enlarged or just ideas of the animal economy.
Before the anatomy of inferior animals was so much

cultivated as it has lately been, our zoological classifica-

tions were extremely imperfect; and even that of the

justly celebrated Linne, is now acknowledged to be

much less accurate than it might have appeared, had its

author been more conversant with anatomy. We shall

immediately see how much the classification of animals

has been improved by the labours of the anatomical na-

turalists of the present day.

To offer any historical view of the origin and progress

of comparative anatomy, would be, in a great measure,

to repeat what has been already given in our general

history of the science, since many of those whose names
are most celebrated as the improvers of human anatomy,

were also famous for their attention to that of other
' ")f these it is sufficient for us to notice Demo-

totle, Herophilus, Erasistratus, and Galen,

ancients ; and Eustachius, Fallopius, Fabri-

y, De Graaf, Redi, Willis, Ruysch, Malpighi,

11 .he two Monros, Jolm Hunter, Vicq. d'Azyr,

Blumenbach, Cuvier, Dumeril, and La Marck, among
the moderns. Of those who paid most attention to com-
parative anatomy, and were not remarkable for their

writings on that of the human body, we may mention

Aldrovandi, Rondelet,Bellonius, Swammerdam, Blasius,

Tyson, Reaumur, Daubenton, Trembley and Bonnet.

There are few complete or systematic works on com-
parative anatomy. The best with which we are ac-

([uainted among the earlier writers are two works of

Blasius, one in 4to, entitled .'inatomia .hiimulium Figiais

Variis Illtistrata, published in 1681, the other a smaller

work, entitled Jtiatome Hominis Brulorum que Variorum,

published in 1673; the system of anatomy of Collins,

and the anatomical works of Valentini. There is a com-

pendium of comparative anatomy by the first Monro,
which, considering the period of its publication, is well

deserving the attention of our readers. Within these

few years have been published two systems of compara-
tive anatomy, which have justly superseded all other ge-
neral works on this subject. One of these is the L-c
(TAnatomie Comparee of Cuvier, in 5 vols. 8vo " ...^li

the first two were published in 1800, edited ' jjumeril,

and have been translated into English under the direction

of Mr Macartney. The last three were published in

1805, and were digested by Duvernoy, under the imme-
diate direction of the author. The other systematic

work to which we allude is the system of comparative
anatomy by Blumenbach, published originally in German,
and lately translated into English by ftir William
Lawrence.

Besides these general works, in which the anatomy of
all or of most classes of animals is considered, there arc

several publications of distinguished merit, that contain

a view of the structure of particuiar classes, tribes, or s/ie-

cies. Thus, the structure of the Mammalia has been
explained by D'Aubenton in Buff'on's Natural History of

Quadrupeds ; by Vic d'Azyr, in the Anatomie Comparee
of the Kncyclujiedie Methodiquc ; by Stubbs, in his Ana-
tomy of the Horse ; by Vitet, in his Medicine Vetcrinaire ;

by Cuvier in \.he Annates de Museum A'ational d'Histoire

A'aturctte ; and by Tyson and Home, in the Philosophical

Transactions. That of the Cetacea has been described
by Mr John Hunter, in the Philosojihical Transactions ;

that of Birds, by Vicq d'Azyr, in the Memoires de
I'Academie'des Sciences, for 1772, and by Mr Macartney,
in the article Birds, of Rees's Cyclopaedia ; that of

Reptiles and Serpents, by La Cepede in his Histoire

J^aturelle des Quadruped's Ovipaires et Serpents, and by
Townson, in his Tracts and Observations on JVatural His-

tory and Physiology ; that of FiSHES, by Rondelet in his

work De Piscibus,hy the second Monro, in his Physiolo-

gy o/"i'7s/ii"s, and La Cepede in his Histoire J^aturelle des

Poissons ; that ol Crustacea and Insects, by Swam-
merdam, in his Biblia A''attir<e, and Latreille, in his His-

toire JVuturelle des Cruslaces ; that of Mollusca, by
Lamarck, in his work Siir les Animaux Invertebres, and
Cuvier, in the Annales de Museum J^ational ; that of

Worms, by Lamarck, as above quoted, and by Hooper in

the Memoires of the London Medical Society, vol. v. ; and
that of Zoophytes, chiefly by Trembley, in his work
Sur les Polypes d'Jiau Douce, and Baker in his Pssays on

the Microscope.

In the comparative view which we are here to take of

the several organs in the inferior animals, we shall fol-

low the same arrangement which we have adopted in

the preceding part ; but as the nature of our plan does

not admit of our giving a very full account of these or-

gans, we shall confine ourselves chiefly to the differences

and relations that take place in the several classes and

orders under which animals have been arranged, accord-

ing to the most approved systems of zoology ; and we
shall seldom extend the comparison to the genera of any

particular order. Much less shall we examine the dif-

ferences that subsist between the several species of a

tribe, or the varieties of a species; nor shall we attempt

to point out, as in the human anatomy, the morbid ap-

pearances that have been discovered oh dissecting the

inferior animals.

Before entering on the comparison of the organs in the

order of the functions which they perform, it will be

jjecessary to give a general account of the differences
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of structure according to wliich animals have been ar-

ranged under tliose groups which we call classes and

orders.

On comparing animals in the most general point of

view, we find that many have an internal articulated

skeleton, the principal basis of which is a vertebral co-

lumn ; and that many others have either no articulated

skeleton, or one that is external, and has no vertebral

column. Hence animals have been divided into verte-

bral and invertebrai animals. Again, we find, on com-
paring together the vertebral animals, that some of them
possess a heart with two ventricles, and that their san-

guiferous system contains warm blood ; while others

have a heart with only one ventricle, and a sanguiferous

system containing cold blood, or blood whose natural

temperature scarcely exceeds that of the medium in

which they live. Thus, we have two divisions of the

vertebral animals, and these we may again subdivide

;

the former according to their mode of generation, the

latter according to their mode of respiration. Thus, of

the vertebral animals, with a double heart and warm
blood, some are viviparous, and suckle their young by
mamma or teats. These animals are called Mammalia.

Others are ovi/tarous, and do not suckle their young.
These are the Birds. Of the vertebral animals with a
single heart and cold blood, some possess lungs, as Rep-
tiles and Seri'ents ; others breathe by means of gitls,

as Fishes.

On comparing the invertebrai animals, we find that
some of them have an external articulated skeleton or
case, while others have neither skeleton nor articulated
members. These two divisions of the invertebrai ani-
mals may be subdivided according to the greater or less
complexity of their organization. Thus, of the inverte-
brai animals with an external articulated skeleton, some
have a circulating system, and breathe by branc/iia:, and
their skeleton is generally calcareous. These are called
the Crustacea. Others have no circulating system,
but breathe by trachex, and their external covering is

horny. These are the Insects. Again, of the inverte-
brai animals without skeleton or articulated members,
some have simple nerves, i. e. nerves without knotty
protuberances, as those animals which we call Mol-
lusc a ; others have knotted nerves, as Worms; while
several have no appearance of nerves, and are called
Zoophytes.

<
S

<
<

n
H
f
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Thus we have obtained ten groups or classes of animals, according to the following tabular sketch.

Vivifiarouswilh mamma. I. Mammalia.

A double heart and ( Ovi/!arousv/ithout?na)n- II. Birds.
warm blood. <! ma.

j^Having an internal, bony, or car-

tilaginous skeleton, and a brain.

1
THaving lungs and arti- III. Reptiles.

culated members.
A single heart and cold

|

blood. .^ Having lungs but no IV. Serpents.
articulated members.

(^Having gills and fins. V. Fishes.

>3

<

with articulated mem-<
berSi

Having no internal skeleton, and
1^ J> no brain.

Without articulated'^

members.

'Having' a circulating VI. Crustacea.
system, and gills or
branchia.

Having no circulal- VII. Insects.
ing system and ti-a-

c/iea.

Having simple nerves. VIII. Mollusc a.

Having knotted nerves. IX. Worms.

Having no nervous sys- X. Zoophytes.
tern.

The Mammalia agree in having four articulated
members, two atlantal and two sacral, though the latter,

in many cases, and both in one order, are concealed be-
low the integuments, so as to resemble fins. They have
two articulating condyles in the occipital bone ; their
brain completely occupies the cavity of the skull, and is

very complicated. Their internal ear has at least three
articulating bones, and a spiral cochlea ; only their lower
jaw is capable of motion ; their larynx is furnished with
an epiglottis ; a muscular diaphragm is placed between

the chest and belly, and there is an omentum covering
the intestines on the sternal part of the belly. Their
chyle is white, and passes through mesenteric glands,
and their skin is more or less covered with hair. The
male has a /lenis, and the female an uterus, which has
generally two horns.

The animals of this class differ in the following general
circumstances. The greater number have nails or claws
upon their extremities ; some have their extremities
terminating in hoofs, while a few have them formed like

A2
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fins. These three divisions may be subdivided, the two

first according to the number and situation of their teeth,

and the last according to the situation of their nostrils.

Thus, of the mammalia with nails or claws, some have

three sorts of teeth, and of these mammalia., one family

has thumbs on the ailantal extremities only, as man

;

others have thumbs on both ailantal and sacral extremi-

ties, as the quaitrumana; while a third family has no

separate thumbs or great toes on the atlantal extremi-

ties, as the cheiro/itera, that have membranes, extended

between the divisions of at least their atlantal extremi-

ties ; the /ilantigracla, that have no separate thumbs, and

rest on the ground with the whole sole of the foot ; the

camivora, that have no separate thumbs, and rest on the

ground only with their toes ;-and the pedimana, that have

separate great toes on the sacral extremities. A se-

cond subdivision of the mammalia, with nails or claws,

wants at least one sort of teeth, and of these there are

three families, viz. the rodentia, tiiat want only the ca-

nine teeth ; the cardigrada, that want only the cutting

teeth ; and the cdentata, that want both the cutting and
canine teeth.

Of the viammalia with hoofs, some have more than

two toes, or more than two hoofs, as the jiachydermata;

others have two toes and two hoofs, as the rumiiianlia;

and a third family has only one toe and one hoof, as the

solifieda.

Of the mammalia vihh ieet formed like fins, the ani-

mals of one family have their nostrils at the extremity

of the muzzle, as the tribes of phoca and irichectts;

while those of another family have them seated in the

coronal part of the skull, near the frontal bone ; as the

cetacea.

The above classification of the subdivisions of the

mammalia is, with the exception of the two last, that of

Cuvier ; but, as it is not probably familiar to most ofour

readers, we shall arrange the subdivisions in the form

of a table, with the synonymes of Blumenbach and Linne.

Subdivisions of
A ._

Cuvier.

I. BiMANUM.

II. QUADRUMANA.

III. Cheiroptera.

IV. Plantigrada.

Blumenbach. Linne'.

V. Carnivora.

VI. Pedimana.

VII. Rodentia.

^'III. Edentata.

IX. Tartigrada.

BiMANUS.

Quadrumana.

Cheiroptera
Gen. Vesfiertilio.

Fer^.
Five genera, viz.

Jirienaceous,

Sorejc,

Tal/ia,

Meles,

Ursus.

Fer^.
Five genera, viz.

Mustela,

Lutra,
Viverra,

Felia,

Canis.

Fek^.
Gen. Didelfihis.

Primates.

Fer^e, same genera,

except Meles.

FerjE.
Four genera, viz-

Viuerra,

Lutra,
Felis,

Canis.

F£R£.
Gen. Didelphis.

Glires, and one species of Didelphis, viz. Glires, and Macrofius major.

the Kangaroo.

Bradypoda.
Three genera, viz.

Myrviecophaga,
Afanis,

Dasyfiiis.

Bradtpoda.
Gen. Bradt/fiiis.

Bruta, same genera.

Bruta.
Gen. Bradyfius.
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Subdivisions of
A.

CUVIEH. Blumenbach.

-X. Pachydbrmata. Bellu^, except the genus Trichecus.

XI. RUMINANTIA.

XII. SOLIPEDA.

XIII. Amphibia.
Including

Cetacea.

Eisui^roi' Fecora.

SOLIDUNGULA.

Fer^.
Gen. Phoca.

Bellu^.
Gen. Trichecus.

Cetacea.

The natural history of these animals will be given in

the present work, under the articles Mammalia and

Ceteology.
Birds agree in having tlieir atlantal extremities (with

very few exceptions) formed for flying; in having a sin-

gle condyle to tlie occipital bone ; a very large sternum

;

a brain that completely fills the cavity of the skull, but

is not very complicated ; three eye-lids ; no external ear,

and the internal ear with only one loose bone, and a co-

nical, but not spiral cochlea. Their jaws or mandibles

are covered by a horny substance ; their chyle is trans-

parent; they have no mesenteric glands, and no omen-
tum ; their lungs are attached to the cavity of the chest;

there is no diaphragm; their trachea is furnished with

two larynxes; they have no epiglottis, no urinary blad-

der, and a single ovary and oviduct.

The principal differences according to which birds

Linne'.

'Bruta.
Two genera, viz.

Rhinoceros.^

Mlefthas.)

Glires.
Gen. Hyrax

BeLLUjE.
Three genera, viz.

Hipfiofiolamus,

Tafiir,

Sus.

Pecora.

Belluje.
Gen. Equus.

Fer^.
Two genera, viz,

Phoca,
Trichecus.

Cete.

are arranged, respect the position and connection of the

toes; the form and consistence of the bill; the struc-

ture of the head and neck ; or that of the wings. From
the first of these circumstances, Cuvier divides them
into six orders; viz. Accipitres, having short feet,

the toes furnished with strong claws, and a hooked bill;

Passeres, having three toes before, and one behind,

with the fibular toe of the former either wholly or par-

tially united to the next; Scansores, having two toes

before and two behind; Galunje, having the rotu/ar

or fore toes united at their base by a short membrane

;

Grall^, having elevated and naked tarsi, and the two

fibular toes united; and Anseres, having the toes uni-

ted by broad membranes. The first four of these orders

are land-birds, the two last, water-birds. The following

table shews the orders of Blumenbach and Linne that

correspond to the above divisions of Cuvier.
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Orders of
. _/V-

CUVIER.

III. SCANSORES.

Blumekbach. Linne'.
—

V

PlC^E.

CORACES.

two genera, V12;.

Picus.

Yunx.

Gen. Cuculus.

IV. GALUNiE.

V. Orally.

VI. Anseres.

Levirostres.

Galling.

Struthiones.

Grall^.

Anseres.

{

The subordinate divisions of Cuvier's orders are very

numerous, and cannot, with propriety, be given here.

They will be noticed under Ornithology.
In the general table of classification, we have arran-

ged reptiles and serpents under distinct classes, be-

cause we think, that the general differences in their

anatomical structure warrant such a separation. Most
naturalists, however, consider them only as orders of the

same class, and this class is by Linnaeus and Blumen-
bach, denomuiated Amphibia ; by Cuvier, Reftilia.

Reptiles agree in having four distinct articulated

members, a very small brain, no external ear, and no

cochlea within the labyrinth, no distinction of thorax

and abdomen, no epiglottis, no omentum, no mesenteric

glands. Their heart, in most tribes, has two auricles

;

their lungs are of course confounded with the other vis-

cera. They have two ovaries and two oviducts, and a

common passage for the excrements and the o-ua, as in

birds. Their bodies are covered neither with hail' nor

feathers.

The general differences that take place in the struc-

ture of reptiles, admit of their division into three or-

ders. In the first of these the heart has always two au-

ricles ; the jaws are horny, but without teeth, and the

body is covered with a dorsal shell. These are c/ielo-

niens or chelonia of Cuvier. In the second order, the

heart has two auricles, the jaws liave teeth, but there is

no dorsal shell. These are the sauriens or saurca of Cu-
vier. In the third order, the heart has only one auricle,

the body is naked, and has in most instances four ex-

tremities. These are the batraciens, or batracea of the

same author. See Herpetology.
The Serpents differ from the reptiles, in having a

long body without articulated members, and commonly
covered with scales, a heart constantly with one auricle,

and in having both jaws moveable.

The general differences among this class are so few,

tl.at it would be unnecessary, in the present article, to

subdivide them. See Ophiology.
In Fishes the brain is extremely simple, and by no

means fills the cavity of the skull; their ear has no tym-

Jianiim, and no external organs ; both their jaws are

moveable ; their heart consists of one auricle and one

ventricle ; they breathe by means of gills ; have neither

•wind-pipe nor larynx, and their nose is not connected

PiCiE.

Several genera.

Gallinx.

Grall/e.

Anseres.

with the organs of respiration. They have no pancre^,
and no urinary bladder. The male has two testes, and
female two ovaries.

The general differences in the structure of fishes, re-

spect either the consistence of their skeleton, or the

position of their fins. From the former circumstance,

they are divided into bony fishes, in which tlie skeleton is

is bony ; and cartilaginous, in which it is gristly.

The cartilaginous fishes are distinguished according

to the structure of their gills, into two orders; chontrop.-

terigii, in which the gills are fixed, and have no cover-

ings ; and branchiostegi, that have the gills free, and fur-

nished with covers. The bony fishes are distinguished

according to the situation of their fins, into four orders.

In the first there are no ventral fins, and these fishes

are called Jjiodcs. In the second order, the ventral fins

are immediately below the thoracic fins, and these are

called t/ioracici; in the third order, the ventral fins are

situated sacrad of the thoracic, these are the abdomi-

nales; and in the fourth, the ventral fins are atlantad of

the thoracic, these are the jugw'ares.

As this arrangement is the same, both in the system

of Cuvier, and in that of Linne as improved by Gmelin,

it is unnecessary to repeat it in a tabular form. The na-

tural history of fishes will appear under Ichthyo-

logy.
The Crustacea are generally arranged as an order

of insects. Dumeril has, however, arranged them in a

separate class, (Tralte £lementaire D'Histoire JVaturelie,

torn, ii.) and we think with great propriety, as their in-

ternal structure is more complicated than that of insects.

Their articulated members are at least ten in number

;

they have usually a tail, and their body is in general co-

vered with a crustaceous shell ; they have rudiments of

an internal ear ; they have teeth within the stomach, a

complete circulating system, and they respire by means

of gills. They lay eggs, but their young do not under-

go any remarkable metamorphosis in their progress to

maturity.

They are distinguished into two orders, in the first of

which the body is covered with a calcareous shell ; the

eyes are moveable, and the mouth is provided with man-

dibles, each surmounted by a /lal/ii or feeler. These are

the Canceres. In the second order, the body is general-

ly protected by a horny substance ; tlie eyes are ira-
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moveable, and the mandibles have no fiallii. These

have been called lintronwstacca. See Crustacea.
In describing the general sliueLure ot Insects it is

necessary to remark, that most oi them appear under

three very different iornis. Wnen a butterHy, for ex-

ample lays her eggs, these, when hatched, produce a

caterpillar or lanm, having a soft long body, provided

with several short feet, and a head furnished with jaws,

and with several small legs. After the animal has ex-

isted for some time in this state, it a.sumes a very dif-

ferent form, and is changed into an oblong body, with-

out any distinct feet, and living without any apparent

motion. This is called a chrysalid or nymfiha. After a

certain time, the shell that formed the peripheral cover-

ing of this chrysalid bursts, and gives exit to an animal

of an elegant appearance, furnished with several long

jointed legs, two antenna, and wings. This is the per-

fect insect.

Cuvier, in imitation of Fabricius, distributes insects

under two principal subdivisions, the first having jaws,

the second having no jaws. He divides the first subdi-

vision into five orders or families, according to the num-
ber or structure of their wings, viz, Gnathaptcra, that

have no wings ; A'eurojittra, that have four reticulated

wings ; Hymenofitera, with four veined wings ; Coleo/i-

terai having four wings, of which the upper or periphe-

ral are hard, and the lower or central transversely fold-

ed ; Ort/iofitera, having four wings of which the periphe-

ral are hard, and the central folded longitudinally. He
divides the insects without jaws into four families, viz.

Hnnijitera., having four wings that are often found rest-

ing across each other, and an articulated beak ; Lejii-

doptera, having four scaly wings, and a trunk spirally

twisted; Diptera, having two wings ; and .^/i^cra, alto-

gether wanting wings.
This arrangement differs from that of Linne chiefly

in being more minute and explicit. The aptera of the

Swedish naturalist includes the gnathaptera of Cuvier,

and the coleoptera of the former comprehends the or-

tlioptera of the latter.

The anatomy of insects will be more minutely con-

sidered in the subsequent pages, and the differences of

their external forms will be described under Entomo-
logy.
The MoLLUSCA are more complicated with respect to

their internal structure than the two preceding classes
;

but as their organs of motion are less perfect, they are

placed below the Crustacea and insects in the general

arrangement.

It is difficult to give a general account of the organi-

zation of these animals. In order to afford a correct

idea of their structure, we must explain their classifica-

tion, and point out the general differences in the orga-

nization of each oi-der.

According to the latest improvements of Cuvier's sys-

tem, as explained by Dumeril, the class of moUusca is

subdivided into two sections ; one of which contains those

mollusca that have a distinct head bearing the prhicipal

organs of the senses ; and the other, those that are

either without a head, or whose head is confounded
with the rest of the body. The former we may call CV-

phata, the latter Acepliala. The former of these sections

is subdivided into three orders ;

—

Cfphahfioda, having
about the head tentacula that are very long, and serve
ioistead of feet ; Pttropoda ; that have either no tenta-

cula ; or such as are veiy short, but have the body fur-

nished with membranes that serve as branches or arms
;

and Gasteropoda, that have either no tentacula, or such

as arc very short, and change their place by crawling on

'the belly. The Aci-pluUa are divided into two orders,

one furnished with c(//>, called by Dumeril Brachiopoda ;

and those which have no lcntacula,lo which he has con-

fined the name of acep/iala, as these are the only mollusca

that entirely want the head.

It is necessary to remark one general division of mol-

lusca which is often employed by naturalists, and will be

referred to in our comparative view of the organs. This

is the distribution of those animals into such as are na-

ked, or have no hard covering ; and such as are covered

with a hard shell, and arc called testacea. The mollus-

ca, with the two following classes, constitute the class of

vermes, according to the Linnsan system. See Mol-
lusca.

Those animals which are called Worms by Cuvier,

have a very imperfect structure, but they are also supe-

rior to insects, in possessing a sanguiferous system.

Their bodies are divided into rings, and they have no

distinct head. They have, however, a mouth, which is

often furnished with teeth, a sanguiferous system, and

some of them have evident respiratory organs or bran-

chiae. They are distinguished into two orders, the first

containing those worms that have external organs of res-

piration, and the second such as have no such organs.

See HelmintholoctY.
The Zoophytes are the lowest class of animated na-

ture. They have no vessels, no nerves, scarcely any or-

gan of sensation, and often consist only of a simple tube

furnished with tentacula. They are either free, or at-

tached to a solid trunk. The former consist of four or-

ders, viz. echinodermata, that are inveloped in a calca-

reous covering, and have the intestines floating within its

cavity ; sea-nettles, having a fleshy or gelatinous cover-

ing, and the intestines adhering to the body ; infusoria

or animalcules, that are extremely small, and float in

certain liquors ; and polyfi, having a gelatinous body in-

creasing by shoots. Those Zoophytes which are attach-

ed to a solid trunk, consist of five orders, viz. Zoo-

phytes properly so called, having a medullary substance

traversed by a 'horny substance, and terminated by

polypi at the branches ; Escara, having each polype con-

tained within a horny or calcareous cell, without any cen-

tral axis ; Ceratophyta, having a solid axis, covered

with a sensible fleshy substance, from the hollows of

which polypi occasionally appear; Lythophita, having

an axis oi- stony base, the hollows of which serve as

receptacles \.o poly/ii ; and Sponges, having a base that

is spongy, and friable or fibrous. See Zoophvtology.

After these preliminary observations, we proceed to

our comparative view of the several organs as they ap-

pear in the classes and orders of animals which we have

eatablished, reserving any particular account of certain

peculiarities of structure that are found in various tribes

or species, for the articles of Zoology under which the

classes that contain these tribes or species are de-

scribed.

CHAP. I.

Organs of Motion.

The organs of motion differ considerably in the va-

rious classes of animals. In many they are as distinct

as in man, and much more powerful in proportion

;

while in others, though the phenomena of motion are
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very apparent, the organs by which it is produced, can-

not be with certainty ascertained.

The general differences oi" the bony system which
constitute the distinguishing marks between the verte-

bral and mvertebral animals need not be here repeated.

The composition and structure of the bony system are

extremely various. In the Mammalia, the texture of

the bones is seldom so fine and delicate as in man,
though it is for the most part proportionally stronger.

In some species, the fibres are nmch more loose, and
the cellular texture more distinct than in man. This is

particularly the case with the Cetacea. The bones of

Birds have much larger cavities than those of all other

animals ; but these cavities are filled with air instead of

marrow. The bones of Reptiles and Fishes have a

very homogeneous appearance ; the gelatinous and

earthy parts being uniformly mixed. The bones of fishes

have a large proportion of gelatinous matter, and in

some tribes they are wholly cartilaginous. The horns*

of some animals, as the various species of deer, very

nearly resemble the bones of the rest of the body, but

those of other animals ; as the conv, the sherfi, Sec. have

a superabundance of gelatinous and albuminous matter,

and are formed of plates lying over each other, not beuig

of a reticulated structure as in the former. The shel-

ly covering of the turtle tribe nearly resembles these

latter horns. The shells of the testacea have a great

proportion of earthy matter, but this is chiefly fnr6o;ja/f

of lime, while the earthy part of the bones of vertebral

animals is ccie{\y fi/ios/i/iate of lime.

Many of the Zoophytes are attached to a stem that

is composed partly of animal matter, but chiefly of a

concrete earthy substance, resembling the matter of

the testaceous shells. This is the case with all those

marine productions called corallines, madrejiorcs, mille-

fiores, &c.

In the muscular system there is a striking difference

with respect to the colour of the fibi-es. In all the

Mammalia, in Cetacea, and in Birds, the muscular
fibres are red, while in all the other classes they are

white. The muscles of the Mammalia differ but little

from those of man, except in being proportionally

stronger in beasts of prey, and others that are accustom-

ed to great exertions. In birds that fly, the muscles
attached to the wings are mosti'tmarkable for their size

and strength. The fleshy part of the muscles of Birds
is said to lose its irritability sooner than in those of other

animals, and the tendons are more disposed to become
bony. In Reptiles, the muscles are fewer in mnuber
than in other vertebral animals ; but some of them are

of prodigious strength. In Serpents, on the other

hand, they are proportionally more numerous, but more
thin and uniform. In most Fishes the muscles are dis-

posed in layers, producing those flakes which we ob-

serve in the flesh of these animals when cooked. They
are very numerous and large, of a uniform texture, and
in general destitute of tendinous fibres. In the Crus-
tacea, the muscles are seldom very numerous, but

those which move the large claws in the crahn and lob-

sters, are particularly strong and fleshy. Insects have
generally a great number of muscular fibres, but these

are not collected into fleshy bundles, as in other animals.

The larx^ie of insects are endowed with a much greater

number of muscles than even serpents ; some minute
naturalists having counted in one larva above 4000; and
these in several individuals appear to be possessed of

immense sti'ength.

Most of the Mollusc A have numerous and very strong
muscles. In those which crawl or swim, there is a very
compact tissue of fleshy fibres, below the skin, which
adapts them to these motions. In the lestacca there
are particular muscles for fastening the animals to then-
shelly covering ; and in some of the naked acep/mla,
there is a peculiar fleshy body surrounding the animal,
called its cloak.

What is called the foot in the testaceous mollusca, is

an organ of motion very singular both in its structure
and uses. In the gasteropoda, it consists of the fleshy
mass which we have noticed above, and is generally of
an oval shape, pohiied at its sacral extremity, as in the
snail and slug. In other gasterofioda, the muscular fi-

bres composing the foot are arranged so as to form a
furrow by which the animal embraces the body on which
it crawls. Among the acefihala, the animal inhabiting
the razor-shell has one of the most curious organs of
this kind. It is situated at one extremity of the animal,
is of a conical form, and is surrounded at its root by a
peculiar fold of the skin. By means of this foot, the
animal in a moment buries itself in the sand, or as speedi-
ly emerges from its retreat.

The nmscles of Worms very much resemble those
of LARVjEand Mollusc a. In the animals below these,

no muscular fibres have been discovered.

Another material difference with respect to the or-

gans of motion, is the presence or want of articulated

members. One of the most striking varieties in this

respect consists in the number of these members.
All the MaMaMalia, nearly all the Reptiles, and all

Birds, have four articulated members. In several spe-

cies of the tribes fihoca, (seals,) and triehecltus, (wal-

ruses,) these members are indeed not very evident, as

the atlantal extremities are often very short, and the sa-

cral approach so near each other, and ai-e thrown
so far backward as to resemble the tail of a fish. Many
of the Mammalia have their atlantal extremities so

formed that they can employ them like the hands of

man.
The cetacea have not properly four articulated mem-

bers, as they have no bones in their tail fins; but in

their pectoral fins the bony structure is very evident,

and very nearly resembles that of the atlantal extremi-

ties in the Mammalia. This is particularly the case in

the /ioJ'/iOMf and the unicorn Jish, the extreme bones of

whose pectoral fins very much resemble those of the

human hand.

Fishes can scarcely be said to have articulated mem-
bers, though their pectoral fins are joined to the skele-

ton by a sort of scafiula, and are very moveable.

The number of articulated members in Insects is

usually considerable. Some have six or eight legs,

while a few, as the mille/iedes, and the scolofiendne, or

centipedes, have a much greater number.
In the Crustacea, besides the number of ordinary

legs, there are two large and very strong claws.

We need scarcely remark that the atlantal extremi-

ties of Birds constitute their tvings. All birds have

wings more or less perfect, but they do not all employ

them for the purpose oijiying In some, as the ostrich,

the small wings are supposed to assist the animal in run-

ning ; and in a few, as some of the penguins, they act

as oars, to expedite their motion in the water, and are

accordingly not feathery, but scaly. See Ornitholo-
gy. Most perfect insects have winr^s, but their num-
ber as well as structure varies in different tribes, and
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indeed, it is from the number and structure of the

wings that the orders into which naturalists have

divided insects, are chiefly denominated. See Entomo-
logy.
The tail is in many animals an important organ of

motion. To several species of quadrupeds and reptiles

it answers the purpose of a hand ; to birds and fishes it

assists in regulating the motions given to their bodies

by the wings or fins, while to many it affords an admi-

rable weapon of defence.

There is a peculiar organ in most fishes, by which

they are enabled to alter their specific gravity so as to

sink deeper into the water or rise nearer to the surface

at pleasure. This organ is called the sivimining blad-

der, and has been arranged by Blumenbach, among the

organs of resfiiration, though it certainly has nothing to

do with that function, and seems intimately connected

with the motions of the animals. This opinion is strength-

ened by the circumstance of its being largest in those

fishes that swim with great swiftness. This organ is

not found in the chondrofiterygious fishes, in several of

the branc/ieostegi, or in flat fishes; and what is remarka-
ble, it occurs in some species of certain tribes and not

in others.* See Ichthyology.

CHAP. II.

Organs o/" Sensation.

The organs of sensation exhibit greater varieties than

those of motion. The lovvfest classes of animals, zoo-

phytes, and (lolylies, have no visible marks of a nervous
system, though it is more than propable that they are

capable of y>e^>!§-, if not of tasting. All the classes of
animals above these, however, have sensitive organs
more or less perfect. All of them have nerves, most of
them ganglia, and a gi'eat many possess a brain.

In no animal is the brain found so large in proportion
to the nerves which proceed from it, as in man, though
many of the Mammalia have a brain very similar in other
respects to the human. Of these, the horse seems to

have the largest brain ; but Soemmering has found that

the largest horse's brain which he has examined is

scarcely more than half the size of the smallest which
he has seen in an adult man. Yet the nerves arising

from the former were at least ten times larger than those
from the latter. See Soemmering De Basi Encefihali.

In a great many mammalia the cerebellum is separated
from the cerebrum by a bony instead of a membranous
partition. This portion of the encefihalon is also in most
quadrupeds larger in proportion to the cerebrum than
in man, and the same is the case with the medulla oblon-

gata.

The difference between the cerebrum and the medulla
oblongata is most remarkable in the cetacea, especially

in the dolphin, whose brain is fifteen times larger than
the medulla oblongata.

It is remarkable that the pineal gland in the brain of
quadrupeds has very little of that sandy substance which
is so generally found in the brain of man.

In the brain of Birds there are several remarkable
peculiarities. There are no circumvolutions like those
of the intestines, as in the brain of man and most mam-
malia, and the parts called yb?v?!.r, cor/ius callosttm, and
corpora striata are wanting. In birds also, the situation

of the cortical and medullary parts is reversed, the for-

mer being the central and the latter the peripheral sub-

stance. The ventricles also are on the outside of the

medullary substance. According to Cuvicr, the brain

of these animals consists of six tubercles, viz. two hemi-
spheres, two optic thatami, a cerebellum, and medulla ob-

longata, all visible exteriorly.

The brain of Reptiles and Serpents is small and
simple, consisting of five tubercles, as there is no evi-

dent medulla oblongata. In these animals the spinal

marrow is of prodigious size when compared with the

brain.

One of the most remarkable circumstances in the brain

of Fishes, is that it does not fill the cavity of the skull;

and that in general it is surrounded by a salt, fatty

fluid, contained within a loose cellular membrane. In

these animals too, the optic nerves evidently cross each
other.

Crustacea and Insects have properly no brain,

but only a nervous cord full of knots or ganglia, called

the spinal marroiv, though improperly, as these ani-

mals have no spine, and their knotty cord neither re-

sembles the spinal marrow of other animals, nor is it al-

ways situated along the back. The nervous system of

Mollusc a and Worms nearly resembles that of insects.

With respect to the organs of the external senses we
may first remark, that all the Mammalia, Cetacea,
Birds, Reptiles, and Fishes, appear to possess those

of all the five senses, though not in an equal degree of

perfection; that the senses of hearing &nA smelling arc

found in a great variety of animals, though we cannot

always distinguish appropriate organs that are destined

to the exercise of these senses; that feeling is perhaps

the most generally diffused of all the senses, and that

sight is wanting in a great many animals. As in the

former part of this article, we shall begin with tlie or-

gans oi feeling.

The skin in most of the Mammalia is so thickly

covered with hair, wool, scales, shells or prickles, that

its sensibility to external objects must be greatly di-

minished, tJiough we know that in several species, as

the horse, the ox, and especially the elephant, it is acutely

sensible. Some of these animals, as the apes, and other

e/uadrumana, seem to possess in the ultimate divisions

of their extremities, organs of touch scarcely inferior

to the human figures; and we know that the trunk of

the elephant answers to that animal all the purposes

of the human hand. The lengthened snout of the ta-

pir, and the projecting upper lip of the rhinoceros,

probably perform a similar office. Several of the

Mammalia, like the ca/", have whiskers which they em-
ploy in feeling the dimensions of narrow holes through
which they have occasion to pass. The tongue in

many mammalia seems also to be employed as an organ

of touch.

The beaks of Birds probably supply to them the want
of a more delicate feeling organ. We know that in

many species, especially geese and ducks, the beak is

abundantly supplied with nerves, and is covered with a
very delicate membrane; and there is every reason to

believe that these birds, in dabbling among the nind for

their food, are directed in the search by the delicacy of

this organ.

It has not been ascertained by anatomists whether

Reptiles have any appropriate organs of touch ; but

Vol. II. Part I.

* See Cuvier's Lecons, tome v. p. 270.
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probably most of those with naked skins, as the froff

and lizard, employ their skin for this purpose, and
to some the tongue appears to perform the same office.

The skin of serpents is supposed to be unusually sen-

sible, and is considered by many as their only feeling

organ.

Many Fishes possess a very acute feeling in their

belly and their lips, and some of them are furnished with
worm-like ttntacula, which they half conceal in the sand,

and by means of which they receive notice of the ap-
proach of their prty.

There seems little doubt that in Crustacea and In-

sects, the antennie are very delicate organs of touch;
and most naturalists, by giving the name of ftallii^ or

feelers, to be neighbouring prominences, have, whether
justly or tiot we cannot determine, assigned to them the

same office.

Many of the Mollusca have either horns or tentacula,

which appear to serve the purpose either of feeling or of

seizing their prey. The same is the case with the /f?^-

/afu/a of Zoophytes SiHd Jioly/ies. Whether Worms,
properly so called, have any other organs of touch than

the delicate skin in which they are inveloped, is uncer-

tain.

There is less certainty with respect to the compa-
rative anatomy of the organs of taste, than that of any
other of the external senses. We know that most clas-

ses of animals possess a tongue, but there seems great

reason to doubt whether, in a great variety of them,
this organ possesses the faculty of tasting. In some of

the Mammalia, the nervous fiafiillss of the tongue are

remarkably large and prominent ; and from this circum-
stance, some physiologists conceive that these animals
possess a greater delicacy of taste than man.
The tongue of most birds is so dry and rigid, that we

can scarcely suppose it an organ of taste. As for the

tongues of the inferior classes, it is difficult to form any
correct judgmet respecting their use ; and it is proba-
ble that in most of the inferior animals, the tongue is

rather an organ of deglutition that of taste. See Chap.
III. Sect. ii.

The sense of smelling appears to be much more ex-
tensively diffused than that of tasting ; but the organs
subservient to this sense can, in many classes, scarcely

be ascertained with certainty.

We find that a great many of the mammalia, espe-
cially the tribes of weasels, bears, dogs and cats ; the

elcfihant, the hedgehog, and the mole, possess this sense

much more acutely than man ; and on examining their

nose, we find that the structure of the ethmoid bone is

much more complicated ; thai its convolutions are much
more numerous than in most other animals. Hence
the pituitary membrane in these animals has a much
greater extent of surface, and admits of a much great-

er number of nervous ramifications being distributed to

that organ. The elephant seems peculiarly fitted for

delicacy of smell ; for besides the trunk, the external

perforations of which are evidently intended for nos-

trils, and which is abundantly supplied with nerves,

its frontal sinuses are remarkably large and extensive.

In the cetacea, there is no ethmoid bone, and the nerves
of the first pair, which are the nerves of smell in man and
mammalia, are wanting.

The nostrils of the cetacea open in the coronal sur-

face of their heads, and answer a double purpose, viz.

that of breathing air when this part of their heads is

raised above the water, and that of throwing out, during
expiration, the water which they received by their
mouths. These nostrils in the cetacea are called blow-
ing holes, and will be particularly described when we
come to treat of the anatomy of these animals under
Cetology.

It appears that Birds are always provided with nostrils,

though in some species, as the /ri{/;ft'«, these so are small,

aad so situated in the margin of the bill, as to be easily

overlooked. The oltactory nerves pass to the nose through
the orbits.

In Repiles and Serpents, there are two cartila-

ginous eminences, which seem to be the principal or-

gans of smell, and the olfactory nerves are distributed

in a manner similar to that vihich takes place in birds'.

Many Fishes appear to have double nostrils on each
side, and witliin there is found a membrane disposed in

semicircular folds, and having the olfactory nerves dis-

tributed upon it.

The smelling organs of Insects are by no means
ascertained, though we cannot doubt that they possess
the faculty in a high degree. Some have supposed the
antennx to be the olfactory organs; but Cuvier thinks
that the structure of these parts wholly disqualifies them
for that office. Some have considered the anterior parts

of the jialjii as the smelling organs, and Biumenbach
thinks this a more probable conjecture.

Most classes of animals appear to possess the faculty

ol hearing ; and in all the superior classes, including

Mammalia, Cetacea, Birds, Fishes, Reptiles, and
Serpents, the auditoi7 organs are sufficiently apparent.

Insects can doubtless hear; but it is uncertain by what
organs they exercise this faculty. Many ot the Crus-
tacea have very evident internal auditory organs, which
have been described and figured by professor Scarpa.

Some of the Mollusc a, as the sijiiiie, have something
like an auditory organ ; but in all below these, this organ
seems altogether wanting.

The mammalia alone possess external ears; but in

some of these, as in most of the seals, some species of

trichxcits, (manati), the 7nole, and the ornilhorynchus, or

(platypus), these are wanting. In some species, as the

ass, the fennte (^canis zerda) and the long-eared bat, the

external cars are remarkably large. In the quadrumana,
and in the porcufiine, the external ears nearly resemble

those of man, except that the cells which correspond to

the mastoid cells in the human subject, are larger, for-

ming in some a single bony cavity, in others numerous
cells, divided Ijy bony plates, giving to the cavity the ap-

pearance of the inside of a poppy head.

The cetacea have no external ear, and the opening of

the auditory passage is extremely small. The bony part

of the internal ear, is either completely separated from
the rest of the skull, or very loosely connected with it.

The cavity of the labyrinth and the little articulating

bones, are remarkably small ; and in these animals the

eustachian tube does not communicate with the fauces,

but opens into the blowing hole, though it is provided

with a valve that prevents the water from passing into

the cavity of the car.

In Birds, as in all the following classes, there is no
external ear, but there is in this class an exterior opening,

which in some, as the owls, is covered with a valve.

The membrane of the tympanum in birds is convex on

its peripheral surface. It is remarkable that birds have

the internal cavities of the two ears connected by the
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air-cells of the skull. The labyrinth in this class has

only one little bone, placed between the membrane of the

tympanum and the Jenesira ovalis, and the cus.achian

tubes communicate by a connnon opening with the arch of

the palate. There is in birds no proper coc/tlca, but

instead of it, a short, blunt, hollow, bony process, that

passes from the vcstibuie obliquely backwards, and is

divided by a partition into two scaiae, terminating like

the winding passages of the cochleain man and mammalia.
Most of the Reptiles have a ty7)i/ianu/n, semicir-

cular canals, and a eustachian tube ; but in serpents,

except in the biind worm, {a?7g-uis /ragitis,) both the

tym/ianum and eustachian tuoe are wanting. In tiie

crocodile there is some vestige of an external auditory

passage, which is completely wanting in every other spe-

cies of these classes. In lizards and ser/ients, as well

as the crocodile, there are soft stony bodies within the

vestibule ; and rudiments of similar bodies are also found

in Jrogs.

In Fishes there are tliree large semicircular canals

projecting into the cavity of the skull, and opposite to

that part of the vestibule where the auditory nerves ter-

minate, there are generally found two or three small

bony bodies, resembling those of serpents, but generally

of a harder consistence. In some of the cartilaginous

fishes, there is also a tubular cavity resembling a tym-
paniim.

Among the Crustacea, the larger species of ca<;ccr

are observed to have at the root of the paljii on each
side, a small bony tube, the external orifice of which is

covered by a firm membrane. Its internal cavity is

lined by a thinner membrane, on which are expanded
nervous filaments coming from the same branch that

supplies the antennix; a circumstance which has induced
some anatomists to believe, that the antennx themselves
are the organs of hearing.

Of the Mollusc A, the only tribe that has any preten-

sions to a hearing organ, is that oise/iia or the cuttle-Jiah.

In these animals there is a cartilaginous ring, to which
are fixed the large tentacula or arms, and in this ring

are two oval cavities, containing each a small bag, that

has a bony substance within it, and receives nervous fi-

laments like the labyrinth in other animals.

The only part of the organs of hearing that is univer-

sally found in Mammalia, Cetacea, Birds, Fishes,
Reptiles, Serpents, and in some Crustacea and
SEPiiE, is a gelatinous pulpy substance filling up the in-

ternal cavities, and having the ramifications of the audi-

tory nerves distributed through it. We are therefore

warranted in concluding, that this pulpy matter is the

essential organ of hearing in all these animals.

Though all animals appear more or less sensible to

the impressions of light, many of them do not possess
organs ofvision. With the exception of one or two spe-

cies, however, all the Mammalia, Cetacea, Birds,
Fishes, Reptiles, Serpents, and Insects, possess
eyes. Of the Mollusca all those called acifthalons, as

yell as many other tribes, have no eyes; all Worms and
Zoophytes are also deprived of these organs.

The eyes differ little in respect of number, except
among insects, of whom some have two eyes, like most
other animals ; some have six or eight ; while others,

from the complex structure of their eyes, may be said

to have some hundreds, inclosed whhin one external
covering.

The eyes differ remarkably in point of size, in the va-
rious tribes of animals. In general, the largest animals

have proportionally the smallest eyes. In particular,

the eye ot the whale is exceedingly small, compared to

the size of his body. In animals whicli burrow under
ground, the eyes are commonly very small, as in the
mole and shrew..

In the a/ie tribe, the eyes, as in man, are directed for-

wards ; but in most other animals they assume a differ-

ent direction. In quadrupeds and birds they look side-

ways, and in some fishes they arc both on one side.

Several animals, as most of the crustacca and snails, have
their eyes placed on pedicles, thus admitting of free mo-
tion in every direction.

The component parts of the eye-ball differ very much
in different classes. The crystalline lens is proportion-
ally smaller in man, and larger in fishes, than in any other
animals. In the latter class it is perfectly splierical.

In birds, again, it is remarkably flat; and in these the
aqueous humour is very abundant, whereas it scarcely

exists in fishes. The dark substance that in man lies

between the retina and choroid coat, is not found in a

great variety of animals. It is most remarkable in the

carnivorous and ruminating quadrupeds, in tlie .loli/ieda,

fiachyderniata, and cetacea, and in most birds. It is of

a lighter colour in those animals that seek their prey
in the night. The figure of the pupil differs considera-

bly. In some animals it is circular, as in man ; in others

it is oblong, either vertically, as in the cat tribe, or
horizontally, as in the horse and ruminating animals;

and in one instance, as in the dol/ihin, it is heart-
shaped.

No animals except mammalia, birds, and some rep-
tiles, have eye-lids ; but instead of them, many have a
transparent membrane derived from the cuticle, drawn
over the cornea.

Such are the most general differences in the organs of
vision. We must now consider these organs a little more
minutely, as they appear in the different classes.

Tiie eyes of mammalia do not materially differ from
those of man, except in a few particular species. Part

of the choroid coat in most of the carnivorous quadiii-

peds which prey by night, and in the bisulca, is of a most
brilliant yellow, green, or sapphire-blue colour on its

central surface. This coloured portion is called tajie-

tum lucidzim. In some species, especially the hare and
rabbit, the retina has very evident medullary fibres run-

ning in a transverse direction.

With respect to the humours of the eye, tlie crystal-

line is the most remarkable for its varieties. In all

Mammalia, this lens is more convex than in man, but

its convexity is the greatest in the seal and ofiosswn.

In many quadrupeds there is a third eye-lid, situated

in a vertical position towards the mesial angle of the eye.

Tliis is commonly called the nictitating membrane, and
is most remarkable in the elephant, the cat tribe, the

ofiossum, and the seal. Many quadrupeds have no
fxuncta lachrymalia ; and in the ele/thant there is neither

lachrymal sac nor imgual bone.

In the ffterra, the sclerotic coat is unusually thick on
its inial side, in proportion to the size of the eye-ball, so

that in some species, where the eye-ball is no larger

than an ordinary orange, that part of the sclerotic is at

least an inch in thickness. This great thickness of the

sclerotic is occasioned by numerous firm, tendinous

fibres, arranged in laminte, and closely interwoven. In

these animals the choroid coat is composed of two lay-

ers, the more central of whicii is covered with a tape-

tum of a dull appearance. The crystalline lens in the

B2
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cetacea is nearly spherical, and the aqueous humour
very scanty. Their eye-lids are thick, fatty, and nearly

immoveable, and they have no lachrymal gland or ducts.

The eyes of Birds are larger in proportion to the

size of their heads, than those of most other animals,

and the orbits in which they are placed, besides being

very large, are unusually shallow, and much rounded
next the brain. The cornea is exceedingly convex.

Within the eye-ball, running from the inial part of

the eye, obliquely tiirough the vitreous humour, there

is a very vascular membrane, covered with a black mu-
cous substance. This is called the marsu/iium, and is

nearly quadrangular.

In birds, the basilar eye-lid is larger and more move-
able than the coronal or upper lid, and the nictitating

membrane is in them more remarkable than in quadru-

peds, and is so large and moveable as, when fully ex-

panded, to cover the whole eye-ball. It is furnished

with two considerable muscles, by the united action of

which tlie membrane is drawn laterad and iniad.

Birds have, besides the lachrymal gland, a large glan-

dular body, situated between the attoUens and adductor

muscles of the eye-ball, and furnished with an excretory

duct that opens on the central surface of the nictitating

membrane. This gland has been called glandula Hor-

derl. From it is secreted a yellowish thick fluid, that

probably facilitates the motions of the nictitating mem-
brane. The lachrymal duels are very large, and open
next the palate.

Most Reptiles have three eye-lids, like birds, and

in some, the nictitating membrane is extremely move-
able. They have also very large lachrymal glands.

In Serpents there is no proper eye-lid, but the cor-

nea is delended by the transparent production of the

cuticle above mentioned.

The eyes of Fishes dlfier in many respects from those

of other animals. The choroid coat is composed of

three, and the retina of two layers; and between the

central and middle layers of the choroid, there is found,

in all the bony fishes, a peculiar body, shaped like a

horse-shoe. The crystalline lens is very large, and

almost always spherical. The vitreous humour is very

spherical, and the aqueous is sometimes scarcely per-

ceptible. In some species there is a sort of curtain over

the cornea, which in the skate is very evident. In this

fish also, as well as the shark, the ball of the eye is fix-

ed to a sort of cartilaginous pedicle. In the lobitis ana-

hteps, the eyes appear to be double, as the cornea of

each is divided into two portions, with a pupil on each

side. This appearance, however, is confined to these

parts, as there is only a single lens in each eye.

The structure of the eyes in Insects is extremely

curious. They can scarcely be said to possess any hu-

mours; but in most the cornea is exceedingly convex,

and is divided at its peripheral surface into a number of

small six-sided plates or facets, forming altogether a

hard, elastic, transparent membrane, which may be con-

sidered as a compound lens. The central surface of

this compound lens is covered with a black substance,

resembling the fiigmentum 7iigrum of more perfect eyes;

and within this, opposite to each of the facets of the

cornea, are numerous white bodies, shaped like six-

sided prisms; and within these is a dark-coloured reti-

culated membrane, over which is expanded the extre-

mities of the ofjtic nerve. The structure of these eyes

is seen to most advantage in the large dragon-fly, [libet-

Ma grandis).

Among the Mollusc a, the only tribe that has any
thing like perfect eyes, is that of sefiia, or the cuttte-Jish,

In these animals, the front of the eye-ball is covered
with loose membranes, that answer the purpose of a
cornea; the iris is of a firmer texture than in other ani-

mals, and appears like a continuation of the sclerotic

coat. They have a very complete ciliary circle, and
from part of the margin of the pupil there projects a
small process, giving that opening a semilunar form.

CHAP. III.

Organs o/" Digestion.

As in the third chapter of the preceding part, we shall

consider the digestive organs under three heads, viz.

those of mastication (including insalivation), of degluti-

tion, and of chylification. We shall see that many ani-

mals possess only the last of these organs ; and by pro-

ceeding according to the descending series, from man
to zoophytes, which we have adopted in these chapters,

we shall perceive how the more important organs be-

come simpler as we descend.

Sect. I.

—

Of the Organs of Mastication.

Almost all Quadrupeds and Cetacea, all Birds,

Reptiles, Serpents, most Fishes, several Mollusca,
most Crustacea, and Insects, in their larva state,

possess organs of mastication, though these are very

different in the several classes, and even in different

tribes of the same class.

The principal instruments of mastication in all ani-

mals, where these are found, are the jaws and teeth, or

those hard substances which in many animals supply the

place of the latter. These therefore we shall first con-

sider.

We have seen that, in man, the coronal or upper jaw-

bone is composed of two pieces, united to each other in

the mesial plane. In mammalia there is interposed,

either a single or double bone, called iniermaxillary,

which is locked between the two portions of the coronal

jaw-bone, and where cutting teeth are present, has these

inserted into it. This intermaxillary bone is most re-

markable in some of the glires, especially the beaver s.nd

marmot.
The basilar or lower jaw bone is, in Mammalia, as

in most other animals, a much more important organ

of mastication than the coronal jaw-, and from its diver-

sity of form and variety of articulation, it merits parti-

cular notice. In all the animals of this class, the basilar

jaw-bone is longer in proportion to the cranium, or pro-

jects more on the glabellar part of the face, than in man.

In several Mammalia, the two pieces of which the

lower jaw is composed are firmly united, as in man ; but

in many, this union is effected only by means of carti-

lages, and is easily destroyed by maceration. This jaw

varies very much in the form and direction of its con-

dyles. In the fera these are of a cylindrical form, are

both situated in the same horizontal line, and are firmly

locked into an oblong glenoid cavity, admitting only of

the hinge movement. In herbivorous quadrupeds, on

the oUier hand, especially in the niminantia, they are

more or less flattened, and so articulated as to admit of

very free lateral motion.

In the cetacea, the condyles of the basilar maxilla are

placed directly backward or piiad.
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The mandibles of the bill in Birds, perform in some

measure iht office of jaws. They arc composed of a

horny substance, articuiated to the cranium, eitlier by

liganicnts, as in the basilar (and in parrots the coronal)

mandible, or by bony plates, as ui the coronal, admitting

however, of so much motion, that, in almost all birds the

coronal as well as the basilar mandible is moveable. The
form and relative proportions ot the bill in birds vary

according to the nature of their food. As this organ

fonns a \Qvy prominent feature in their external habits,

its varieties have greatly assisted the naturalist in dis-

criminating the character of the orders and genera of

these animals. They therefore fall to be particularly

noticed under Ornithology.
In Reptiles, the basilar maxilla, or lower jaw, alone

is moveable, though it has been long supposed that in

the crocodile, only the upper-jaw possessed the power
of motion. It is remarkable that in all these animals,

the coronal is universally longer than the basilar maxilla.

In almost all reptiles, the articulation of the lower jaw

is with an eminence of the skull.

The jaws of Serpents resemble, in form and connec-

tion, those of reptiles, but many of these animals, espe-

cially the venomous serpents, have the upper jaw move-
able.

Both the jaws are moveable in Fishes. They are

covered with a very sensible skin, and sometimes these

animals are furnished with lips.

Many Insects have organs analogous to jaws, and

called by that name. These move in a plane, trans-

verse with respect to the length of the body, or from

side to side, and not up and down as in other animals.

There are often two pairs of jaws, of which the upper
and stronger are called mandibles, while the lower re-

lain the name of jaw. See Entomology.
Almost all the vertebral animals, except birds, and

some fishes, have teeth, but the form, structure, and

situation of these are exceedingly various in the differ-

ent orders and tribes.

Several of the Mammalia either want teeth altoge-

ther, or have only a few grinders. This is particularly

the case with the ant-eaters and the ornit/iorync/ius.

The teeth of Mammalia, like the bills of birds, are em-
ployed by naturalists as discriminating characters of

the genera, and will therefore require our particular

notice in treating of the classification of these animals

under Mammalia. We shall here remark only a strik-

ing difference that is found to exist between the teeth of

carnivorous and those ol fihytiz'orous or herbivorous ani-

mals. In the former, the enamel or cortex striatus,

forms, as in man, the peripheral layer of the tooth,

though in some, as the rodenOa and the /li/i/io/iotamus,

this substance is confined to the antinial or anterior

portion of the tooth. In the latter, especially in the

ruminantia, the grinders, and sometimes the incisors,

have perpendicular processes of enamel descending
into the substance of the tooth, and connected with the

bony part through the medium of a third substance,

called by Blake, crusta fietrosa, and by Cuvier, cement.
The distinction of these three substances is most dis-

tinctly seen in the grinders of the elephant, and has
been described and figured by Dr Blake, in his £ssai/

vcn t/ie Structure and Formation of the Teeth. See Table
IX. Fig. 1.

Among the cetacea, many tribes and species have
teeth, similar to those of the mammalia, but in the nar-

^hale or unicorn-Jish, there are only two (sometimes only

one) long twisted tusks, of a hard, white, clastic sub-

stance, like tae tusks of the elephant; and in the genus
balitna, instead of teeth, tiiere is, in the upper jaw, a
peculiar horny substance, growing from the palatine

arch in pcrpeudicuar planes. This is called whalebone,

and will be particularly described under the article

Cetologv.
Among the Reptiles, frogs and toads have no teeth,

but the edges of their jaws are denticulated, like those

of many birds. In lizards, however, there are numerous
teeth, which have a peculiarity of structure for the pur-

pose of facilitating their change. Tlie permanent teeth

are inclosed within the temporary, as in a shell, and this

shell slips oft' at the time of change.

The teeth of Serpents in general resemble those of

the li:ard tribe among Reptiles; but many of those

animals, viz. the venomous serpents, are provided with

two conical fangs, perforated in the middle with a tubu-

lar cavity, reachhig through the whole length. By this

structure they are enabled to infuse into the wound in-

flicted by their bite, the poisonous fluid contained in a

bag at the root of each fang. See Ophiology.
A great variety takes place in the teeth of Fishes.

Their most common appearance is that of simple teeth,

formed of a bony substance, covered by enamel, as ii\

most of the mammalia, though in fishes the root is firmly

united to tlie socket. In other cases, the teeth adhere
only to the gum, or to a firm cartilaginous substance

covering the jaw, as in the shark. These teeth appear
to be formed, not as in the mammalia, by a deposition of

of successive bony layers, but by the gradual ossification

of a cartilaginous substance. Most fishes have teeth

attached to the palate as well as the jaws.

Among the invertebral animals, there are very few
instances of their possessing teeth. The crustacea and
some others are remarkable in this respect, as they are

provided with bony processes that serve the purpose of

teeth, and are found between the membranes of the in-

testines and integuments of the body. Some of the worms
have also teeth, as the a/ihrodit.t, the nereis, and espe-

cially the leech, in which last the mouth is furnished

with three semicircular projecting bodies, having a

sharp denticulated edge. The echini are furnished with
teeth, which consist of five hard bodies, filling up the

aperture in the shell through which the food enters, and
set in motion by means of numerous muscles.

Several of the mammalia have attached to their cheeks
a membranous cavity, serving as a pouch or reservoir

for keeping the food which they do not immediately
devour. These cheek pouches are found in several

a/ies, in the hamster, [mus cricclus'), and some other spe-

cies of rats.

The salivary glands, and those organs which in other

animals supply their place, will be noticed under the

comparative anatomy of the organs of secretion.

Sect. II.

—

Of the Organs of Deglutition.

Among the organs of deglutition in the inferior ani-

mals, we shall first describe the tongue, as in the second
chapter of this part we declined considering this organ,

as chiefly belonging to the sense of tasting. A tongue
is found in all Mammalia and Cetacea; all Birds,
Reptiles, Serpents, and Fishes, but is scarcely found
in any of the invertebral animals.

The tongue of Mammalia differs in some respects

from that of map, and in some species its form and situ-
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ation are peculiar. Most herbivorous quadrupeds have
the tongue covered with a firm and thick cuticle, beset

with numerous pointed papillse directed backwards. In

many of the carnivorous mammalia, especially those of

the cat tribe, these papillae are exchanged for sharp

and strong prickles, also directed backwards. In the

edentata, the tongue is cylindrical, extremely long, and
capable ol being thrust out to considerable distance ;

its surface is moistened with a very glutinous mucus,
which enables the animals the better to secure their

prey.

Among the cetacea some species, as the fiorfioise and
gram/ius, have the tongue of a firm lexture ; while in

others, as the spermaceti whale, its texture is loose and
spongy, so that their tongue is not unaptly compared
to a feather-bed.

The only Bird in which the presence of the tongue
has been denied, is the pelican, which has merely the

rudiment of that organ. In a few of these animals, as

the parrots, and some predacious and swimming birds,

the tongue is soft, muscular, covered with papillae, and
moistened with a mucous fluid ; but in most cases this

organ in birds is stiff, dry, and horny. There are some
peculiarities in the tongues of particular species, as in

the toucan, where it is extremely long and narrow; the

wood-peckers, which have it attached to a very com-
plex OS Injoides, furnished with elastic cartilages, which
enable these birds to dart out their tongue with great

force into the clefts of trees ; and in the cock of the woods,

whose tongue generally lies deep in the gullet, and is

occasionally thrust forward.

There are several peculiarities in the tongue of Rep-
tiles and Serpents. In many of the former, especially

the frog-s, and in all the latter, the tongue is situated

within the mouth, in such a manner, that its free ex-

tremity is turned towards the gullet. In some of the

lacertx, especially the crocodile, the tongue is extremely
small, and possesses very little motion ; but in one spe-

cies, the cameleon, it is long, fleshy, enlarged at the tip,

and extremely moveable. In serpents it is usually round
and slender, with its point forked, and its root resting

in a kind of fleshy sheath.

There is little peculiar in the tongue of Fishes. It is

in general very small, and has no papillx ; but in several

instances it is covered with teeth.

Insects have nothing analogous to a tongue, though
in some there is an organ coiled up spirally within the

mouth, which sometimes passes under that name, though
it is more generally called the trunk. This must not be

confoundccl with the fleshy tube or proboscis that is

found in many insects, especially in bees, wasps, &c.

and which is the organ by which they extract from the

flowers their nectarious juice.

A gullet, distinct from the intestinal canal, is found

in all the vertebral animals. In the Mammalia it dif-

fers from that of the human subject, in possessing two
rows of muscular fibres, which run sacrad in a spiral

direction, and cross each other. In the carnivorous

quadrupeds, this tube is large and dilatable, but not

very muscular ; while in the herbivorous mammalia,
especially the nuninantia, its coats are very strong and
fleshy.

The gullet of the cetacea is peculiar in its situation

with respect to the blowing holes. These animals have

no soft palate or -velum pendulum, and their larynx is

lengthened out so as to form a pyramidal production,

which divides the pharynx in such a manner, that the

food may pass on either side of the pyramid. A muscu-
lar canal extends from the pharynx to the blowing holes,
to the margins of which it is attached, and this tube is

furnished with circular fibres forming a sphincter mus-
cle, which, by contracting round the pyramid during
deglutition, cuts off the communication between the
blowing holes, and the mouth and pharynx.

Tiie gullet in Birds exhibits some striking differ-

ences. In the birds of prey it is of a very considerable
size, being often larger than the intestinal canal. In all

the gallinaceous birds, and in some of the accipitres, this

tube is, at the sternal and sacral part of the neck, dila-

ted inlo a capacious bag, called the ingluvies, or crop,
into which the food is first received, and either under-
goes a previous maceration, as in the gallinae, or is kept
till occasion requires the animal to receive it into the
stomach, as in the accipitres. In some of these birds

that live on fishes, the want of the crop is supplied by
the great size and dilatability of the gullet. Besides
the crop, there is in almost all birds, another dilatation

of the gullet, just before its termination in the stomach.
Tnis has been called bulbus glandulosus, and is fur-

nished with numerous mucous glands, the fluid from
which serves to lubricate the passage, and macerate the
food.

The gullet of some Reptiles is of a peculiar struc-

ture. Thus, in the turtle it is extremely large, and its

central surface is beset with numerous large pointed
processes, of a firm texture, and a white colour, all

directed towards the stomach. In the crocodile, the gul-
let is funnel-shaped. These animals have neither velum
pendulum nor epiglottis.

The gullet of Serpents is immensely large, or at

least extremely dilatable. It is also very long in pro-
portion to the stomach.

In Fishes, the gullet is very short, and is scarcely to

be distinguished from the intestinal canal.

Sect. 111.—Organs of Chylifcation.

An intestinal canal of greater or less extent, and more
or less complicated structure, is found in all animals

witli which we are acquainted, and is indeed the only

general and universal organ of digestion. Its differences

are exceedingly numerous ; but we must here consider

them in a cursory manner.
The most striking diff'erences in the stomachs and

intestines of the Mammalia, respect the number and

situation of the former, and the length of the latter. In

the carnivorous quadrupeds, and in some of those that

are herbivorous, the stomach is single, and in most of

the former its structure differs little from that of the

human subject, but its coats are usually stronger and

more muscular. In many of these animals the division

of the cavity into cardiac and pyloric portions, is very

evident, and in a few instances, as in the horse, the ass,

the hare, and the rabbit, it is very remarkable and per-

manent. In these animals, the two portions of the sto-

mach differ much in structure, one part being smooth

and membranous, the other muscular and corrugated in

its central surface. Some of the carnivorous quadru-

peds, however, have the stomach divided into more
distinct portions or separate cavities. Thus, in the ham-

ster there are two stomachs ; in the kangaroo three

;

and in the sloths four.

The division of the stomach into distinct cavities is

most remarkable in the ruminantia. All tliese animals
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have four stomachs, differing in structure and appear-

ance, so lliai tiicy .lave ocen distinguisued by particular

names. 1 Ue hist ot liicsc, and the largest in the adult

animal, is ihe fiauuch. This is divided externally into

two poraons, and on us central surface, where it is be-

set wan numerous flattened /ia/;///.f, there is an obscure

division into lour parts. The second stomach is much
smaller than the former, to which it might be considered

as an appendage, but for the very different appearance

of its central surface. Tnis is marked with numerous
shallow cavities or cells, of an angular figure, resem-

bling the cells of a honey-comb, whence this stomach

is sometimes called the Iwneij-comb bag, though it is

better known by the name of the king's hood. Next to

this is the smallest of the four cavities called the many-

plies, from the numerous broad doublings of its central

membrane. The last portion is the abomasinn or ?rrf,

which is of an oblong, conical figure, not much inferior

in size to the paunch, and marked within with several

longitudinal furrows.

The first three of these divisions are connected with

each other, and with the gullet in a remarkable manner.

The gullet enters just where the paunch, and the second

and third stomachs approach each other, and is conti-

nued to the third stomach by a peculiar groove, with

thick prominent lips, which admit of being drawn toge-

ther, so as to form a perfect tube. Thus, wlien these

lips are closed, there is a communication only between
the gullet and third stomach, while in the ordinary re-

laxed state of the groove, the gullet communicates with

the first and second, as v/cll as with the third sto-

mach.*
The effect which this structure has in that peculiar

modification of the digestive process called rumination,

will be explained under Mammalia.
The stomachs of mammalia are in general rather

membranous than n.uscular, but there are a few instan-

ces in which they approach that remarkable muscula-
rity which we shall immediately describe in the class

of birds. The stomach of the pangolin {jnanis pfntadac-
tijla) and that of the oryiitjiortjnchus, has its sides ex-

ceedingly strong and fleshy, while the cavity is propor-

tionally small, and is generally found to contain sand or
gravel, like the gizzard oi fowls.

The stomach of the Cetacea, like that of the rumi-
nantia among quadrupeds, consists of several distinct

cavities. Of these there are generally four, though in

some instances five, of which the first two are usually

the largest, and the third the smallest. Their internal

structure resembles that described in the ruminantia.

In BiHDS, the stomach is commonly situated at the

dorsal side of the abdomen, and appears to rest on the

bowels. In the cuckoo, the ram/i/iastos, and the nut-

cracker, however, it is more sternad. The structure of

this cavity, like that of the stomachs of qmdrupeds, dif-

fers according to the nature of the food which it is to

receive. In most of those birds that feed on flesh and
insects, the stomach is a membranous bag, while in

those birds that are gi'anivorous, this organ consists of
two fleshy hemispheres of great strength and thickness,

with two smaller fleshy appendages, and a very strong,

thick, callous lining. This stomach is well known by
the name of gizzard, and the strength of its muscular
sides and central lining is so remarkable as to enable it

to break in pieces very hard bodies, and to wear off.

without any apparent injury, their sharpest prominen-

ces. See OHNirnoLOGY.
There is iiule remarkable in the stomach of Rep-

tiles and Serpents. In some ot the former, as in the

crocodile, this organ, in the thickness of its coats, and
proximity of its apertures, resembles the gizzard of

fowls. In serpents, the stomach is usually very small.

In most Fishes, the stomach is small, and its coats

thin and membranous ; but in some tubes and species,

the sides ot the sloniach are strong and muscular, and
its internal membrane callous, bearing a distant resem-
blance to the gizzard of galUnaceous birds.

The stomach of the Mollusca is generally membra-
nous, but in some instances, as in the genus onchidion

and the helix siag)ialis,i{. is muscular resembling a giz-

zard. The aphjsics have three muscular stomachs, fur-

nished with a pyramidal bony processes.

The stomach of many of the Crustacea is extreme-

ly curious. Thus, in the crab and lobster, there is a

bony apparatus surrounding the cavity of the stomach,

so as to prevent it from collapsing ; and within the mem-
branous bag that forms the stomach, round that aperture

which is analogous to the pylorus, ai'e fixed those den-

ticulated bodies which are called teeth in these animals.

Both these teeth and the peripheral bony apparatus, are

set in motion by strong muscles, and thus the shells that

inclose the prey of these animals, are broken in pieces.

In Insects the stomach is commonly simple and mem-
branous, but in a few instances, as in some of the grylli,

it consists of several portions ; and in the ear-wig {fo7--

Jicula awiciikiria) it is furnished with two rows of teeth

next the gullet.

In those Zoophytes which are called polypes, the

whole animal may be said to consist of stomach, as it is

chiefly composed of a membranous tube for receiving

and dissolving its food ; furnished with tentacula round
its only orifice, for seizing and detaining it.

In all animals, except the zoophytes, there is an intes-

tinal canal distinct from the stomach, though in some
classes and tribes, this distinct tube is very short and
simple. It is most remarkable in the Mammalia, Ce-
tacea, and some Reptiles.

In the Mammalia, the intestinal canal is in general

much shorter in the carnivorous than in the herbivorous
animals, though to this there are a few exceptions. Thus,
in the seal, wliich lives chiefly on fish, the intestines are

very long, while in the sloth, which is entirely herbivo-

rous, they are extremely short. The length of the canal

is greatest in the ruminantia and rodentia, being some-
times, hi the former, in the proportion of 27 to 1 of the
length of the body, and in the latter, in that of 12 or 16

to 1. It is said to be shortest in the noctule bat, (ycs-

pertilio noctula,) whose intestines are only twice the
length of the body. Domestication seems to produce a
remarkable change in this respect, as we are assured
that in the wild boar, the intestines bear to the length
of the body, a proportion of only 9 to 1, while in the do-

mestic animal of the same species, they are usually as

13 to 1. The same observation holds good in the cat

and the bull, in both of which the intestines are longest

in the domestic animals.

The disiinction b-tween large and small intestines in

the mammalia is nearly universal, and, as in man, these
parts of the intestinal canal are characterised by the
greater number and length of the corrugations of the

See a paper by Mr Ev. Hornet in the Phd. Tram, for 1807.
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mucous membrane within the small intestines. Many
of the mammalia, however, have no cxcum, nor vermi-
form appendage ; and in those that have a cxcum, this

part appears rather a prolongation of the large intes-

tines than a distinct pouch, as in man. The cacum is

smallest in the carnivorous quadrupeds. The folds of
the mucous membrane in the small intestines are more
faintly marked in most of the mammalia than in man,
and in some species they appear to be altogether want-
ing. The valve of the colon, which is so remarkable
in man, is, for the most part, also found in the mamvia-
lia ; but in a few cases, especially in the hedge-hog,
there is no such structure. The large intestines vary
considerably in length and size, according to the food

of the animal. In herbivorous quadrupeds they are

exceedingly long and large, and the colon is divided in-

to cells much more distinct than in man. This is par-

ticularly the case with the horse and the elephant ; in

the former of which the colon is 24 feet long, while in

a middle-sized dog its length does not exceed 6 or 8 in-

ches. The division of the colon into cells is most re-

markable in the sheep.

In almost all the mam7nalia there are separate exter-
nal openings to the intestines and the urethra ; but in

some cases, as the beaver and the sloth, these canals

have a common termination ; and in the ornithorynchus
this circumstance is so striking as to afford an addition-

al proof of the similarity between that animal and
birds.

In the cetacea the intestines are usually very long, and
the distinction into small and great intestines very com-
plete. The folds of the central membrane of the canal

are remarkable in these animals, and in some cases the
whole tube appears to be divided into very distinct cells,

that act like valves, and prevent the return of the food
from the sacral to the atlantal part of the canal.

The intestinal canal of Birds is proportionally much
shorter than in mammalia, but it is longer in the grani-

vorous than in the carnivorous birds. The distinction

into small and large intestines is very obscure, though
in most birds there are two expansions of the canal,

which we may call c£ca. In all birds the rectum termi-

nates in a particular expanded membranous cavity, cal-

led the cloaca, from the circumstance of its affording a

common outlet to the excrements, and eggs. The form
of the cloaca varies in the different species ; and that

part of it through which the egg passes, and which had
been called burna Fabricii, is of an oval figure, and of a
size p opordoned to the eggs which are to pass through
it. It is also largest in young birds. The villi in the

small intestines are numerous and long, and have an ele-

gant appearance. They are most distinct in granivo-

rous birds.

The intestinal canal in Reptiles is often of consider-

able length. Thus, in the haiuksbill turtle {j!estudo ca-

rella) it is five times as long as the body. In what are

analogous to the small intestines the villi are very nume-
rous, and consist of thin, longitudinal processes lying

close to each other. What is the large intestines in

other animals is, in the turtle tribe, the smallest portion

of the canal. The whole central surface of the intes-

tines in this class is abundantly supplied with mucus.
The intestines of Serpents are very short, and some-

times their length does not equal that of the body. The
commencement of the several portions of the intestinal

canal, is, in these animals, marked by longitudinal folds

of the mucous membrane. The secretion of mucus in

the intestines of serpents is also very abundant. The
rectum of these animals and of reptiles, like that of birds,
terminates in a cloaca.

In most of the Mollusca there is a short intestinal
canal that makes several turns in its course.' It is re-
markable that, in the ace/iAalous mollusca, this tube pas-
ses through the heart.

In the Crustacea, the intestinal tube is short and
straight, and of equal diameter throughout. It is not,
as in the higher classes of animals, connected by a me-
sentery.

The intestines of Insects vary considerably in the
different tribes and species. In general, those in-

sects which feed on vegetables, have this canal longer
and more complicated than those which feed on animal
food. There is a remarkable distinction in this respect,

even between the larva and the perfect insect. In the
voracious larvse of beetles and butterflies, the intestines

are ten times as large as in the perfect insect of the
same tribes. The whole alimentary canal of the locust

is very complicated, for besides a membranous stomach
and a gizzard, these insects have several caecal proces-
ses and a pretty long intestinal tube.

Among the proper Worms, those called intestinal are

most remarkable for the appearance of their intestines.

The ascarides have a simple canal running from one ex-

tremity of the body to the other, while in the tienite or
tape worms, there is a small canal running on each side

of the body, and these tubes are joined by transverse pro-

ductions passing through each joint. In the common
earth-worm, and in the leech, the intestinal canal is di-

vided into numerous partitions.

CHAP. IV.

Organs of Circulation.

The functions of the animal body are intimately re-

lated to each other; and to understand the effect of any
peculiar structure in one set of organs, it is often neces-

sary for the enquirer into Nature's works, to compare
them with the organs of other functions, to which the

former is most nearly allied. This is particularly the

case with the organs ot circulation, the structure of

which in various animals appears to have been determi-

ned by that of the respiratory organs. Thus, in man we
have seen a double heart, one part of which propels the

blood through the lungs, while the other distributes it

over the general system. A similar structure prevails

in all those animals that require free and uninterrupted

respiration in the open air, while in others, who either do
not breathe in air at all, or who are capable of suspending
respiration with impunity, the heart is much more sim-

ple ; and some animals whose bodies seem every where
permeable by the atmosphere which they inhabit, have no
such organ as the heart.

The heart in Mammalia scarcely differs in its inter-

nal structure from tliat of man, except that in some of

those animals, as in the stag and the /log, there are two
small flat bones situated at the origin of the ^orta frona

the systemic ventricle. The situation of the heart in

these animals is, however, different, as it rests rather

on the sternum than on the diaphragm, and its pericardi-

um has very little connection with the latter. The heart

oi mammalia is not, except in a few of thea/ie tribe, that

approach very near the human species, placed obliquely.

The general distribution of the blood-vessels is, in most
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mammalia similar to what takes place in man, but in a

few species, some of the arteriis arc disposed in such a

manner as to check the Un/ictun ol ihe blood. Thus, in

several of the ruminating bisutca, the internal carotid ar-

tery, at its entrance mto the skull, is divided into a great

number of very small tortuous branches, which soon af-

ter I'c-unite into a single trunk, forming the appearance

called r:-tc nurahiie. Again, in some of the slow moving
quadrupeds, as the sloiu leinur {it-nmr tardigrudus) and
the shtli {brady/ius tridactylus,) the arteries that supply

the muscles of the limbs arc divided into a great many
equal sized parallel cylinders, which, after runnuig

for some distance, again unite. See Shaw's Zco/ogi/f

vol. i.

In the ce!acca,t.he heait is very similar, both in struc-

ture and situation, to that of Mammalia ;* but there arc

often lound in these animals plexuses or convolutions of

particular arteries, as in the intercostals ; the branches

of the subclavians that supply the chest; the arteries of

the spinal marrow, and those of the eye ; and the sacral

vena cava is commonly much more enlarged than in the

other inaminalia., and tortuous, so as to retain the blood

longer in its passage to the heart.

The heart of Birds possesses a peculiarity of struc-

ture whicii deserves notice. The pulmonic ventricle,

instead of the membranous valve which we described

in man by the name of tricuxpid value, is furnished with

a strong tense muscle, of nearly a triangular form, the

contractions of which must contribute to impel the blood

with greater force through the lungs. The systemic
ventricle has the usual mitral valve.

There are several important differences in the circu-

lating system of Reptiles and Serpents. Many of the

former, t specially the turtle., the crocodile, and the iguana,

have, like the preceding classes, a double heart, com-
posed of two auricles and two ventricles, of which the

former are divided by a complete partition, but the lat-

ter communicate by an opening furnished with a mus-
cular valve that allows a passage to the blood from the

systemic into the pulmonic ventricle, but forbids its re-

turn. The large arterial trunks in these animals all

rise from the pulmonic ventricle ; we say all, because
the aorta is composed of three trunks. By this struc-

ture the circulation of the blood is more readily carried

on during impeded respiration. In most other reptiles,

and in most serpents, the heart is simple, consisting of
one auricle and one ventricle. The blood-vessels of
these animals are in general much less numeraus, in

proportion to the size of their bodies, than in the pre-

ceding classes.

In Fishes the heart is also simple, and very small,

but the distribution of the blood-vessels differs from that

of all other animals. A single arterial trunk rises from
the ventricle, and in most fishes is expanded as it leaves

the heart. This trunk passes immediately to the gills,

through which it distributes the blood, and this fluid is

then collected into a large artery, analogous to the sys-

temic artery of warm blooded animals, from which the

blood is sent over the whole body, and is brought back
by large venous trunks to the auricle of the heart. The
blood-vessels of fishes are also few in number, though
there are a great many colourless vessels [exhalants?)

arising from the arterial system.

Most of the Mollusc A have a simple heart, similar

to tiiat of fishes
J
but tlie cutlle-Jish is remarkable fov

having three muscular cavities, each resembling a ven-

tricle, of which two are situated at the roots of tlie two
brancliix. Into these lateral cavities the blood is brought
from every part of the body by two large venous
branches, and by the contraction of these venlrickij

it is distributed through the branchio:, the veins of

which open into the middle heart, whence proceeds an

arterial trunk that serves the purpose of a systemic ar-

tery.

In the Crustacea there is a single muscular cavity,

analogous to a ventricle, from which the blood is propel

led into the arteries of the system, and passes through
the respiratory organs, before it returns to tlie ventricle.

Hence the circulation in Crustacea is the reverse of that

in fishes, as in these the blood first passes through the

gills, and is then distributed to the system. Cuvier
calls the heart of Crustacea an aortic heart.

There is no real circulating system in Insects, in

Worms, or in Zoophytes, but in the first of these classes

there is a membranous tube, closed at both extremities,

and without any ramifying vessels, situated along the

back. In this tube alternate contractions and dilatations

may be observed to take place.

Many of the worms have vessels in which alter-

nate contractions and dilatations are also perceptible;

but it is doubtful whether these can be considered as

circulating vessels, as they appear to have no common
centre.

CHAP. V.

Organs 0/ Absorption.

That some kind of absorption takes place in almost

every class of animals with which we arc acquainted, there

can be no doubt; but an absorbent system is not found in

several of the inferior classes.

The absorbent system of Mam.malia differs little,

either in the structure or situation of its organs, from
that of man. The lactea's and lymphatics have a simi-

lar structure, but in some species are proportionally

larger and more tortuous than in man. The thoracic

duct is also frequently larger in proportion to the body
of the animal; and that particular dilatation of it whicli

we have described by the name of the receptacle of the

chyle, is in general much more remarkable. Most of
the lymphatic glands liave much the same appearance as

in man, but the structure of these, as well as of the me-
senteric glands, is, in many species, more evidently cel-

lular. In several animals of this class, especially in those
of the ordery>r.c, the mesenteric glands are collected

into one conglomerate mass, connnonly called the pian-

crcas of Aselliiis.

It has been lately discovered, that the general trunk
of the absorbent system in the horse communicates
freely with the neiglibouring veins; and it is hence in-

ferred by a late writer on comparative anatomy, that

the lymphatics generally communicate with the ve-

nous system prior to the termination of the thoracic

duct. See Lawrence's Translation of Comp. Anat. p.

257.

• It will be seen, that, throughout this part, we distinguish the order of Cetacea from the other Mammalia, as if they formed a se-
parate class. We think the numerous differences between the stiuctui'e of these and othei' mammalia warrant this dastinction, anil

hence we shall treat of them under a separate article, Cetologv.
Vol. II. Part, I. C
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In Birds, the lucicals arc nut to be distinguished
from the other lymjihatk vessel^, except in their si-

tuation, as in these animals the chyle is transparent.

Their thoracic duct is always double ; but though lym-
phatic glands are found in several parts of the body in

the larger birds, there are none attached to the mesen-
tery.

The absorbent system of Reptiles and Serpents is

very simple, consisting omy of lymphatic vessels, and a
double thoiacic duct. The lactcals in this class are ex-
tremely nmiierous, and are spread over the mesentery,
and over both the peripheral and central surfaces of the

intestines, so as, when injected with mercury, to form a
most beautiful appearance.

The absorbent system of Fishes resembles that of

reptiles and serpents, in the want of glands, but here
the vessels appear to be destitute of valves.

Lymphatic vessels have been described in the sea

urchin, {^ccliiii :s esculcntus,') see Monro on Fishes, p. 88.

and in the larvae of Insects, see Sheldon on the Absorbent
System, p. 28 ; but most of the later writers on compara-
tive anatomy are disposed not to consider these vessels

as true absorbents.

CHAP. VI.

Organs o/" Respiration and Voice.

Sect. I. Of the general Organs of Respiration.

The necessity of a constant, or at least a frequent re-

newal of the oxygenous portion of the atmosphere that

surrounds the animal body, for carrying on the functions

of its economy, is now iully established ; for though
many animals can exist for a time, longer or shorter ac-

cording to their structure, either without air, or in gases
that are deoxygenated, their functions in this state pro-
ceed in a very languid manner, and soon cease altoge-

ther, so that the animal either dies, or sinks into listless

torpidity. All animals, then, respire air, either imme-
diately, or through the medium of the watery fluid in

which they live ; but the organs by which this function

is performed are extremely various in the different

classes. In all those animals that have a perfect system
of circulating organs, respiration is carried on by lungs
or gills ; while in those that have no proper circulating

vessels, the air is either respired by means of cracAc^c,

(air tubes running below the skin, and communicating
with the surface by numerous openings,) or it seems to

penetrate through the pores of the peripheral integu-
ments to every part of the body.

With respect to their respiratory organs, animals
may be divided into four classes. In the first class,

respiration is performed by means of lungs, as in IVIam-

MAI.IA, Cetacea, Birds, Reptiles, and Serpents; in

the second it is carried on by means of gills, as in Fishes,
and several Crustacea; in the third, the air is re-

spired by means of trachea, as in Insects, and most
IMollvsca; and in the fourth class, the air passes
through the pores of the cuticle, as in Worms and Zoo-
VIIVTES.

In almost all the Mammalia, the respiratory organs
very nearly resemble, both in structure and situation,

those of man ; but in those which may be called aquatic

mammalia, as the animals of the genus trichecus (wo/-
r;;«ps),the structure of the lungs is similar to that of the
same organs in the Cetacea.

The latter have the lungs of a firmer texture, not di-

vided into lobes, and of a much longer form, and more
flattened appearance than in man and other mammalia.
They are also closely attached both to the pleura and
the diaphragm.
The organs of respiration in Birds are singular in

their structure, situation, and extent. The lungs are

comparatively small, of a flattened form, and are situ-

ated between the fileura and the ribs. They are not di-

vided into lobes, as in mammalia, but consist of a great
number of large cells, extended for a considerable length,

both through the thorax and part of the abdomen.
Interspersed among the cells, there are several bun-
dles ot muscular fibres, which seem in these animals to

supply the want of a diaphragm. The cartilages of the

wind-pipe in birds are perfect circles, and overlap each
other.

The respiratory organs of birds are not confined to

the lungs. The air is difliised through the cavities

of the bones, and even in some cases through analogous
cavities in the muscles, especially below the pectoral

and scapular muscles. This greater difl'usion ol air

through the bodies of birds seems necessary to fit

them for motion through the atmosphere ; and accord-

ingly we find, that in those birds which soar highest, as

the eagle, hawk, stork, and lark, the cavities in the

bones, and below the muscles, are larger than in other

birds.

The lungs of Reptiles and Serpents are remark-
able for the large size of their air-cells. In most of the

animals of these classes, there is one large cavity in the

centre of the lung, and the sides of this organ are com-
posed of smaller cells. In turtles, however, the texture

of the lungs is uniform, but the cells are very large.

The lung of serpents consists of a single lobe of a much
longer form.

Besides the lungs which are found in the adult rep-

tiles, the young of several animals of this class, as the

tadpole, and some lizards, have respiratory organs re-

sembling the gills of fishes, connected to the sides of

the neck, and communicating with the external air by
peculiar canals. These branchix disappear as the ani-

mal approaches the adult state.

The gills of Fishes are usually composedof four plates

on each side, connected to the 0.5 hi/oides by arched por-

tions of bone or cartilage, and communicating with the

throat, generally by a single opening for each gill.

Through these openhigs the fish receives the water, but

it discharges that fluid by a different opening. The gills

in all fishes except the chondru/iterygicus, are furnished

each with a moveable cover.

In the Crustacea, and in several Mollusc a, there

are also gills which, in the animals of the genus can-

cer, are situated near the attachments of the legs. In

the gastreo/iodons motlusca, as the snail m\A slug, there is

a cavity in the neck, through which air passes by a small

aperture, that can be closed or opened at the pleasure

of the animal; and within this cavity are distributed the

ramifications of the pulmonary vessels.

We have described the trachea of insects as a long

tube i-unning below the skin. In the lar-i<ce of insects

there are two of these tubes, one on each side, furnished

with several branches called branchiae, and communicat-

ing with the external air by several apertures, called

stigmata. The membranes composing the sides ofthese

air tubes consist of spiral fibres, of a silvery white co-

Igur. The number and situation of the stigmata vary
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in difl'erciiL species of insecls, and often in the (Urfevent

slates of tiic same species.

Sect. II. Of the Oi-g-a)is of Voice.

It was long ago observed by Aristotle, that no animals

possess a true voice except those which are furnished

with lungs; but the converse of the proposition does not

hold true; for many even of the Mammalia, and most
Reptiles and Serpents are altogether dumb. It is

chiefly in Mammalia and Birds that the organs of voice

merit particular notice; and in these classes there are

numerous and important varieties.

Most of the Mammalia agree with man in the gene-

ral form of the larijn.v, but its hUernal structure varies

in almost every tribe. In particular, those quadrupeds

which have appropriate voices, as the horse, the ass, the

cat, the fiig. Sec. have peculiar membranes running across

the glottis, on the mechanism of which the peculiari-

ties of their voices seem to depend. Thus, according

to Bkimenbach, the neighing of the horse is effected by

a delicate membrane, nearly falciform, which is attach-

ed by its middle to the thyroid cartilage, and has its

extremities running along the external margins of the

opening of the glottis. The braying ol the ass is pro-

duced by means of a similar membrane, under which

there is an excavation of the thyroid cartilage, and the

sound is probably increased or modified by two large

membranous sacs, opening into the larynx-. A similar

structure prevails in the mule, whence that animal brays

like its parent ass.

The OS hyoides has a peculiar structure ui some of

the ape tribe, especially in the simia seniculus, and
beelzebul, in both of which that bone forms a spherical

cavity, enabling the animals to produce those horrid

sounds for which they are remarkable. See Mammalia.
Birds niay be said to have two larynxes, one at each

extremity of the wind-pipe, and both furnished with

openings that answer to the glottis of mananalia. The
aperture next the head differs from the glottis of mam-
malia, in having no epiglottis. The aperture next the

lungs is more complex than the former, and appears to

be the pi'incipal organ of voice in birds. It consists

chiefly of an oblong opening, formed by tense mem-
branes, and furnished internally with several muscles,
by which the aperture may be more or less contracted.

In several species, especially among aquatic birds, there

are peculiar windings in the wind-pipe, while in others

this tube is perfectly straight. See Ornithology.
In Reptiles and Serpents the larynx is in general

very simple, and always wants the epiglottis. In some
species that ai-e remarkable for the loudness of their

voice, as the males of some frogs, there are annexed to

the larynx, peculiar membranous bags.

CHAP. VII.

Organs of Secretion and Excretion.

Few organs are more diversified than those which
are subservient to the functions of secretion and excre-
tion. Not only are these organs different in their num-
ber, situation, and structure, in the various classes of

animals, and often in the various tribes of the same
class, but several secreting organs are found in some
tribes or species, that are not observed in others. These
circumstances, while they render an examination of the

secreting organs in various animals highly interesting,

also increase the difficulty of tlic investigation. How-
ever curious this part of our subject may be, we are

obliged in this place to treat it in a very concise manner.
We shall confine our attention chiefly to a comparative
view of the secreting glands, as the secreting mem-
branes offer but fev/ important varieties, if we except tho

cellular membrane, which will be considered in the next
chapter.

Sect. I. Of the Salivary Glands and Pancreas.

The salivary glands are not found, even in all the ver-

tebral animals, and in particular, are never seen in

Cetacea, and but seldom in Fishes. They are found
in Birds and Reptiles, but their structure in these ani-

mals is very different from that of the same organs in

man and in Mammalia. It is chiefly in the last class

that they deserve particular notice.

These glands exist in almost all the Mammalia, and
their structure and situation in this class are very simi-

lar to those of the human salivary glands. In a few rare

instances the sublingual glands are wanting, and in two
species, yiz. tht great ant-eater, Qnyrmecojihaga jtibata^,

and the fiorcujiine ant-eater, {ornithorynchus histrix of
Home), there are no parotid glands; but to make up for

this deficiency, the submaxillary glands are proportion-

ally larger than in other animals.

In the a/ie tribe, the parotid glands are extremely
large, and form each a very thick mass of a square
figure. In the bat tribe, the sulimaxillary glands are

the largest ; and the same holds in the dog and the
Virginian o/iossitm, in the latter of which the submaxil-
lary glands are nearly twice as large as the parotids.

The sublingual glands are wanting in the cat; and in

the dog they seem to be merely a prolongation of th'c

submaxillary glands.

In the ruininantia and solifieda, the salivary glands arc

larger than in any other of the marmnalia ; while in

those which approach in form and habits to the Cetacea,
as in seals, they are extremely small, and are sometimes
almost entirely wanting.

In Birds there are generally only two salivary glands,

which in their situation resemble the sublingual of

mammalia ; but they are of a diftercnt structure, con-

sisting of a mass of small, round, hollow grains, that

pour out the saliva through numerous orifices.

The Fishes in which salivary glands are found, arc

chiefly the skate tribe [raia') and the sharks {.lytialas).

The /lancreas is found in Mammalia, in Biuns, in

Reptiles, some Serpents, and only in those Fishes
that possess the other salivary glands. In, all these

classes the structure of this gland is much the same,
and very nearly resembles that of the human pancreas.

The principal differences that occur, relate chiefly to

its colour, consistence, size, form, and distinction into

more or fewer lobules, varieties on which it is unneces-
sary for us to dwell. v

The pancreatic ducts vary much in the several classes

and species of animals, with respect to their number
and connection. They are in general more numerous
than in man. In birds they enter the duodenum by atj

opening distinct from that of the common biliary duct.

Sect. II. Of the Liver.

The liver is found in a great variety of animals ; and.
C 2
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indeed, only the Worms and Zoophytes are entirely

without it. It ih smU by Biuincnbach to exist in every
dubs and order oi animals that are provided with a heart
and circulating system.

In general, the liver of the Mammalia is much more
divided than in man, and the lobes are more deeply cleft.

Tills is particularly the case in carnivorous quadrupeds,
7n whom the divisions of the lobes extend through the

whole mass. The most remarkable differences respect-

ing this organ, however, relate to the presence or ab-

sence ot the gall-bladder, and llie number and distribu-

tion of the biliary ducts.

The gall-bladder is wanting in many of the rodmtia,

in the tardiffrada ; in the clr/i/icint, rhinoceros^ and the

ficcora ; in the dct-r and camel tribes ; in all the solificda,

and in the tribes of jikoca and trichechus. It is remarked
ky Cuvier, that all those animals which want the gall-

bladder, except the porpoise, live on vegetables; whence
he infers that it belongs particularly to carnivorous ani-

mals. See Lt^ons d\inat. Comfi. tom. iv. p. 37. In many
of those quadrupeds, especially cattle, that possess a
gall-bludder, there are hefiatocystic ducts that pass be-

tween the liver and the gall-bladder.

The liver of Birds is commonly divided into only two
lobes that are equal and similar. It is much longer in

domesticated than in wild birds. The gall-bladder is

\vanting in several birds, as in the fiigeon, the ficrrrol, the

Ostrich, £cc. In some instances, the hepatic duct is dis-

tinct from the cystic, while in others, branches from the

former pass to the fundus of the gall-bladder.

The liver of Reptiles and Serpents is always of

considerable size, and in some instances, as in the sala-

3Tiander, its magnitude is immense. The gall-bladder is

seldom or never wanting in these animals.

The liver of Fishes is generally of great length, and
surrounds the intestinal canal. In some species, espe-

cially the skate and cod, it contains a great quantity of

a:i oily fluid.

A liver is found in all the Mollusc a, and it is gene-
rally very large. It receives its blood from the systemic

artery, and there is of course no proper vena portarum.

Jt does not appear that these animals possess a gall-

bladder, though the bag that contains the inky fluid of

the cuttle-fish has, by Blumenbach, been considered as

the gall-l)ladder.

The liver of Crustacea is large, and consists chiefly

of a number of tubes closed at one extremity, and open-

ing by the other into the commencement of the intesti-

nal canal. It forms the soft high-flavoured substance

which we find in the crab and the lobster.

In Insects there are several blind processes attached

to the alimentai'y canal, and generally containing a yel-

low, bitter fluid. These are supposed to be the organs

secreting the bile, and are therefore called the liver.

Sect. III. Of the Spleen.

The spleen is found in all the vertebral animals, and
its structure in all is nearly the same ; though it is much
more evidently cellular in most of the inferior animals

than in man. It appears to vary considerably in its form,

size, colour, and consistence, and in the relative pro-

portion of the vessels and nerves, which make up so con-

siderable a part of its texture. Its situation is pretty

oor.stant, being either very near the stomach, or near
the commencement of the alimentary canal. Its size

sreeius gradually to diminish £ks we descend in tlie scale

of classification, being proportionally largest in the-

mammalia, and smallest in fishes. The arteries belong-
ing to the spleen hold nearly the same proportion in tlic

several classes.

The spleen in Mammalia and Cetacea differs very
little, either in situation or in proportional size, from
that of man. In those animals that have several sto-

machs, the spleen is always attached to the first of these
cavities. In some of the cetacea, the spleen is not sin-

gle, as in man and mammalia. Thus, in the porpoise,

there arc several small spleens, that are supplied with
blood from the arteries of the first stomach.

In Birds the spleen is always situated very near what
Cuvier calls ventriculiis succenturialus, a little sternad

of the lett lobe of the liver; and it is retained in that

situation by doublings of the /leritoneum.

In Reptiles, the relations between the spleen and the

stomach are not so intimate as in the former classes.

In y;-o^s it is placed nearly in the centre of the abdomen,

.

between the folds of the mesentery, and pretty near the
rectum.

Its situation in Fishes is by no means constant, but
in most of them it is near the commencement of the
alimentary canal. Its form in all these animals is ex-
ceedingly variable.

Sect. IV. Qf the Urinary Organs.

Considerable varieties take place in the urinary or»

gans. In all the invertebral animals, these seem to be
entirely wanting, and in many of the vertebral animahs
there are only kidneys.

The structure of the kidneys in Mammalia exhibits

two important varieties. Sometimes there is only a
single papilla surrounded by a peripheral crust of corti-

cal substance, as in all theycr*, and many of the rodentict.

In many quadrupeds, the kidney consists of numerous
lobes or papillse, loosely connected by cellular substance.

This structure is most remarkable in the brown and
polar bears, and in the seal, in the two former of which
the kidney resembles a bunch of grapes. The urinary

bladder is found in all the mammutia, but is more loosely

situated in the abdomen than in the human body. It is

proportionally smaller in carnivorous than in herbivorous

quadrupeds, and is largest in the ruminating bisulca and
in the hare.

The kidneys of Birds are almost always composed of

a double row of glandular bodies, placed on both sides

of the lumbar vertebra:, within cavities of the ossainno-

minata. Their excretory ducts open into the cloaca, as

there is no urinary bladcler in any of this class.

In Reptiles and Serpeits, there is also, according

to some writers on comparative anatomy, no urinary

bladder, (except in the genus testudo), and the ureters

terminate as in birds. In some species, however, par-

ticularly in the frog and toad, there are two large bags,

situated sternad of the rectum, which have been de-

scribed by Blumenbach and Cuvier as urinary bladders,

though, according to Dr Townson, they have no connec-

tion with the ureters, which open at the dorsal part of

the rectum.

It is remarkable that in Fishes there are no renal

glands, whence it appears that these glands are confined

to those animals that breathe with lungs. In several

genera and species of fishes there is found a urinaiy

bladder.
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Sect. V. Of nomc jiccuUar Hccrcnoits in i/te Inferior

jiiiintats.

There are several secretions of a peculiar nature

amontj the interior animals, and these we must briefly

notice, though the nature of our plan does not permit
us lO describe with any minuteness the organs by which
they are produced.
Among the Mammalia, the most remarkable secre-

tions are those of castor, secreted by glands found near
the end of the rectum in the beaver ; oi civet, found in

similar organs in the civet cat (yiverra civetta ;) oi munk,
secreted by a pouch situated within the prepuce, near
the navel of the male musk animal {moschus moschifc-

rus ;) and those very fanid emanations that proceed
fiom the bodies of several species of viverra, when in-

jured or attacked.

In the Cetacea there are two peculiar secretions

that merit notice, viz. those o{ s/ierinace(i nud ambergris.

The former is a concrete oil, found about the head of

several whales, especially the physeter }nacroce/!/ialus,ov

spermaceti nuhale ; the latter is generally considered
as a concretion formed within the intestinal canal of the

same animal.

The most remarkable secretion in Birds is that of

the oil with which they lubricate their leathers, and
which is secreted by peculiar glands situated on the

rump at the root of the tail. These glands are largest

in aquatic birds, and in one species, the anas moschata,

the oil has a musky odour.

Several of the Reptiles emit a very acrid fluid

through numerous pores of the skin. This is particu-

larly the case with the sa/ama/idcr and with <oa(/.s, though
naturalists are now convinced that the fluid of the for-

mer will not extinguish a large fire, and that that of the

latter is not a deadly poison.

It is well known that many Serpents, when they

bite, infuse into the wound a venomous liquor. This is

secreted by small bags placed at the root of the fangs,

in such a manner, that when pressed on by these teeth,

they pour part of their contents through the hollow of
the tooth. The structure and mechanism of these or-

gans will be considered under Ophiology.
There are some remarkable secretions among the In-

sect tribes, especially that of silk, which is produced
from a glutinous lic|Uor secreted by two long tubes that

open below the basilar lip in the larvx of the silk worm /

a similar substance produced by spiders ; and that pe-
culiar acrid matter that passes through the hollow of
the sting in bees, wasps, and other aculeated insects.

The most remarkable secretions observed among the

Mollusc A are the inky fluid of the cuttlefish, supposed
to be the basis of China-ink, and produced from a bag
with a callous central surface, opening by an excretory
duct near the anus ; and that extraordinary silky mat-
ter secreted by some of the acephalous mollusca, espe-
cially the sea muscle, the pinna and the perna.

CHAP. VIII.

Obgans of Integumation.

The organs of Integ-umation are extremely various in

the different classes of animals, though this variety re-

spects chiefly the most superficial integument, and its

various appendages. Some animals appear to possess
little more than a cuticle ; but in most of the classes,

what is called the true skin, forms a very evident and
important integument. Tlie rete mucoium is said by
Biumenbach to be found only in the warm-blooded ani-
mals, including Mammalia, Cetacka, and Biuds, and
in some of these is nmch more remarkable than m man.
The cellular nteiiibrune, to a greater or less extent, is

probably tound in all animals, though in the inferior clas-
ses it is very indistinct, and conmionly devoid of fat. Iii

some tribes, on the contrary, the cellular membrane is

of extraordinary thickness, especially between the skin
and the muscles, and contains an immense quantity of
oil.

The cuticle of Mammalia, difl'ers little from that of
man, except ni its disposition and its appendages. lu
some quadrupeds it is generally thick, and marked on
the surface with numerous furrows or wrinkled into se-
veral remarkable folds, as in ihe elephant and rhinoceros.
In other mammalia, again, as the porcujdne, it is extreme-
ly thin, and scarcely to be distinguished from the more
central layers. In a few species, the cuticle of part of
the body is of a scaly structure, as in the tail of the bea-
vtr, and the tails of several animals tliat employ that or-
gan to lay hold of bodies, as rats, some monkies, and the
prehensile porcupine. In a few species s.% the: pangolins
or scaly lizards, Ki\A the armadillos, the cuticle is entire-
ly scaly ; and in the former the scales are susceptible of
erection, by the action of that particular sub-cutaneous
muscle which we shall notice presently.

In the Cetacea the cuticle is perfectly smooth, and
not marked with those lines which arc so common in the
former class.

There is nothing remarkable in the cuticle of Birds,
except thatin general it is extremely thin.

In most Reptiles, and all Serpents, the cuticle is but
loosely sttached to the subjacent integuments, and is

cast oif periodically. In the latter of these classes it is

entirely scaly. In one of the reptiles, as in the salaman-
ders and frogs, the cuticle may be considered as a mu-
cous membrane consisting of several large pieces, which
fall off every year at different periods.

The cuticle of Fishes is also entirely scaly, and so
soft and viscous, as to appear more like a simple nmcous
substance inveloping the body, than like a membrane. In
these animals, as in reptiles and serpents, the cuticle is

detached at certain periods of the year.
The Mollusca have a cuticle similar to that of the

three last mentioned classes ; and in those which inha-
bit shells, the surface of the shell is in general covered
with a thin cuticle, which may be easily detached, eitlier

by drying, or by the action of hot water.
All Insects possess a cuticle ; and in their larr'a

state this membrane is repeatedly cast off, and exchar.ged
for another better adapted to the increasing size of the
animal. The principal appendages of the cuticle in tlie

inferior animals art, the claws, hoofs, and horns, similar
to the nails in man, and the hair and fathers analogous
to the human hair.

The claws that are found in most of the rnamntalia,

and in birds, and the hoofs tiiat are attached to the feet
of a great variety of (|uadrupeds, are very similar to the
nails of the human body, except that they are of a firmer
consistence, and composed of a greater number of layers.

They are always attached to the distal fihalangea of the
toes, and, like the human nails, grow from the root.

The horns, that constitute the rhn f oflensive and de-
fensive weapons in the pcora of Linnxus, difftr con-
siderably in their nature, their attachments, and duration.
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In sonic animals they are bony substances, as in the duer

li-ibe, and in the ,g-fn(j/''c (cnmt/o/uirdalin,) but in the latter

they arc real processes troni the frontal bones, while in

the Ibnv.er they are fixed to these bones only for a cer-

tain time, and are generally east ofl and renewed every

year. Those bony horns have no nimiediate connection

with the cuticle, and must be distinguished Irom those

which we are now to mcniion, and which appear to be

veal appendages ol' that membrane.
Those horns which decorate the (oY'jhcado^ ffoats,an-

telo/ics, sheep, and entile, are very shnilar to each other,

and all resemble in their texture and chemical proper-

ties, the nails and claws. T|iey are generally of a coni-

cal form, broadest at the base next the skull, whence

they sometimes grow in a straight direction, though

more generally they are more or less curved. In their

central part they are hollow, corresponding to the bony

processes of the frontal bone on which they are fixed.

They arc formed of plates or concentric layers, and

these layers consist of fibres appearing like a collection

of hairs agglutinated together. On their peripheral sur-

face these horns are sometimes smooth and uniform, as

in the cow, while in other cases they arc either formed

into rings, or are spirally twisted. The horny matter of

which they are composed appears to be secreted by a

vascular membrane lying between their central surface,

and the processes of the frontal bone.

The beaks of BiiiDS are composed of a substance si-

milar to horn. The peripheral part of the spurs that

are found in some of these animals, is of the same struc-

ture, but their central part is composed of a bony pro-

cess from the leg.

All the mammalia appear to have hair on some part of

their bodies ; but in a few animals of this class, as in

the ele/i/mnt and rhinoceros., the hairs are very thinly

scattered. In some species they are extremely fine, as

in the camel, and several species of viverra ; while in

others they are coarse and thick, forming bristles, as in

the hog, and whiskers ot many quadrupeds ; or quills, as

in the fiorciifiine. In general they are cylindrical, like

the hairs of man, but in some cases they are flat, as in

the ornithorii!ichus,t.Ue fiorcufiine, and in the whiskers of

the seal. In these last the hairs have a jointed appear-

ance, are very strong, and evidently hollow. The strong-

er hair, such as the bristles in hogs, the whiskers of va-

rious species, the manes and tails of horses, appears to

be perennial, while the softer hair that covers the body is

almost always renewed once a year.

A few scattered hairs appear on the bodies of the Ce-
TACEA, and are generally found interspersed with the

feathers of birds. Indeed, when first hatched, birds

have no covering but a few scattered hairs.

All Birds have a covering of feathers, but in some in-

stances these do not extend over the whole body. Thus,

the wings of some water birds, as several species of the

/lengvin, are covered with a scaly cuticle instead of

feathers, and a similar covering invests the feet in most

tribes. The structure o' feathers is extremely curious,

and merits a fuller description than we can here allot

to it.

We have said that the body of the young birds is fur-

nished with a few hairs. These grow in small b\mdles

from a bulljous root, which forms the rudiment of the fu-

ture feather. In a few days after birth, the feather may
be seen emerging from a small black cylindrical tube,

through which it is supplied with nourishment. The
first feathers that appear are those of the wings and tail,

in the form of down, which is produced before the quilS

feathers. The shaft of tlic feather is at first merely a
cylinder of gelatnious matter, penetrated by blood-ves-

sels, and having a conical extremity harder tnan the rest

ol the shaft, and covered by a layer ot black matter, which
is the rudnnent of the future barbs. Tliis black matter
splits as it ciiies, and tornis the first barbs. When the

first cone has emerged from the cylindrical case in which
the shaft of the feather is situated, a second cone is

formed, emerges, and produces new barbs ; and thus the

distal extremity of the feather is gradually formed of

successive cones, inserted into each other, and growing
larger towards the base. These cones form what is cal-

led the heart of the feather, and when this part is com-
pleted the tubular part of the shaft becomes solid and
transparent ; while the vessels that supplied the feather

during its growth, become dry and shrivelled, forming,

that skinny substance which we observe within the bar-

rel of a quill. The peripheral surface of the shaft of the

feather to which the barbs are attached at the sides, is

formed by a horny matter, similar to the barrel of the

quill, but its centre is filled up by a spongy substance

similar to the pith of elder.

All birds moult, or change their feathers once a year ;

but all the leathers do not fall oft' at once. The differ-

ent denominations which the feathers have received, ac-

cording to their form or situation, will be mentioned
under Ornithology.
We have said that Blumenbach has restricted the

term rete mucosum to that coloured layer which lies be-

tween the cuticle and the skin in the w arm-blooded ani-

mals ; but Cuvier extends the term, and speaks of a rete

mucostim in reptiles, serpents, fishes, and moUusca. He
even considers the mucous matter between the cuticle

and the muscles of the larvae of insects, as a rete muco-
iiim, and says that this membrane cannot be distinguish-

ed except in a small number of Zoophytes. Lemons
D'yinat. Com/i. Lc(;. XIV. Art. 2.

There is little remarkable in the rete mucosum of Mam-
malia, except that in some cases it is prolonged into the

cavities of organs, to which it communicates a peculiar

colour. Tills is the case in several species of apes, in

dogs, and many ruminating animals, where the palate,

the tongue, the central surface of the ear, the conjunc-

tiva of the eye, or the membrane of the nostrils, is some-
times beautifully tinged.

The rete mucosum is most remarkable for its thickness

in the Cetacea, in some of whom, as the dolfihin and

/lor/wisei it is nearly Jg of an inch thick, on those parts

of the head and body which are of a black colour; and

is compared, by Cuvier, to the black produced by

grease long rubbed between the nave and axletree of a

wheel.

In Birds, the rfi".? mucosum is not very distinct. It is

always very thin, and of a white colour where it is cover-

ed by the feathers, but black, gray, green, yellow, orange,

red, and of various other shades in the feet of different

species.

Cuvier attributes the variety of colours in Reptiles,

Serpents, and Fishes, and indeed of all other animals,

to the various hues of the rete mucosum; and he is

disposed to think, that the shelly matter which forms

the covering of the testaceous Mollusc a and the Crus-
tacea, is analogous to the rete mucosum of other ani-

mals.

We shall here consider the skin, as, in most of the in-

ferior animals, it is less an organ of sensation or excre-
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lion, than ol" iiilcsjiUDatioii. lis texture is pretty iniicli

the same in the vertebral aiumals, as in man, but it dii-

fers very much in thickness, anil in its degree of adlie-

rence to the subcutaneous muscles.

In the Mammalia, the skm is thickest in the ek-

fthant^ rhinoctros, and the walrus; on the contrary, it is

in some otliers extremely thin, especially where it con-

stiiutes the wing of the bal. In general it is thicker

on the dorsal than on the sternal part of the body. Its

/iu/iilUo.ve most remarkable on those parts which cor-

respond to the fingers and toes of man, but their form

is extremely various in the different species, and in

different parts ot tlie same species. In some species,

as the badger, and honey wcastl, the skin is very loosely

attached.

The skin of Cetacea scarcely differs from that of the

Mammalia. In that which covers the teats of the large

ivhatci {balxna niysticetus,) the Im/iilU have a very ele-

gant appearance.

Among the Reptiles, the y>-o^ and toad have their

skin attached to the subjacent muscles, only at a few

points, while through the rest of its surface it is like a

loose bag, admitting of inflation.

The cellular membrane is most remarkable in the

Mammalia and Cetacea. In some species of the for-

mer class, and in almost all of the latter, the cellular

membrane that lies between the skin and the muscles,

contains a prodigious quantity of fat. This is particu-

larly seen in /toffs, bears, sea/s, and ivalruses; and in the

two latter tribes, the fat is nearly fluid, resembling the

blubber of the cfVQfca. In several species of mamuialia

tnat pass the winter in a torpid state, as bears, marmots,
dormice, Sec. there are numerous large cells that serve

as reservoirs, in which the fat accumulates during the

warm season, and from which it is gradually absorbed
while they continue in a stale of torpor,lhus supplying the

body with that nourishment which it cannot then receive

from any other source.

Besides the integuments which we have described as

common to man and the inferior animals, there is in many
ofthese latter a particular set of muscular organs thatpro-

perly belong to the integuments, of which they regulate

the motions. These muscles constitute what is called

the fleshy pannicle, [jumniculus carnosus,) and are mi-
nutely described by Cuvier in the thirteenth article of his

fourteenth lecture.

The fleshy pannicle is most remarkable in those Mam-
MALiAthathave their bodies covered with scales, prickles,

or quills, as in the/';«'7^o//«.9, the hedge-hog, and the /ior-

ciifiine. In the two former animals, and in the armadillns,

it is the principal muscular apparatus that enables them
to coil up their bodies into a globular shape, and thus re-

sist the attacks of their enemies.

Among Birds, the fleshy pannicle is most coiispicu-

ovts in those species which have the power of moving at

pleasure the feathers of the crest, neck, or tail, as in the

cockatoos, hoopoes, herons, &c. but it is seen to great ad-

vantage in the goose.

CHAP. IX.

Okoans 0/ Reproduction.

The varieties in the form, structure, and situation of
the organs of reproduction in the inferior animals, are so
numerous, and so remarkable, that Linnseus once pro-
posed to extend to animals the sexual system, which he

employed lor t!ic classiuc.ituju ol plants, and was deter-

red iVom carrying this plan into execution, only through
the fear of ort'ending the modesiy of his readers. Vicq
d'Azyr seems to have favoured this plan of arrangement,
when he declares, that tliese organs would easily furnish

characters for such a method.
In a few animals there are no organs by which the

functions of generation can be performed. This is the

case with the Zoophytes, except those which Cuvier
has called echuiodcrmata. The instances are still more
numerous, in which, though these organs exist, they arc

the same in each individual of the species, or where there

is no distinction of sex. Tlic eclihiodcrmata, mo%l VVoiiMS,

and several Mollusc a, are real hermaphrodites,and have
the power of reciprocally impregnating cacli other, or

of generating singly. All other animals have the sexes
disthict.

Sect. I. Of Hermajihrodite Animals.

As a sexual distinction of the organs of reproduction

is not universal among the inferior animals, it will be

necessary, in the comparative view whicn we are here
to Lake of these organs, first to notice their varieties in

hermaphrodite animals, and we may then proceed with
the male and female organs, according to the arrange-
ment followed in the corresponding chapter of Human
Anatomy.
The organs of reproduction in the echinodermata, seem

to consist merely of ovaries, or collections of ova, which,
in some species, as in the common starjish, form, at par-

ticular seasons, a very conspicuous part of their internal

structure. The ovaries of the sea urchin consist of from
5 to 10 considerable bodies of a reddish colour, that lie

along the central surface of the sliell, and open round
the anus. These are said by Cuvier to be the eatable

part of these Zoophytes.
Among the Worms, the leeches, the earth-worms, and

a few others, are hermaphrodites, and both these which
we have particularized, mutually impregnate each other.

In the leeches there is a thick and long muscular tube,

which is considered as the penis; two testes, composed
each of numerous folds of a soft whitish canal, and fur-

nished with an excretory duct that is short, straight, and
muscular; and near these organs there is a cavity open-
ing outwards, so as to receive the penis of another indi-

vidual. The generative organs in the earth-worm ap-

pear, according to Cuvier, to consist of distinct ovaries,

and of two peripheral orifices, near tiie middle of the
body that communicate with two or three soft oval

pouches of a glandular texture, placed within the cavity

of the abdomen. These latter are probably the impreg-
nating organs; but there are no evident organs of copu-
lation.

There is some difference in the accomits given by wri-

ters on the natural history of intestinal worms, respect-

ing the sexual organs of the ascarides, found in the hu-
man intestines. These worms are represented by Wer-
ner, Tyson, and Dr Baillie, as male and female; while

Cuvier states, that he never saw a male ascaris ; and Dr
Hooper affirms, that all the ascarides possess all the parts

described, as belonging to the female.

Among the Mollusc a, snails and slugs are her-

maphrodites, and their organs of generation are not a
little singular. These are situated in the right side of

the neck, below the upper horn, where there is an aper-

ture, and from this opening;, in the breeding season, there
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is extruded a sort of bag, v.-liieh contains testes, a /icnis,

and several lilllo homy substances, about half an inch

long, and pointod at one end. These have been com-

pared to darts, and, according to Dr Shaw, are lite-

rally shot by the animals at each other, previous to co-

pulation. Besides these bags of darts, which may
be called the nralc organs, each animal has an ovary,

situated at the dorsal part of the body, between the

lobes of the liver and the intestinal canal, and composed
of numerous granular bodies, each of which contains an

ess-

Sect. II. Of the Male Organs of Rcliroduction.

The only organs that arc universally found in the

males of those animals that have a distinction of sex,

are the testes. The seminal vesicles are wanting in

most of the inferior classes, and sometimes even in Mam-
MAH.\; the prostate gland is not found, even in all

those animals that have a urinary bladder, but the pe-

nis is pretty generally found, especially in the first five

classes.

In many of the Mammalia, the testes are situated

v.ithout the cavity of the abdomen, within a scrotum.

This bag does not exist, however, in those animals that

live much below ground, as in the mole, the slircro; nor

is it found \n\.\-\c liachydermata, the civet, the camf/, the

otter, the hedgehog, and several of the rodentia; in all of

which the testes are concealed between the skin and

muscles, near the sacro-sternal part of the abdomen.

In some species, as the ele/i/iant,{he ornithorynchus pa-

radoxus, the hiirax, seals and walruses, the testes con-

stantly remain within the abdomen. Several animals

have the power of withdrawmg the glands from the ab-

domen, and retracting them into that cavity, according

to circumstances. This is the case with the hamster

[mus cricetus,) and the Canadian musk-rat, (musi zibe-

thicus.) In all other animals, the testes are concealed

within the abdomen. In Birds, they lie near the kid-

neys, and their excretory ducts terminate near the rec-

tum, in a dilated part, which was considered by De Graaf

as the penis of these animals. See Tract de Mul. Or-

gan, p. 216. The testes have a similar situation in Rep-
tiles and Serpents. In the bony Fishes, the soft roe

constitutes the secreting organ, and will be noticed pre-

sently.

In respect of structure there is little variety in the tes-

tes of the Majimalia, but in several of these animals

there is a body composed of condensed cellulai- substance,

lying near the efiididyyiiis, in the direction of the axis of

the testes, and called corpus highmorii. This is consider-

ed by Cuvier as formed by the union of those membran-
ous sc/i^n that divide the bundles of seminiferous tubes

from each other. This part is most remarkable in the

dog, the horse, and the ra?n. In some of the Mammalia,
the fas deferens is of very large diameter. In the horse,

in particular, its cavity is almost an inch wide, where the

duct passes near the bladder, and the cavity of this en-

larged part is cellular.

The structure of these glands varies much in the dif-

ferent orders of Fishes. In the hony fishes they form

what is called the soft roe. This consists of two long flat

bodies, of a white colour, and having their peripheral sur-

face irregularly tuberculated. They are situated at the

sides of the intestines, and the portion on the left side sur-

ruonds the rectum. Throug^h the middle of each there

passes an excretory duct, which terminates on the dor.-

sal side of the rectum, in a cavity that is considered as

the seminal vesicle.

In the cartilaginous fishes, the senunal glands are more
like the testes of the warm blooded animals, consisting

partly of numerous glandular and granular bodies, and
partly of a soft puipy substance, like that which forms
the soft roc in the preceding division.

In some of the Mollusc a, as in the cuttle fsh, {sepia

loligo) the male organs of reproduction are very conspi-

cuous. The seminal glands consist of bodies resem-
bling the soft roe of bony fishes, but contain within them
several smaller receptacles of a tubular form. Tliese
are placed in bundles towards the common excretory
duct, and are contained in a thick fluid. The lubes are

expelled by the animal in an entire state, and after ex-

pulsion, a spiral vessel which each contained as in a

sheath, bursts from one of their extremities, and emits
the seminal flirid by which the spawn of the female is

impregnated.

In some of the Insect tribes, especially some species

of locust, (as the gryl/us X'crrucivorous), and the 7>ioth of

the sdk worm (pombyx mort), the testes are remarkable
for their size, and the convolutions of their vessels. In

the latter the excretory ducts are very long.

Seminal vesicles are found in most of the Mammalia,
but they arc absent in the dog and cat tribes, bears,

opossums, the sea-otter, seals, and the ornithorynchus.

They are also not found in the ruminantia. They are

very large in the hedge-hog, and in some of the simix,

especially in the rutting season. In the guinea-fiig they

form long cylindrical uniform cavities, filled with a curdy

matter. They are very large, and of a lobulated struc-

ture in the bjar. In the horse they form two simple

meml)ranous bags, opening near the vasa d(fcrentia by

separate orifices.

There are no seminal vesicles in the Cet.^cea, in

Birds, or in most Reptiles. They are, however, found

in Fkogs ; they are wanting in Serpents ; but organs

that resemble seminal vesicles, are found in Fishes, and
in some Insects.

The. prostate gland is confined to Mammalia and Ce-
1 acea, and even in these it is not constantly found. In

particular, it is wanting in most of the rodintia, in the

hedge-hog, and in the mole. Its structure in M.\mmalia
resembles that of the same organ in man, but is general-

ly divided into a greater number of lobes.

The penisis found in all the Mammalia and Cetacea,
in some Birds, in Reptiles, and Serpents, but not

in any of the lower classes, if we except the siU- worm,

in the moth of which Blumenbach notices a very consi-

derable penis with a hook-shaped glans.

Among the Mammalia few genera have the penis

loose and pendulous. This is the case with the (juudru-

mana and in bats. In most of the other tribes it is con-

tained within a sheath, formed by a doubling of the

integuments in the sacral part of the abdomen. Its

situation varies in different species. In most, the glans

is situated atlantad, but in a few instances, as the hare,

the rat, dormouse, and opossum, the penis runs directly

sacrad, and its distal extremity comes out near the arius.

In several of the Mammalia, the penis is furnished

with a peculiar bone, generally of a cyUndrical form,

and sometimes grooved. This is found in several of the

ape tribe, in most bats, in the dog, the bear, the badger,

the -weasel, seals, walruses, the hamster, and some
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ethers of the rat tribe. Some have the gtans covered

with reversed /;a/!!//<f, as the cat tribe, liolh these

fia/iilis, and the bone above nientiontU, have llic cH'cct

of protracting tlie union of the anunals Umiug coition.

Few Birds have the /lenis, but instead oi that organ,

most of them have two small Jki/iiHx within the cluaca,

and in these the excretory ducts terminate.

In some of the Reptiles, particularly the testudo

graca, there is a very large /if «<«, whicli, m its ordinary

state, is retracted within the cloaca, and is furnished

with a groove instead ot the usual urethra. Some rep-

tiles, especially lizards, have two fie/ies, and this organ

is often double in Serpents, each portion termmaiingin

a cleft point, covered with sharp /iuy»/Ac.

Sect. III. 0/ the Female Organs of Reproduction.

The most essential and general female organs, are the

ovaries, which are found in the females of all animals

that possess testes in the males, though differing exceed-
ingly in form, structure and situation. Properly speak-

ing, no animals except Mammalia and Cetacea have
a uterus, but the place of that organ is supplied by an

analogous cavity in Bird;, Reptiles, Serpents, and
Fishes. Few of these animals, except the Mammalia
ana Cetacea, can be said to have external organs of

copulaiion.

The vagina in Mammalia differs from that of the

human female, chiefly in its direction, and the structure

of its central surface. It does not, as in women, form
an angle with the uterus, but lies in the same axis with
the neck of that organ. The mucous membrane that

forms its central surface is only folded longitudinally,

and hus none of those transverse folds that are so re-

markable in tiie human vagina, except in some of the
SimiiX.

All the Mammalia, except the ornithorynchus, have a

clitoris, which in its structure nearly resembles the male
penis of the same species. This organ is peculiarly

large in simi<e and the macaucos, the carnivorous animals,

and several of the rodentia. Cuvier describes this organ
as situated differently from the same part in woman,
though with respect to the general structure, its situa-

tion appears to be much the same in all cases, namely,
at the sterno-atlantal part of the vagina.

The vagina, clitoris, and the external organs of the

Cetacea, nearly resemble those of the Mammalia.
In Birds we can scarcely describe the transverse slit

mentioned in chapter III. as an external organ of gene-
ration, though it answers a similar purpose as leading

to the vagina or oviduct. According to Blumenbach,
the vagvia in birds is a cavity about lA inch long, very
extensible, and following a tortuous .direction. It is

properly the external opening to the oviduct, and is

furnished at its extremity with a sort of sphincter, by
which it is completely closed, except when an egg is

passing.

In some Reptiles, especially the tortoise, there is a

very obvious clitoris. In general the organs of this

class nearly resemble those of birds.

In female Serpents there are two external openings

for receiving the double organs of the male.

The most important varieties in the female organs,

are those of the uterus with its appendages, and of the

analogous parts in the inferior classes.

The form of the uterus in the Mammalia differs con-

siderably in the various orders and tribes. In some there
Vol. II. Part I.

is a simple uterus, without horns, as in woman, generally
of a pyramidal or oval figure, as in the ape tribe and
some lemurs. Others have a simple uterus with horns
that are straight or slightly convoluted, as in the dog
tribe, in bats, in the sea otter, the scat, the mare, the
/icdge-hog, and the bisulca. In these last the horns are
much more toriuous than in the other instances, espe-
cially towards their distal extremities. A third division

have a double uterus, with the appearance of two horns
opening separately into the vagina. This is the case in

the /lare and the rabbit In a fourth division the uterus
is double through its whole extent, and has remarkable
lateral convolutions, as in the opuesum ^x\A kangaroo.
The intimate structure of the uterus in most Mam-

malia is very different from that of the human uterus.

Its sides are comparatively thin, so that the cavity has
very much the resemblance of an intestine, with a true

muscular coat.

In these animals that have a simple uterus, witliout

horns, there are distinct Fallopian tubes ; but in the

other Mammalia these are properly only a continuation

of the horns.

Besides the proper uterus, there is, in some of the

Mammalia, another cavity, formed by a fold in the in-

teguments of the belly, and provided with an external

opening. This is called the pouch, and is seen chiefly

in the kangaroos, and in some of the opossums. Into

this pouch the young are received from the uterus in a

very imperfect state, and here they are nourished by the

paps of the mother, which are situated within the pouch,

till they are completely formed. The external opening of

the pouch is muscular, and susceptible of being closed

or opened at the pleasure of the animal. According to

Mr Home, there is no immediate communication be-

tween this cavity and the uterus.

The ovaries in Mammalia differ little in their general

appearance and internal structure from those of the hu-
man subject. They are commonly of an oval form, and
contain vesicles or ovula, the number of which is sup-
posed to correspond with that of the young which these

animals are intended to produce. In most cases their

peripheral surface is smooth and uniform, but sometimes,
as in the hedge-hog, it is tuberculated, so as to resemble
a bunch of grapes. In the sow, the ovaries project exter-

nally.

The litems of the Cetacea nearly resembles that of

the bisulca, and has two convoluted horns. The structure

of their ovaries does not materially differ from that

which we have described.

In describing the analogous organs of Birds, it will

be best to begin wiUi the ovary, which in these animals
is single. It is situated near the liver, and, in a laying

hen, consists of a great number of yellow spherical bo-

dies, each contained within its own membrane or calyx.

These are the future yolks of the eggs, and are of very

different sizes, the largest always occupying the circum-
ference of the bunch. With the ovary or egg-bag is con-

nected a membranous expansion that receives the yolk

as it is extruded from the calyx, and from this membran-
ous expansion arises a long, convoluted membranous
tube, which is the oviduct, and is susceptible of conside-

rable dilatation. Within this tube the yolk remains till it

has received its white and its shell, and it then passes

into an expanded portion of the same tube, which Blu-
menbach calls the uttrus, and is expelled through the
vagina of t)ie same author. That part of the membran-
ous expansion which joins the commencement of the
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eviduct, is bhaped like u funnel, and is thence called

Infutidibuluiii.

In most Reptiles the oviducts are double, either

through their whole extent, or from the ovaries to with-

in a little distance from the cloaca. In general, that

part of these canals which is next the cloaca is tliiciier

and more fleshy than the rest of the cavity. Among
this class, there is one species of toad, the rana, fti/ia,

or Surinam toad, the female of which has on its back a

considerable number of cells, formed at the breeding

season by the integuments of that part. Into these cells

the impregnated ova are inserted by the male, and here

they are cherished till sufficiently formed for extrusion

to the open air.

The oviducts of Serpents are long and convoluted,

and their ovaries are composed of numerous yellow ve-

sicles arranged so as to resemble rows of beads.

The female organs are different in the cartilaginous

and bony Fishes. In the former there are two ovaries

very similar to those of birds, and like them containing

a number of yolks, which in these fishes are very large.

An oviduct proceeds from each ovary, but they soon

unite in the infundibulum, and form a common cavity

which opens into a cloaca. As in birds the yolk in pass-

ing through the oviduct acquires its albumen and its

peripheral covering. This latter is not calcareous as in

birds, but is a horny substance of an oblong quadrangu-
lar form. The horny eggs of these fishes are sometimes
called sea mice.

In the bony fishes, as in the carji, there are two long
bodies resembling a soft roe of the male fish, except
that they are of a firmer consistence, and are filled with

a prodigious number of spherical ovula. They are situa-

ted at the sides of the intestinal canal, and near the

liver and swimming bladder, and extend as far as the

anus. The ovula composing these lia7-d i-oes, as they are

commonly called, are so numerous, that nearly 350,000

have been counted in a car/i 18 inches long, and in a

sturgeon weighing 160 pounds there were discovered

nearly 1,500,000. They are enveloped in a delicate mem-
brane which forms the peripheral coat of the ovary, and
joining that of the opposite ovary near its sacral extre-

mity, forms with it a common tube that opens behind the

ajius.

In the female cuttle fish there are two ovaries, con-

taining ova of various sizes, and communicating by a

common tube leading to the anus. The ova, when dis-

charged, are found connected, by a tenacious ductile

substance, into a bunch, which so exactly resembles a

bunch of grapes, that this assemblage of eggs, which
is sometimes found by fishermen, is commonly called

sea t^rafies.

The ovaries of female Insects are often very large in

proportion to the body of the animal, and in some spe-

cies these parts increase at the laying season to such a

degree, as to render the animal's abdomen many times

larger than hi the unimpregnated state. This is parti-

cularly the case with the female of the iv/iite ant. In

some insects, as the gn/llus verrucivorus, the ox'rt are

disposed in bundles, and the two ovaries are connected

at their sacral extremities, and open between two sheaths

of a passage through which they are discharged from

the body. In others, as the sUk worm, the ovary resem-
bles four rows of pearls, each row containing about sixty
ova, which pass through a short duct, and are extruded
from the sacral extremity of the abdomen.
The female genital organs in the proper Worms are

very various. In the ascarides there is an opening near
the middle of the body leading to a short canal, which
divides into two tubes. These tubes arc gradually con-
tracted into two slender thread-like oviducts, very long
and convoluted.

The manmite, paps, or teats, are confined to the fe-

males of the viviparous quadrupeds, seats, walruses, and
Cetacea, all of which, from this circumstance, have,

by naturalists, been arranged under the class of Mam-
malia or mammiferous animals. To the universality of

mamms in the viviparous quadrupeds, there is, however,
a singular exception in the duck-billed animal {nrnitho-

rynchus paradoxus) and porcujiine ant-eater, [inyrmeco-

phaga aeuleata of Shaw, and ornithorynchus liistrix of

Home,) neither of which appears to have teats.

The mamma: of the mammalia differ from those of the

human subject chiefly hi the want of that fat which is so

remarkable in the latter, and in the structure of the nip-

ple, which, instead of being perforated by numerous
openings, as in woman, consists merely of a hollow tube
with an orifice or two, communicating with two large

reservoirs, in which the lactiferous tubes terminate.

The form, situation, and number of the teats are very
various. Sometimes there are two breasts very similar

to those of woman, except in their want of fat, situated

over the pectoral muscles, as in most of the quadrumana,
and in bats. In some species, as the elepharit, there

are two teats between the fore legs, but in most of the

Mammalia they are arranged in two rows along the

belly. In the biszilca, hov. ever, there is a large dug or
udder with several teats hanging between the hind legs;

and in those curious animals, the kangaroos and oppos-

sums, the teats are contained within the abdominal
pouch.

It has been laid down as a general rule, that the fe-

males of these animals have twice as many teats as the

number of young which they are to produce ; but to this

rule there are numerous exceptions. Thus, in the Gui-
nea pig, which not unfrequently produces twelve young,
there are only ten teats ; and in the common rat, which
produces from twelve to eighteen, there are never more
than twelve teats; while in the hare, that seldom pro-

duces more than three or four young, there are ten

teats.

For a fuller account of the comparative anatomy of

the organs of reproduction, see Cuvier's Lemons, torn, v

;

Blumenbach's Comparative jinatomy, chap, xxiii, xxiv,

XXV, xxvi, and xxvii. De Graaf's Tractatus de Organis
Generationi Inscniientibus ; Monro's thesis De Testi-

bus in Variis Animatibus ; Tannenberg's Spicilegium

Observationum. Circa Partes Genitales Masculas .Avium ;

Monro's Physiology of Fishes ; Cavolini's work on the

generative process in fishes and crabs ; Hunter's Ob-
servations on certain Parts of the Animal Economy

;

Baillie's Morbid Anatomy ; Memoirs of the London
Medical Society, vol. v. and several papers by Tyson and
Home in the PhilosopKical Transactions, if)
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writers on, 2.

morbid, writers on, 829.

Antiients, opinions of the, with regard to
animal action, 721.

notion of the, with regard to
temperaments, 723.

Animals, division of, accordijig to their
structure, 2.

vertebral, 3.

invertebval, ib.

Aponeurosis, 742.

Aristotle well acquainted with the ani-

mal structure, 720.

his opinions respecting the ani-

mal economy, ib.

Arrangement, anatomical, remarks on,
827.

Arteries, 790.

table of. 793.

external, popular view of, 793.
division of, in certain animals,

17

Articulated members, differences of, in
the inferior animals, 8,

Aniculatimis, 714.
table of, 73S.

Asellius discovers the Jacteals, 725.
Assimilation, process of, 716.

Barclay's anatomical nomenclature ex-
plained, 730,

Bartholine discovers the lymphatic ves-
sels, 725.

Bile, 717,723.
Birds, anatomy of. 5, 8. &c.

comparative arrangements of, 5.

Bladder, urinar)', 817.

Blood, nature of, 715,798.
circulation of, 716.
pulmonic and systematic, 799.

Blumenbaeh's arrangement of mamma*
lia, 4.

of birds, 5.

Bones of. in man, 714, 732.
processes and epiphyses of, 732.
structure of, ib.

component parts of, 733.
of the head, 733,734.
of the trunk, 733,735.
of the extremities, 733, 736.
table of, 734.
of the inferior animals, 8.

BorreUi accounts for muscular motion
on mechanical principles.
727.

Boyle and his contemporaries retrieve
the credit of chemistry, 728.

Cesalpinus discovers a communication
betuecR the arteries and
veins, 724,

Capillary vessels, 792.

Cartilage, 714, 733.

Caruncle lachrymal. 775.

Cellular membrane in man, 732.

membrane in iutlrior animals,
23.

Cerebolltjiii, 761.

Cerebi'um, 760.

Cetacea, anatomy of, 8, et seq.

Cheeks, 779.

Chemistry explains the functions of di-

gi^stion and respiration, 728.

not generally applicable to phy-
siology, 729

Chemists attempt to explain the animal
functions, 727.

Chest, 803.

Chyle, 717, 802.

Chylification, oi-gans of in man, 793,

orgms of, in the interior ani*

niah, 14.

Circulation, organs of in man, 788.

organs of, in interior animals,
16,

Colon, 781.

^iilvc of the, 786.
Columbus traces the blood through the

lungs, 724.
Crustacea, anatomy ot, 6, 8, 8cc.

Cuticle in man, 819,

in the interior animals, 22.

Cuvier's arrangement of manmiaha, 4,

airangement of birds, 5.

arrangement of insects, 7.

ari-augement of moUusca, ib.

Deglutition, organs of, in man, 782.

org^ins of, in the interior ani-

mals. 14,

Demoeritus, a practical anatomist, 718,

Dentition, 781.
Diaphragm, 804.

Digestion, organs of^ in man, 778.

organs of, in the inferior ani-

mals, 12.

Dumas's arrangement of the muscles
into regions, 742,

DumeriPs arrangement of reptiles, 6.

arrangement of Crustacea, 6.

Duodenum, 784.

Dura mater, 760.

Ear, extei-nal, 770.

internal, 771,

bones of the. ib,

varieties of, 772.

in the inferior animals. 10,

Egyptians little acquainted with ana-
tomy, 718.

Encephalon in man. 760.

in the inlerior animals, 9,

base of the, 761.

Epidermis, see Cuticle,

Epiglottis, 782,806.
Erasistratus, anatomical knowledge of,

721.
Eustachius fii-st employed the microscope

in anatomical investigatiou,
726.

Exhalants, 792,
Eye, membranes of the, 773.

humours of the, 774,
developement of the, 775.

^•arieties of the, ib,

in the inferior animals, 11.

Eye-lids, 774.

Fabricius discovers the valves of the
veins, 724.

Facial line and angle, how estimated,
739.

Fallopian tubes, S26.

Fascia, 741.

Feathers, 22.

Feeluig, organs of, in man, 7(57.

Feeling, organs of, in the inferior ani-

mals, 9.

Fishes, anatomy of, 6. 8, 8cc.

Food, prog-res§ of, thruugh the alimen-
tary canal, 786.

Foot of moliusca, 8,

G

Galen, an admirable anatomist, 722.

proves that the arteries contain
blood, ib

modifies Plato's noiion of the
anima, ib.

Gall's craniognoinic system, 767.

Gall-bladder. 814.

Ganglions of the nervous system, 766.

Gastric juice, 784.

Grand lachrvmal, 775.

Glands, scci-eting. nature of, 716, 811.

Gullet, see Oesopliagus.

H

Hair, in man, 820,

in the inferior animals, 22.

Haney disco\ers tlie circulation of tlie

blood, 724.

meets with great opposition, ib.

Hearing, organs of, in man. 770.

organs of, in inferior animals,

10.

Heart in man, 788.

in the inferior animals, 16.

structure of in the ftetus, 790«

motion of, ib.

Hermaphrodites among the inferior ani-

mals. 23.

Herophilus riirecte<l his attention chiefly

to the nervous system. 721.

Hippocrates possessed considerable ana-

tomical knowledge, 719.

Homer displays much anatomical infor-

mation, 718,

Honisand hoofs ofanimah, 21.

Human body, general description of, 714.

Jaws, differences of, in the inferior aui-

nials, 12,

Insects, anatomy of, 6 8, &c.
Integuination, organs of, 819.

Integuments in man, 717. 819.

in the inferior animals, 21.

Intestines in man, 784.
small, ib.

large, ib.

structure of, 785.

peristaltic motion of 786.

m the inferior animals, 15-

Kidneys, 816,

Knee joint described, 741i

Lacteals, first discovered by Asellius, 725.

and lymphatics described, 800.

LarjTix, in man. 806,

in manrmalia and birds, 19,

Leonai-do da Vinci, improves anatomy,
by the introduction of draw-
ings aiul figures, 726.

Ligaments, 715, 738.

I-innfeus's zoological an•ang^emcnts de-
fective in anatomical accura-

cy, 2.

arrangement'ofmammalia, 4,

arrangement of birds, 5.

arrangement uf injects, how
different from tliat of Cuvier,
7.

Lips, 779,

Liver, in man, 813.

in the inferior animals, 19.

Lungs, in man, 803.

in the inferior animals, 19.

Lycus, a writer ou myology, 722.

Lymph, 802.

Lymphatic vessels, 716. 801.

supposed to convey the devious
fluids baikto the heart, 725.

Lymphatic glands, &01.

D 2

M
Mamma? in women. 827.

in manunalia, 26.
Mammalia, anatomy of, 3, 8, &c.
Marinus first sugg.'sted the real use 01

gland;., 722,
Marrow, 733.

Mastication, organs of, in man, 778,
in the innrior anunals, 12,

Mathematics applied to medicine, in con-
sequence of Burelli's work ou
muscular motio)!, 727.

at length nearly excluded from
physiology, ib.

Medulla oblongata, 761.
Merubrane piiuitarj-, 770.
Membranes, 715.
Mesenleiy, 8l9.
MiliaiT glands, 763.
Milk, human, 827.
Mullusca, anatomy of, 7, 8, &C,
Mmbid appearaiices of the organs of

motion, 758,
of the nervous system, 767.
of the tongue, 769.-
of the oi"gaiis of smelling, 770.
of the organs of hearing, 772.
of the eye, 775.

of the teeth and gums, 782,
of the gullet, 78.>.

of the stomach and bowels, 786,
of the circulating system, 799.
of the absorbent system, 802.
of the respiraioi*y organs, 80S.

of the secreting membranes, SI 1.

of the biliaiy system, 815,
of the sfileen, 816.
of the urinaiy organs, 818.
of the integuments, 821.
of the male organs ot reproduc-

tion, 825.
of the female organs, 826,

Motion, organs of, in man, 732.
in the inferior animals, 7.

Mouth, 773.

mucous membrane of the, 750.
Mucous membranes, 811,
Muscles, 715, 741.

how denominated, 742.
appearance ot', in action, ib,

tables of, 743 and 754.

epicranial, 743,
of the eyes and eye-lids, ib.

of the nose, ib.

of the lips, ib.

of the lower or basilar jaw, T44.
of thrt tongue and iauccs, ib,

of theMiuynx, 745.

aitactred chiefly to the head and
neck ib.

belonging to the neckand trunk,
but not attachtd to the head
or extremities. 746,

of the atlantal extremities, ~4P
of the sacral cxtreinitit-s, 751.
compound actions of the, 754,
movuig the head, ib.

moving the neck, 755.
moving the trunk, ib.

moving the scspula, ib,

moving the humerus, ib,

moving the fore arm. 7,^o.

moving the carpus, ib.

moving the thumb, ib.

moving the fingers, ib.

moving the (high. 757,
moving the leg, ib.

moving the tarsus, ib,

movin^the toes, ib.

of the inferior animals, S.

N

Kails, 820.

Nerves, 715. 762.
table of. 762.
cranial, ib.

vertebral. 764.

general remarks on. 767.
Nervous system, in man. 7*jO.

in inferior animals, 9.

Nomenclature, anatomical defects df
730.

ifni»rovf'd. by Dumas, ib,

by Dr Bucclaj, ib.

i
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Nosei, 709.

Varietici of, 770.

Oesophagus, in man, 782.

ID the intVrior auimals, 14.

Omentum, 786.

Ojsification« progress of, 733.

Uraiies, in woman, 826.

in the interior animals, 25.

Palate, 76t>.

soft, or hangijig, 779.

Pancreas, in man, S13.

in the inferior animals, 19.

Pancreatic juice, 717, 813.

Pannicle, Hirihy, 23.

PflpiilK of the skin, 768.

Paracelsus, arro^uce and absuixlity of,

7i7.
brings diemicol studies into re*

putc, 723.

Pecquet traces the lacteals to the heart,
725.

PeU"is, 822,
Peuis, in man, 823.

in the inferior auioials, 24.

Pericardium, 790.

Perichondrium, 733.
Pericranium, ib.

Periosteum, ib.

Peritoneum, 816.

Perspiration, matter of, 811.

Pharynx, 782.
Physiology, utility of comparative ana-

tomy, in iliustrating, 1.

Pia mater, 760.

Plates, explanation of, 787,799,803,758,
776.

Plato^s ideas respecting the animal eco-
nomy, 719.

Pleura, 805.

Pouch, cheek, in what animals found, 13.
abdominal, in what animals

found, 25.

Prostate gland, in man, 823.

in the inferior animals, 24.

Pylorus, 783.

H

Rectum, 785.
Ueiial glands, 817,

Reproduction, organs of, male, 822.

organs of, male, in the inferior

animals, 24.

organs of, female, in women,
825.

in the inferior animals, 25, Eic.

Reptiles, anatomy of, 6, 8. See.

Respiration organs of, in man, 603,

in the infL-rior animals, 18.

muscles uf, 805.

Rete mucosum. in man, 821.

in the inferior animals. 22.

Rudbcck discovers the lymphatic vessels,

725.

Rufus Ephesms well skilled in the ana*
toniy of the ancients, 722.

Saliva, 813.

Salivary glands in man, 779, 812.

in the inferior animals, 19,

Secretions, animal, peculiar, 21,

Secretox'y organs, remarks on, 808,
table of. 809.

in the inferior animals, 19.

Seminal resides, in man, 823.

in the interior animals, 24,

Sensation, organs of, 759.

in the inferior animals, 9.

Senses, organs of the, in man, 767,
in the inferior animals, 9.

Sensorium commune, 761.

Serous membranes, 811.

Serpents, anatomy of, 6, 8, Sec.

Shoulder joint described, 740.

Sight, organs of, in man, 772.

in the inferior animals, 11.

Skeleton, human, analysis of, 733.

of the f(Ptus, and ot^ old people,^

how different from that of
middle age, 734.

male and female, differences be-

tween, ib.

Skin, in man, 767, 811.
in the inferior animals, 22.

SKull, GomposiUoa and differeuces of,

739.

Socrates, the first philoiopher who appli-
ed anatomy to natural reli-

gion, 719.

Spinal marrow, 761.

Spleen, in man, 815.
in the inferior animals, 20,

Stomach, in man, 783.

in the inferior animals, 14,

Suture, various species of 738,
Swimming bladder of fishes, 9.

Sylvius appears to have first employed
nijection in anatomical de*
nionstration, 726.

SjTiovia. 739.

Synovial membranes, 739, 740, 741.

Tasting, organs of, in man, 76B.
in the inferior animals, 10.

Tears, 775.

Teats, in mammalia, number of, not al-

ways regulated by the number
of young, 26.

Teeth, in man. 780,
ontJie influence of. on the form

of Lhe mouth, 781,
in the inferior animals, 12.

Tendons, 742.

Testes, in man, 822.

passage of, into the scrotiun,
824.

in Lhe inferior animals, 24.
Thorax, 803.

Thymus gland, 806.

Thyroid gland, 804.

Tongue, in man, 768.

in the inferior animals, 13.

Tonsils, 779.

Trachea, 804.

Tympanum, membrane oflhe, 771,
cavity of the, ib.

U

Urethra, male, 824.

female, 825.

Urinary organs, in man, 816.

Urinary organs in the inferior aoimals
20.

Urine, 818.
Uterus, in woman, ^5.

in the inferior animals, 25.
U^-ula, 779.

Vagina, in woman, 825.
in the inferior animals, 25.

Veins, 716, 791.
Velum pendulum palati, 779.
Ve^alius first questions the authority of

Galen. 723.
publishes a new system of ana-
tomy, 724.

Voice, organs of, in man, 806.
in the inferior animals, 10.
muscles of^ 807.

Vf

VTings of birds and insects, 8.

Works on the organs of motion, 758,
on the iit-ivous system, 767.
on the tongue, 769.
on tlie nose, 770.

on the ear, 772.
on the eye, 776.
on the teeth, 782.
on the organs of deglutition, ibi

on Uw anatomy of the stomaob
and intesiines 787.

on the sanguiferous system, 799.
on the absorbent system, 802.

on thi' respiratory organs, 806>
on the secreting oi*gans, 818,
on the integuments, 821.
on the organs of reproduction,

827.

on human anatomy in general.
828.

on comparative anatomy, 8.
Worms, anatomy of, 7, 8, &c.

Zoology intimately connected witlt Cora*
parative anatomy, 2.

Zoophytes, anatomy of, 7, 8, &c. (/4

ANALCIME, the name given by Hauy, to the cubi-

cal zeolite of former mineralogists. Werner has ad-
mitted it as a distinct species, under the name of Cubi-
ZITE, (w)
ANAXAGORAS, an ancient and very eminent phi-

losopher of Greece, belonging to the original Ionic

school founded by Thales. He was a native of Clazo-
mene, in Ionia, and born in the first year of the 70th
Olympiad, about 500 years before Christ. So great was
his love of philosophy, that although of a respectable

rank and considerable fortune in his native city, yet he
relinquished both, in order, that, in the language of

Cicero, he might " dedicate himself entirely to the di-

vine pleasures of learning and inquiry:" and he devoted
himself to the pursuits of science with such assiduity

and success, that he obtained from his contemporaries,

the honourable appellation of intellect or mincl. Relin-

quishing his worldly possessions to be enjoyed by his

friends, he repaired to Athens, celebrated even at that

early period as the great emporium of eloquence and
literature, and applied assiduously to the study of Ho-
mer, whom he admired as the first of preceptors, not

only in the art of writing, but in morality. From Athens
he removed to Miletus, to enjoy the instructions of the

Ionic philosopher Anaximenes; but returned to Athens
at the age of twenty, where, according to Laertius, he
remained thirty years, occupied in studying and teach-

ing philosophy. Among his pupils were reckoned some
of the most eminent characters of the Athenian repub-

lic, such as the great Pericles, and Euripides the trage-

dian, to whom some have added, but rather inconsis-

tently with chronological dates, Socrates and Themis-
tocles.

His great celebrity, and the authority which he pro-

bably enjoyed in the commonwealth, by means of his

influence with Pericles, excited the jealousy and perse-

cution of certain restless spirits. He was accused of

impiety, and of endeavouring to subvert the established

religion of the state. Cleo, one of his persecutors, sup-

ported this accusation, by shewing that Anaxagoras had
taught that the sun was an inanimate fiery substance, or

burning mass of stone, and not the divine Apollo, to

whom the people were bound to pay worship. He was
also accused of having laughed at the priests, for pre-

dicting a public calamity from the unusual appearance
of a ram with a single horn ; and of having even killed

and dissected this portentous animal, in order to prove
that the singularity was a necessary consequence of its

orij;inal structure. By the imputation of such crimes

the popular rage was excited against Anaxagoras. He
was thrown into prison, and condemned to death ; and
the great influence of Pericles was able to obtain no
other favour for him than a change of his sentence into

the milder punishment of fine and banishment. When
he was told of his being condemned to die, he replied

with the calmness of a true philosopher, "Nature long

ago pronounced the same sentence against me:'* and
when a friend had intimated to him the milder punish-
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ment that had been substituted, and was expressing re-

gret on account of his departure from Athens, Anaxa-

goras replied, wiih a mixture of fortitude and pride,

" It is not I who have lost the Athenians, but the Athe-

nians who have lost me."
After his banishment, this philosopher passed the re-

mainder of liis time at Lampsacus, occupied in the in-

struction of youth, and greatly respected and esteemed

by the inhabitants of that city. The infirmities of na-

ture terminated his life in the year 428 before Christ.

Being asked by his friends, a little before his death,

whether they should carry his bones to his native city,

he answered, " It is unnecessary ; the path to the re-

gions below is every where alike open." The magis-

trates of Lampsacus, having, at the same period, sent a

message requesting to be informed ia what manner
they might lionour his memory after his decease, he

pleasantly replied, " By ordaining that the day of my
death be annually kept as a holiday in all the schools of

Lampsacus." His request was complied with; and the

festival, which was called Anaxagoria, continued in

Lampsacus to the time of Laertius. The inhabitants

of that city farther expressed their veneration for his

memory, by honouring him with a tomb and epitaph,

and by erecting two altars in his name, one dedicated

to Truth, and the other to Mind.
The accounts which have descended to us of the

philosophical tenets of Anaxagoras, though somewhat
contradictory, serve to prove that he was one of the

most skilful philosophers of his age. He taught that

material substances are formed of very minute primary
particles of different forms and qualities ; and that the

peculiar nature and properties of each body depend
upon the qualities of that class of particles of which it

is chiefly composed. The particles of which a bone is

composed, he called bony particles; those which pro-

duce gold, he called golden particles : and so in other
instances. The aggregate bodies he supposed to as-

sume the character of the elementary particles of which
they were constituted, and to which he gave the name
q{ o/M>io/iC£i>£ia.,. This theory, it must be acknowledged,
is not very profound, as it makes no provision for the
transmutation of matter into a variety of new forms,
and leaves unexplained the production or dissolution of
bodies, as well as the original formation of the consti-

tuent particles of which the larger masses are made up.
It is however exhibited by Lucretius in very pleasing
numbers, lib. 1. v. 833, &e.

Principlum rerum quam dicit homjeomcriam :

Ossa videlicet e pauxiUis atque mijiutis

Ossibus : sic et de pauxillis atque minutis
Visceribvis viscus gigni, sanguenque creari.

Sanguinis inter se multis coeuntibus guttis
;

Ex aurique putat micis consistere posse
Aui'um, et de terris terram concrescere parvis,

Ignibus ex ignem, humorem ex humoribus essei

Catera consimili fingit ratione, putatque.

This theory has an evident analogy to the doctrine of

a fortuitous concourse of atoms, borrowed from the

Phoenician school, and afterwards matured in Greece
into a regular system by Leucippus, Democritus and
Epicurus. It seems to have been on account of this ana-

logy, that Anaxagoras has, by some authorities, been
reckoned among the philosophers who propagated athe-

istical tenets ; because the advocates for the atomical
system denied the influence of a superintending mind
in the production of the phenomena ol the universe.

Plato and Aristotle have given a very different charac-
ter of Anaxagoras, to whom they ascribe the honour of

being the first philosopher who laught the existence of

a disposing mind, the cause ot all things ; whicn, while

every thing else was compounded, was itself pure and
unmixed. (Phoed. and Arist. Metaph. 1. 1. c. 3.) Cicero,

Plutarch, and Diogenes Laertius, all bear testimony to

the same honourable distinction of Anaxagoras, and
represent him as the first among the ancients wlio con-

ceived mind to be detached from matter, and as acting

upon it with intelligence and design in the formation of

the universe.

Some of the opinions which Anaxagoras entertainetl

respecting the causes of certain remarkable natural phe-
nomena, prove him to have been an attentive and judi-

cious observer of the appearances of nature. He taught
that wind was produced by the rarefaction of the air;

that the rainbow is the effect of the reflection of the

solar rays from a dense cloud placed opposite to it like

a mirror ; that the moon is an opaque body enlightened
by the sun, and an habitable region, divided into hills,

valleys, and waters; that the comets are wandering
stars; and that the fixed stars are situated in a region
exterior to those of the sun and moon. Along with this,

however, such opinions as the following are ascribed to

Anaxagoras, that the sun is a flat circular mass of heated
iron, somewhat bigger than the Peloponnesus ; and the

stars were originally stones, which have been whirled
from the earth by the violent circumvolution of its sur-

rounding aether. So dim were the lights which had yet

burst through the gloom of ignorance and prejudice, to

irradiate the minds even of tlie most diligent enquirers

into nature. Diog. Laert. in Anaxag. Plut. in Pericles.

Suid. Gen. Diet. Cicero, Aead. Quxst. iv. cap. 23;
Tusc. i. cap. 43. Brucher's and Enfield's Hist, of Phi-
losofihy. (/n)

ANAXARCHUS, a Grecian philosopher of the Elea-

tic sect. He was a native of Abdera, and flourished

about the UOth Olympiad, or 340 years before Christ.

The tenets of his school inculcated scepticism concern-

ing the controul of the Gods, in regulating the affairs of

the universe ; and Anaxarchus appears to have resolved

to remain undisturbed by the ordinary vicissitudes of

fortune, and to enjoy, as much as in his power, the bles-

sings that lay withhi his grasp. From his having adopt-

ed this temper of mind, and the case and tranquillity of

his life, he obtained the surname of Ek^oc/m-ovo-.o;, or the

"Fortunate." He had the honour to be admitted into the

confidence of Alexander the great, whom on some occa-

sions he treated with the freedom of a friend, but upon
others with the servility of a sycophant. It is said that

when the Macedonian hero aspired to the honours of di-

vinity, Anaxarchus seasonably checked his vain glory, by
pointing to his finger while it bled, and exclaiming,
" Behold the blood ofa mortal, not of a God !" and that,

while Alexander was indulging immoderately at a ban-

quet, the philosopher recited a verse of Euripides, in

ordei to remind him of his mortality. Biit upon the

memorable occasion of the murder of Clytus, Anaxar-
chus, instead of duly admonishing the guilty monarch, en-

deavoured to sooth his agitated mind, and relieve him
from the pangs of remorse, by saying, with the meanest
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flatter^, " kings, like the gods, could do no v/rorig."

He is s:ud, but. apparently without truth, to have expired

by the cruel dcaili of being pounded in a nioriar ; a tor-

ture inflicted upon him by Nicocreon, king ol" Cyprus,

and which lie is reported to have endured with the great-

est fortitude. Dio^. Laert. torn. i. lib. 9. Plut. in

Symp. vii. Cicero,m Tasc. ii. cap. 22. Brucher's and

Enfic.d's Hht. of thil. {m)

ANAXLMANDER, a celebrated Greek philosopher,

the disciple and friend of Thah's, and his immediate suc-

cessor in the Ionic school. He was born at Miletus, in

the 3d year of the 42d Olympiad, or in the 610th year

l)eloro Christ, and lived to the age of 64. He was the

first (jrrecian philosopher that taught in a public school,

on which account he has been reckoned by some the

founder of the Ionic sect, an honour which more properly

belongs to Tiiales, He is also reported to have been

the first that laid aside the defective method of oral tra-

dition, and commi.ted the principles of his doctrine to

writing. His works, however, if they ever existed, have
now utterly perished, and we are obliged to guess at his

opinions from the imperfect details concerning them
which are to be gathered from the writings of Laertius,

Plutarch, Pliny, and other ancient authorities.

Concerning the first principles of things, or the ori-

gin of ihe universe, Anaximander is said to have taught

that injininj, or ro a^rtifov, is the original cause of all phe-

nomena. Ail things, he said, are produced by infinity,

and terminate in it ; and the universe, though variable

in its parts, is immutable as a whole. Whetlicr Anaxi-
mander meant by infinity, the original chaos, or humid
mass, which Thales denominated rouyput, or the primi-

tive material subject, or great efficient cause of nature,

are questions which do not now admit of an easy solution.

Plutarch and Aristotle assert, that the infinity of Anaxi-
mander was matter : Hermias maintains, that Anaximan-
der supposed an eternal first mover prior to the humid
iTiass of Thales. (Irris, Gen. 1. lo.apud. Fatiam.) He is,

however, generally considered as having formed a very

imperfect and erroneous notion of the nature of the great

intellectual principles in the universe, and is by the

learned Cudworth ranked among the atheistical philoso-

phers of antitiuity.

Anaximander cultivated with considerable success the

sciences of mathematics and astronomy. He is said to

have been the first who formed an artificial globe, and
delineated the divisions of land and water upon its sur-

face. The invention of the sun-dial has also been as-

cribed to him ; but Herodotus more justly assigns it to

the Babylonians, (lib. 2. c. 32 ) By Pliny, too, he is

said to have been the first who observed the obliquity of

the ecliptic ;
(lib. 2. c. 1.) but this was certainly the dis-

covery of an earlier age. The following are some of

the physical notions imputed to Anaximander. The
stars are globular collections of fire and air, borne about
in the spheres in which they are placed, by portions of

ihc divinity with which they are animated. The sun
has the highest place in the heavens, the moon the next,

and the planets and fixed stars the lowest. The earth is

a globe, placed in the middle of the universe, and re-
mains in its place : and the sun is 23 times larger than
the earth. Diog. Laert. 1. 2. Strabo, 1. 1. Pliny, 1. 7. c.

56. Cicero, ./lead. Quxss. iv. cap. 37. Brucher's and En-
field's f&t. of Phil, (m)

ANAXlMANDRIANS,a name by which the follow-

ers of AnaxiiTiandcr are distinguished- "They are con-
sidered by soine writers as lorining the most ancieiit

sect o{ lihilosofi/ucal atheists, and allowing the existence
of nothing in nature but bodies that admit of qualities

which produce and destroy each other in endless succes-

sion. They have been denominated hy lo/iat/iei, in op^o-
sitiun to the sect oi atomints. See Anaximander. (m)
ANAXIMENES, a Greek philosopher of the Ionic

school, the disciple and friend ot Anaximander. He was
born at Mile.us about the 56th Olympiad, or 555 years

belore Christ. According to the imperfect accounts of

his doctrines of which we are possessed, he made the

first principle of all things to be air or a subtle aether,

which he represented to be infinite and immense, per-

petually active, and animated with a divine principle, so

as to be in reality God. His air or aether, therefore, cor-

responds with the moisture of Thales, and the itifinity of

Anaximander; and, like them, he confounds in one indis-

criminate chaos, tlie original material principle and intel-

lectual energy. From the air, according to Anaximenes^
proceed fire, water, and earth, by rarefaction and conden-

sation. The sun and moon, he said, were fiery bodies of

a circular form ; the stars also were masses of fire, fixed

in the firmament, like studs in a crystal plane ; and the

earth he conceived to be a plane tablet resting upon the

air. He died the same day that Sardis was taken, and
Croesus made prisoner by Cyrus. Plut- Pine. Phil. \. 1,

c. 36. jDiog. Laert. 1. 2. Ptin. ii. cap. 76. Brucher's and
Enfield's Bist. of Phil, (m)

ANAXIMENES, a Greek rhetorician and historian,

who was employed by Philip, king of Macedon, to instruct

his son Alexander in the art of rhetoric. He was born

about 580 years before Christ, and was the son of Aris-

tocles of Lampsacus, and the disciple of the celebrated

Diogenes, the Cynic, and the no less celebrated Zoilus of

Amphipolis, who railed againt Homer. Among the

other learned men who attended the Macedonian hero, in

his expedition against the Persians, was Anaximenes
the rlietorician, who is said to have saved the city of

Lampsacus, by an ingenious retort, from the vengeance

of Alexander. The inhabitants of that place, who had

espoused the cause of Darius, when they were subdued

by Alexander, entreated their countryman Anaximenes,

to intercede with his master in their favour. The king,

aware of his intention, as soon as he saw him approach,

swore that he would deny him what he was about to ask ;

"Then," said Anaximenes, "I entreat you to destroy

Lampsacus, to burn its temples, and to sell the inhabitants

for slaves." Alexander, struck with this dexterous reply,

kept his word, and saved the city. It is also related of

Anaximenes, that, to be revenged of the historian Theo-
ponipus, who had by some means incurred his displeasure,

he wrote a severe satire against the Spartans and The-
bans, addressed to the Athenians, which was so much in

the style of Thcopompus, that it was generally believed

to be the production of that historian, who consequently

incurred the odium and indignation of all the Grecian

states. Anaximenes wrote a history of the life and ac-

tions of Philip, and another of those of Alexander. He
also wrote twelve books on the early history of Greece,

beginning with the Theogony, or fabulous history, and

ending with the battle of Mantinea ; but none of his

works are extant. Said. Pausari. Eliac. Yih. 2. c. 19. Gen.

Biog. [in")

ANAZARBA, or Anzarba, now Ain-Zerbeh, a city
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«i the government of Adanain Cilicia, which tlcrivcs its

name iiom Anazarbus, a mountain in its vicinity. This

city was twice destroyed by an earthquake, and twice

repaired by the Roman emperors. When Cilicia was

divided into two provinces, in the fifth century, Anazar-

ba was made the capital of the second province, and re-

ceived the privilege of electing its own magistrates, and

framing its own laws. In the neighbourhood of this city

a battle was fought in 1130, between the Christians and

Saracens, in which the former were defeated. Anazarba

had the honour of giving birth to Dioscorides, and the

poet Oppian. E. Long. 35° 45'; N. Lat. 37' 4". See
Mem. de Literature, torn, xxx, p. 714. Univers- Hist.

vol. xvi. p. 615. (o)

ANBERTKEND, or the "cistern containing the

water of life," is a Brachminical booic, containing the

philosophy and religion of the Hindoos, (tu)

ANBURY, alarge excrescense on the roots of turnips,

which soon becomes putrid. The best remedy for this

disease is to give free admission to the air and moisture,

by frequently hoeing the ground about the plants. See
Marshal's Rural Economy of.Korfolk. (sr)

ANCESTORS, from anJccfc/o, to go before, all those

from whom a person is descended, except two immedi-
ate parents.

Veneration for ancestors is a sentiment so natural to

mankind, that it has been expressed in almost all nations

by peculiar ceremonies or solemnities. The family gods,

whom the Romans worshipped under the name oi Lares,

were the manes of their forefathers. Hence Virgil re-

presents Ascanius, in his address to Nisus and Eurya-

Itis, when setting out, under the cover of night, for the

Rutidian camp, as entreating thcm/;«' Assaraci larem by

the shade of his ancestor Assaracus, to bring back

iEiieas in safety.

It is still customary among the Russians to honour the

memory of their ancestors by anniversary feasts, called

roditoli sabot, OY kinsmens' sabbat/is. On these occasions

they make formal visits to the dead in tlieir tombs, of-

fering them provisions and presents of different kinds ;

and with loud and lamentable cries, enquire what they

are doing ? and of what they stand in need ?

The Quojasos, an African tribe, imagine that the

spirits of their fathers, whom they name jannaanirt or

protector, v&=aAq in the sacred groves. These jannaanin

they hold in the highest veneration, and implore their

assistance in every emergency. They present to them
sacrifices of rice, palm wine, and blood ; and thrice in

the year, carry provisions for their sustenance to the

sacred groves, which no woman or child is permitted to

approach.

In no nation, however, is the memory of ancestors

cherished with such profound reverence as among the

Chinese. To worship departed parents was first en-

joined as a duty by Kuw, the fifth sovereign of that an-

cient empire ; it was confirmed by an express law of

Confucius, and forms now a considerable part of the na-

tional religion. Besides two public festivals in spring

and autumn, when they are worshipped with peculiar

solemnity, a simple and a more private homage is paid to

their ancestors by all the Chinese, whether of the Pagan
or Christian persuasion. The names of their deceased
fathers are inscribed in a niche in the walls of their

houses, where, at stated times, they utter prayers, and
present offerings of perfumes and spices, with all the

external signs of adoration. So deep-rooted is this ve-

neration for their ancestors, that the Jesuits have found

it advisable to indulge thtirnew converts in this species

of idolatry ; and even the Jews settled in China, are

said to worship tlieir forefathers with similar ceremo-
nies. The same regard for their progenitors has givoi

rise to another custom peculiar to tiie Chinese. As a

person advances in rank or dignity, his dead ancestors

are in the same proportion preferred and ennobled. Em-
perors descended from vassal kings, elevated their pro-

genitors to the imperial dignity ; so that, in future, the

same honours were paid to them as if they had in reali-

ty been emperors of China. The example was generally

followed, and all now worship their ancestors according

to the rank which they themselves hold, {k)

ANCHILOPS or Anchvlovs, in Surgery, from.

a.>.x,''>-oi crooked, and a-^, the eye, has been em.ployed by

the older writers as a general term, under which has

been comprehended all those tumours near the nasal an-

gle of the eye, whether arising in the skin, or cellular

membrane covering the lachrymal sac, or in the lachrymal

sac itself. From the present advanced stLUe of medical

science, this term is altogether cxpimged ; for it is evi-

dent, that diseases have been included and arranged un-

der it, which are ditferent in their history, progress, iu

the texture in which they originate, and in their treat-

ment. (»)

ANCHISES, was the son of Capys, and of Themisj
daughter of Uus. Allured by the beauty of his person,

Venus assumed the forin of a nymph, and submitted to

his embraces. jEneas, who was the offspring of this

amour, was brought up by the nymphs of Ida, and af-

terwards entrusted to the charge of the centaur Chiron.

At the capture and burning of Troy, Anchises, worn

out with years, was carried through the flames on the

shoulders of £neas, v,-ho had received permission from,

the Greeks to take along with him what he valued most.

On his voyage to Italy, he died in Sicily, iu the 80th year

of his age, though several historians affirm that he liv-

ed till ^Eneas reached the Italian territories. Under
the penalty of being struck with lightning, Anchises

had promised to conceal his intercourse with Venus ;

but having boasted of the favours he enjoyed from the

goddess, iie is said to have suffered the punishment that

was threatened. See Mncid lib. i. 2. Dloiujs. Halicarnass.

\,de Antiq. Row. Pau-'iaiuas, sWi. cap. 12. Hesiod. Theog.

V. X. 10. Sec also .£.neas. [o)

ANCHOR, from the Greek ay^ff*, an anchor, is a

strong and ponderous hooked implement, attached to a

vessel, and dropped into the bottom of the sea, for

the purpose of retaining the vessel in a particular sta-

tion.

Even in the rude ages of society, when navigation

was confined to rivers and particular parts of the coast,

some contrivance would naturally be suggested for keep-

ing vessels immoveable, when lying in the current of a

river, or exposed to the violence of the winds. We ac-

cordingly find, that large stones, bags of sand, logs of

wood loaded with lead, were employed for tliis purpose

by the ancients ; and we learn from travellers that simi-

lar contrivances are employed by many modern uncivi-

lized nations. The anchors of the ancient Greeks were,

according to ApoUonius Rhodius, and Stephen of Byzan-

tium, formed of stone; and AthensEUS informs us, that

they were sometimes made of wood. The invention of
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the anchor formed with teeth or flukes, is ascribed, by

Pliny, {jVai. Hist. lib. viii. c. ult.) to the Tuscans ; while

Pausiinias i^Attic. lib. i. c. 4.) asserts that the merit belongs

to Midas king of Phrygia. In Spain, and in some parts

of the South Sea, anchors have been made of copper
;

but forged iron is now universally employed in Europe.

The anchors, which are said to have been invented by

the Tuscans, had only one tooth or fluke, the other

fluke was added by Eupalamus, if we credit Pliny ; or,

according to Strabo, by Anacharsis the Scythian. An-
chors with a single fluke will hold the ship as steadily

as those with two, and have the advantage of being more
light, and less expensive. They have not, however, the

same chance of catching the ground, and are more dif-

ficult to prepare for service, as the anclior must be

.lowered by the crown, in order to keep the fluke down-
wards.

An anchor is composed of four parts, the ring, the

shank, the arms, and the stock. PI. XXVII. Fig. 1, 3, 5.

The ring, to which the cable is attached, is fixed on one

extremity of the shank, and the arms on the other extre-

mity. These arms consist of the Jialms or Jltikes, and
the bill. The palms are the broad plates, of a triangular

form, at nearly the extremity of the arm ; and the bills

are the sharp points at the very extremity of the arms.

The throat of the arms is the rounded angular point

where the arm is joined to the shank. A distance equal

to that between the throat of one arm and its bill, is

marked on the sliank from the place where it joins the

arms, and is called the Trend ; the crown is the place

where the arms are joined to the shank ; the .^mall round

is the diameter of the shank where it is smallest, which
is near the square part, where the stock is fixed ; the

stock is a beam of wood fixed on the extremity of the

shank, at right angles to the plane passing through the

arms.
The shank of anchors consists of four square bars

of iron, encircled by a number of lesser bars of the

same lengths, which are again surrounded by other

bars, like the arch-stones of a bridge. The method
of building the shank will be understood from the sec-

tion of it, which is represented in Figure 4. The ex-

terior bars are then brought to a welding heat, and are

welded by the blows of a large mass of iron called a

Hercules. This piece of iron, which weighs between
four and five houndred weight, is elevated about nine or

ten feet above the shank placed upon an anvil, and is

then allowed to fall upon the shank. This machine is

wrought by men, in the same way as the, engine called

a ringing-gin for driving piles. The blows of the her-

cuies and of the hammer are continued, till the bars

which surround the interior cylinder appear to be one

solid mass on the outside, and till every interstice or

chink between them is completely closed up. The
shank tapers from the extremity where the arms are

fixed, to the othei' extremity which carries tb.c stock, so

that the difl'trence between these diameters is from 1^

inches in small ones, to 3 inches in large ones. The
extremity to which the stock is fixed, is of a square

form, of the same size as the trend, and hanches into

the small round, one sixth of the length of the shank.

Through this square part is punched a hole for the ring,

at the distance of one and a half times, the tliickness of

the ring from the upper extremity of tlie square part.

Between this hole and the lower extremity of the square

part, are two small prominences, Fig. 3. a, b, called
nuts, raised from the solid iron, for the purpose of se-

curing the stock in its proper position. At the lower
extremity of the shank is iornicd a flatted surface or
scarf, with a shoulder on each side, for the purpose of
shutting on, or joining the arms to the shank.
The arms are made in the same way as the shank.

They are rounded and flatted on the different sides, so
as to resemble the shank, and are ol the same diameter
as the shank at the throat and small round. The ex-
tremities of the arms are scarfed in the same way as that

part of the shank to which they are united. The arms
are rounded between the throat and tlie palms, which
are nearly in the middle of the arms ; and from this it

has a square, called the blade, tapermg to the bill on the

flatted side, and a square nut is made on the inner round-
ed side for receiving the palm, that the palm when shut
on may project its thickness at the base or inner part,

the exterior part forming a straight surface with the peak
or bill. The outer side ol the arm is made straight

from the rounded part or haunch to the snape or bill,

and there kept to half the substance ot the inner part.

The snape, which is nearly one-fourth the breadth of the

palm, resembles the bill of a cluck. The interior part of

the arm is made neai ly a straight line from the throat to

the bill. It is reckoned stronger from having a small an-
gle in its length, the vertex of the angle being,in the mid-
dle of the arm. A line drawn from the trend to the
point of the bill forms an angle oi nearly 60 degrees with
the shank.

The palms or flukes are two thick plates of iron,

nearly resembling an isosceles triangle, and formed of
different pieces, well wrought and perfectly sound

;

otherwise, in the process of welding them on the arm,
they are likely to separate at the parts where they are
joined together. The sides of the triangular palms,
which are a little curved, are from one and a fourth to

one and a half inches longer than their base, and the
highest points of the curves about the same distance,

from a straight line drawn from the extremity of the base
to the vertex of the triangle. The base is straight; the

inner flat surface is a little curved in its breadth, but is

a straight line in its length.

The stock of anchors consists of two beams of oak
firmly united by iron bolts and hoops, two hoops being
on each side of the middle, and one near each extremity.
The length of the stock is equal to the length of the

shank, and half the diameter ot the ring. Its breadth
and thickness in the middle, are each one-tiuelfih of its

length. At the extremities ol the stock, the breadth and
thickness is one tiuenty-fourth of its length. The upper
surface of the stock next the ring is always straight, or
forms one continued plane. Fig. 5. The under surface
is composed of three planes. Tl^e cential ore cxltnds
to half the breadth of the stock, on each .side of the
middle, and from that place the surface descends to each
extremity. Lest the wood should si lii k, an opening
of an inch and a half is generally left between tlie two
beams of oak, that the hooks wliirh bind them together
may be driven nearer the middle.

When the various parts of an anchor are thus formed,

the next process is to conhine them together. The
square which receives the stock is welded on the ex-
tremity of the shank, and the rins;, whose thickness is

half the diameter of the small roundi after being forged.
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is introduced through the opening in the square, and its

extremities well jonied together. The arms arc then

welded to the shank by means of the hercules, and the

palms by the same means are joined to the arms. When
the arms are welded to the shank, the whole crown of

the anchor is, by repeated welding heats, made per-

fectly sound, and worked to its proper proportion. It is

then finished by working it with hammers till it is quite

cold. Tnis part of the process adds much to llie ap-

pearance of the anchor, and hardens the surface, so as in

some measure to retard its corroding.

As the process of making anchors is a very severe trial

to the iron, it should be of the very best quality. While
the anchor is heating, the e.Kternal bars get into a weld-

ing state much sooner than the internal ones, and there-

fore they are much more liable to be injured by this part

of the process. By examining the broken parts of

large anchors, which have been made of iron of an

inferior quality, it is very manifest that their strength

has been much diminished by being brought to a great-

er heat than what was necessary. When this is the

case, the anchor breaks very short, and none of the in-

ternal bars appear, in consequence of their having been
consolidated, by over heating, into one mass. But when
anchors that are made of the best iron, and not over
heated, are exposed to a strain which they cannot resist,

they will in many instances bend, and crack on the sur-

face of the shank or arms. When this happens, the

centre bars, both in large and small anchors, are always
distinctly seen, in consequence of not having been con-

solidated by an excess of heat. Hence we are of opinion,

that if an anchor large enough for men of war, or East
India sliips, is perfectly sound, or consolidated in the
shanks or arms, from'i^ to 3J inches from the surface,
it is less liable to break, "than when it is made one solid
body throughout, as ihis is more likely to be effected
by over heating than by the process of hanunering.
The greatest care, however, should be taken that the
scarfs of the shank and arms, and that every part of the
anchor be perfectly sound ; for if any chinks are left, the
salt water will find its way through thtm, and rust the
internal bars. The part which contains the water will

also swell, and, by producing a separation of the surface,
will render the anchor unfit for service.

Fig. 1, 2, o, of Plate XXVII. are drawn by a scale of
4-lOths of an inch to a foot, from an anchor of 80 cwl.
Fig. 4. is a section of the bars, as laid together in the
smallest hoop of the shank for an anchor of 80 cwt., and
is drawn by a scale of one inch to a foot. Fig. 5. is drawn
to a different scale, merely to shew the form of the
stock.

The following tables contain the dimensions of an-

chors of various weights, as now made in his majesty's
dock-yards, and the value and number of anchors for

ships of each class in the British navy. The bower ov
sheet anchor is the largest of the anchors, and is used
for retaining the ship in any particular situation, when
it is apt to be driven about by the violence of the winds.
The stream anchor is a small anchor fixed to a stream
cable, in order to ride in rivers and gentle streams.
The kedge anchor, which is the smallest of the three, is

used to stop the ship when hedging a river.

Vol. II. Tart I, E
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TABLE of the Di?nensMis o/Akchors, as made in his majesty''s Dock-Yards, from 1 cvjt. to 90 fW?., which is the

Weight of the largist Anchors used in Jb'irst Kates.
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ESTABLISHMENT and VALUE o/ANCHORs/or S/,i/is of each Class in llic British jVavtj, 1809.

Anchors,
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Continuation of the Table,

Anchors,
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Uie purpose of keeping them clear of each other, but to

prevent them from running foul, when getting under

way. (c)

To weigh Anchor. The act of recovering the anchor

from the bottom of the sea into the ship. In large ves-

sels, this operation is performed by means of a capstan,

having great power, and aided by a number of hands. In

smaller vessels it is done by a windlass. Weighing an

anchor is frequently attended with considerable difficul-

ty, from the state of the weather, as well as the condition

of the ship. Diflerent methods of effecting this purpose

are laid down in various works on the marine, already

quoted. A new method of heaving, or fishing the anchor,

by captain Ball, may be seen iii the Transactions of the

Society ofArts for 1 808. (c)

To sweep an Anchor. This is an operation which
consists in dragging at the bottom of the sea for an an-

chor that has been lost. It is performed by fixing the two
ends of a rope to two boats a little asunder, and sinking the

middle of the rope, by means of a shot or some other

weight : so that, on conducting it along the bottom, it may
catch the anchor, (r)

ANCHOR Island, a small island at the southern en-

trance oi Dusky Bay, in New Zealand. The harbour on
the north coast of this island is regarded as a secure

station for ships, which are prevented from getting into

Facile harbour. East Long. 166" 16'. North Lat. 45°

45' 36". See Cooke's Voyages, and Vancouver's Voy-
ages, vol. i. p. 68. (o)

ANCHORAGE, in law, a duty levied from vessels

coming to a particular road or anchoring ground. In
the first instance, it is due to the crown only, no sub-
jects having rights within the sea mark without special

grant. In some countries tliis duty is regulated more
by the size of the vessel than the value of the cargo

;

and in certain ports it is levied from ships in ballast.

Should a vessel be driven in by stress of weather, it is

generally admitted, that anchorage is not due, provided
no part of the cargo has been discharged. Similar to

anchorage duty, are Sho7-e Dues, a right frequently found
in the hands of subjects having a grant of a port or ha-
ven. There are instances of an inconsiderable inland

borough, destitute of trade, being entitled to levy shore

dues h'om merchants coming into a port at many miles
distance, (c)

ANCHORET, or Anachoret, from maxa^ia, to re-

tire, is the name given to the class of monks who re-

tired into some lonely desert, in opposition to the Car.o-

bites, who lived in monasteries under a regular disci-

pline. The numerous monasteries in Egypt, Syria, and
Palestine, were surrounded by a Laura, consisting of
distant and sequestered cells, for the reception of the

Anchorets. In these abodes of self-inflicted torture,

the monks mortified their passions, or atoned for their

sins by a life of unceasing torment, and incited each
other, by applause and emulation, to fresh deeds of suf-

fering and abstinence. While some loaded themselves
with massy chains, or pinched their emaciated limbs, with
bracelets, and greaves of rough iron, others lived without
food, sleep, and even without speaking; and no honour was
so great among these competitors fovmiscry, as that ofhav-
ing discovered some new mode of suffering, or having in-

vented some new instrument of torture. Some ofthe An-
chorets even refused the shelter of a dungeon. They reti-

red into the dens ofwild beasts and into the pits and caverns
which Nature had excavated, and even sometimes they
grazed in the fields with the brute creation, to which they

M^cre se nearly assimilated. Those who wish to contem-
plate further these extravagancies of the human mind may
consult Jerom ad Kusticum, torn. i. p. 45. Paladius in

Vit. Patrum, lib. viii. p. 712. Evagrius, lib. i. cap. 12.

Sozomcn, lib. vi. cap. 33. Tillemont, Mem. Eccles. torn,

viii. p. 292. Sicard Missions du Levant, tom. ii. p.
217. and Gibbon's Hist. chap. 57. torn. vi. p. 223. (w)
ANCIiOVY, the Clu/iea Jincrasicolus tiilSmnxw^.
This fish is found in several parts, as in the river of

Genoa hi Catalonia, at Nice, Antibes, Saint Tropez, and
other places in Provence. The most considerable fish-

ery is at Georgia or Gorgogna, a small island west of
Leghorn. It is said by Mr Collins, tnat they arc also
found in plenty on the western coasts of England and
Wales. Like the herring, they are supposed to leave
the deep recesses of tlie sea, and approach the shores
in spring, in order to deposit their spawn. Anchovies
are taken most commonly in the night, and always in
May, June, or July, which are the three months of the
year when they come from the ocean into the Mediter-
ranean to go to the Levant. When they fish for them
in quantities, the fishermen light a fire upon an iron
grate at the poop of the ship, and the little fish, follow-

ing the light, are then easier caught. Some remarka-
ble circumstances arc said to attend this mode of catch-
ing them; the fish thus taken are neither so good, so
firm, nor will they keep so well, as those which arc ob-
tained by the ordinary method.
When the fishing is over, they cut off the heads of

the fish, which have a particular tendency to putreiac-

tion, take out their gills and guts, and range them in

little barrels of different weights and sizes ; none being
above five or six and twenty pounds : In these they put
a quantity of salt sufficient to preserve them, which is

all that is necessary in their preparation for the market.
Some again, preserve anchovies in small delft or

earthen pots, made on purpose, and containing two or
three pounds weight ; in this latter way they are kept
in a state of higher preservation, as, from being sooner
used, they are a shorter time exposed to the action of
the atmosphere after the pots are opened.
The least fish, and latest pickled, are preferred ; if

they are white without and red within, if they are firm
and have round backs, they are good. Besides these
qualities, the liquor, on opening the pots or barrels,

should be of a good taste, and not deprived of its flavour.

The roundness of the back is tlie distinction between
them and the sardines, which is a much mferior fish,

though frequently sold as the anchovy ; but, by getting
them round and small, the imposition may be avoided,
the sardines being tapered regularly from the shoulder
to the tail, and being larger than the anchovy.
The common way of using tiiis fish is to eat them raw

with oil, vinegar, or such other condiments as various
tastes may suggest, with the addition of bread and
butter. They arc used in another way, as sauce for fish

and some other animal food ; they are tlicn boiled,

bruised, and mixed with melted butter, in which situa-

tion they nearly dissolve from the action of the heat.

This fish afforded a luxury to the Greeks and Romans
as well as to modern nations : they prepared from it a
species of garum for their tables. Lemerv says, " that

anchovies contain a considerable quantity of oil, are
aperitive, and proper to raise the appetite ; but that

they serve more lor food than physic."

The effect of a glare of liglit on fish is pretty gene-
rally known, and we think it highly probable that atten-



38 ANC ANC
tlon to this circumstance might be advantageous in tlic

British fisheries. The Chinese generally employ this

deception, and in order to produce it, they use, instead

of fire, the reflected light of the moon. In this practice

they take two long strait Ijoats, and nail a board, about
two feet broad, painted whiie and varnished, on the sides,

from one end to the other. This plank slopes outward,
and almost touches the surface of the water ; in order to

gain their end, they turn towards the moon, that its light

may increase the brightness of the board ; when the fish,

mistaking the colour lor that of the water, spring up to-

wards it, and either fall upon it or in the vessel, so that

the fishermen with very little trouble soon fill their boat.

Another instance of fish attracted by light, may be

found in Mr Adam Walker's System qf jXatural Phitoso-

plnj, under his description of the Diving Bell : " As the

diver," says he, " had plenty ot air before, he thought a

candle might be supported in the bell, and he could de-

scend by night. He made the experiment, and presently

found himself surrounded with fish ; some very large,

and many such as he had never seen before : They sport-

ed about the bell, and bit at his legs, hanging in the wa-
ter ; as this rather alarmed him, he made his bell be ta-

ken up, and the fish accompanied him to the surface."

See Ichthyology, (t)

ANCHUSA, a genus of plants, of the class Pentan-
dria, ar.d order Monogynia. See Botany, (w)

ANCHYLOSIS, or Akcylosis, from aynvXatm, a
word of the same signification, is a disease of the bones
at their articulations, in which the cartilages of the joints

become eroded and absorbed, and the bones, which form
the articulation, united by the mtertexture of osseous
fibres. See Surgery, (v)

ANCIENT DEMESNE. See Demesne.
ANCISTRUM, a genus of plants, of the class Dian-

dria, and order Monogynia. See Botany, (to)

ANCLAM, formerly Tanklim or Tanglim, a sea-

port town of Germany, dependent on the dutchy of Stetin,

and situated on the river Peene, in Hither Pomerania
and Upper Saxony. This small commercial town was
built in 1188, nearly on the spot where the fortress of

Groszwin stood, that was destroyed by the Danes. The
town is encompassed by swampy and meadow ground on

one side, and on the other by deep moats and high walls.

Tlie territory of which Anclam is the capital, contains 17

villages and two farms, and extends over a space of 12

miles in length. Its trade is good, both by land and wa-
ter ; and it has a ferry and a fort on the Frisch IlafF,

where all vessels that pass pay a toll for the advantage of

the town.

Anclam is one of the most opulent and commercial

towns in Pomerania. There is here a manufactory of

black soap, and another of silken stuffs, which are

chiefly fabricated from the silk which is n.ade in the

neighbourhood. Its exports are corn, glass-ware, and

wood. East Long. 13^41'. North Lat. SS"" 51' 30". (o)

ANCONA, a city and sea-port town of Italy, and

capital of a marquisate of the same name, situated on a

small isthmus on the Gulf of Venice. This city is said

to have been built in the year 408 A. C. by the Syracu-

sans, who sought an asylum from the oppression of their

tyrant Dionysius. It became a Roman colony about the

year 267 A. C, when Sempronius conquered the Picen-

tines ; and, in the reign of Trajan, an excellent harbour

was constructed by the authority of that emperor, to

whom the grateful inhabitants erected a splendid trium-

phal arch of fine veined marble.

Ancona flourished under the care of this illustrious

prince, till the desolation of Italy by the barbarians, and
the civil wars with which that country was agitated,

completely ruined its commercial prosperity. This de-
cay of its trade has been ascribed to the aggrandisement
of Venice; but this opinion will appear untenable, when
we reflect on the facility with which this city was re-

stored to its former importance, by the wise policy of

Clement XII. This enlightened pontiff erected Ancona
into a free port in 1732, abolished all the imports and
taxes which had hitherto been levied, and, by granting
additional privileges, he collected to Ancona immense
numbers of foreign merchants. Benedict XIV. con-
firmed the privileges granted by his predecessor. He
improved the harbour, and, by making such additions

as to render it a complete shelter from the violence of

the north winds, he was the means of raising it to that

high rank which it now holds among commercial cities.

In the campaign of 1797, this city, which was then
one of the pope's chief arsenals, was taken by the

French; but, in 1799, it was retaken by the allied

powers, after a vigorous and bloody attack, both by land

and sea.

The Jews in Ancona are rich and numerous. A par-

ticular part of the town is set apart for their accommo-
dation ; and they are obliged to have a piece of red

cloth in their hats, to distinguish them from the people

of other nations. The inhabitants of Ancona, and parti-

cularly the females, are represented by Keysler as highly

superior to the other Italians, both in figure and com-
plexion. The exchange at Ancona is a magnificent

edifice, with a splendid front, and an equestrian statue

over the entrance. The town has a beautiful appearance
from the sea; but many of its elegant edifices have been
demolished during the disturbances of the revolution.

The palace of the commune, the arch of Trajan, the

statue of Clement XII. and the Lazaretto, have all shared

the same fate. The principal exports are grain, wool,

and silk. Population, 20,000. E. Long. 13° 29' 7". N.
Lat. 45" 57' 54". See Reichards' Guide dcs Voyageurs

en Jim-o/ie, lom.i. p. 58. Keysler's Travels, \o\. iii.p. 209.

ANCONA, INIarquisate of, is a province of Italy, 66

miles long, and 48 broad. It is bounded on the east by
the Gull of Venice, on the south by Ulterior Abiuzzo,
and Umbria, and on the west by the dutchy of Urbiao.

This province, which abounds in corn, wine, hemp, and
wax, is in a high state of cultivation and prosperity, but

the air is damp and unhealthy. It is watered by a num-
ber of small rivers, tlie chief of which are the Fiurme-
sino, the Chiento, and the Trento. A curious species

of shell-fish, called Ballani, or Ballari, or Sea Dates,

are found alive in large stones, in the shallows near
Monte Comero. The spawn insinuates itself into such
stones as are covered with small holes ; and hence, in

fishing for these sea-dates, stones of this description are

selected. This fish is reckoned a great luxury for the

table, and has the remarkable property of phosphores-
cence. Even the juice of the fish is luminous in the

dark, and the water on which the fish has been squeezed
continues to emit, for ten hours, the light which it has
imljibed.

The principal towns of the marquisate are Ancona,
Arcoli, Camerino, Fermo Jesi, Lorctto, Macerata, Mont
Alto, Osimo, tiC. According to Vaiselte, the popular

tion amounts to 333,000. See Stolberg's Travels, vol. i.

p. 459. Keysler's Travels, vol. iv. p. 41. Smith's Praise

of the Countru round Lorelto, vol. ii. p. 310. (s-)
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ANCONEUS, in Anatomy, the name . of a muscle,

wliich is one of the principal extensors of the fore-:\rm.

It is so called from its situation at the ancon, or elbow.

See Anatomy, vol. i. p. 749 and 756. {/)
ANCONY. See Iron.

ANCUS MARTIUS, the fourth king of Rome, and

the grandson of Numa Pompilius, by his daughter Poni-

pilia. After a prosperous reign of 24 years, during

which he meliorated the condition of his subjects, im-

proved the city, and extended his territories, lie died in

the year 615 A. C. Sec Livy, lib. i. cap. 32, 33. Dionya.

Jialicaniass. lib. iii. cap. 9. Fiorus,\\h. i. cap. 4. Hooke's

Roman History. See also Rome, (to)

ANCYLE, or Ancile, is the name given by the Ro-

mans to the sacred shield, which they imagined had

fallen from heaven in the reign of Numa, wiien a pesti-

lence raged in Rome. A voice-accompanying its fall,

declared that the fate of Rome depended on the preser-

vation of this celestial gift. To prevent tlie loss of this

palladium, eleven shields exactly similar to it were made
by IV'Iamurius, and deposited in the temple of Vesta,

under the charge of the 12 Salii, an order of priests in-

stituted for this purpose. At the festival of the ancylia,

the 12 shields were carried in solemn procession round

the city on the 1st of March, and afterwards deposited

in the temple. See Ovid's Fasti, lib. iii. v. 377. Vuler.

Maxim, lib. i. cap. 1. Livy, lib. i. cap. 20. Dionys. Ha-
[icarnass. lib. ii. Plutarch in Kum. (w)

ANCYLOBLEPHARON, from «yxi^A«?, curvus, and

/3A£^«fov, /la/bebra, is that disease in which a preterna-

tural adhesion takes place, either between the two eye-

lids, or between the eyelids and conjunctive membrane
of the eye-ball. See Surgery. (»)

ANCYLOGLOSSUM, or tongue-tied, from ayxuf^oi,

curvus, and yAoc-j-a, lingua, is that disease in which
the tongue at the frsenum, forms preternatural adhesions

with the adjacent parts. See Surgery, (v)

ANCYRA. See Angora.
ANDA, the name of a great tree in Brazil, near the

coast. Its wood is very spongy and light. Its fruit is

purgative and emetic, and the kernels afford oil by ex-

pression. See Marcgrave, Hist. Brazil, yt. 110. Pison.

Hist. Brazil, p. 148. And Diet, dea Sciences A^at. tom. ii.

p. 113. {vr)

ANDABATjE, from tt,-»x.^a.iiu>:, to mount, a species

of gladiators among the ancients, who fought blind-

folded, in chariots, the whole of their face being covered
with a particular sort of helmet. Hence the phrase

anclabaturuni more, which denotes rashness and want of

consideration. Cicero, 7. ad Famil. F./i. 10. (o)

ANDALUSIA, the Boetica of the ancients, (from

Vandalitia, the ancient name of Bostica, or Handalunia,

which, in the Arabic, signifies the region of the even-
ing, or, according to others, from Vandalusia, the coun-
try of the Vandals,) is a large province of Spain, which
was formerly divided into higher and lower Andalusia,

the first comprehending the kingdom of Granada.
Lower Andalusia, to which the name is now confined,

is bounded on the north by Estrcmadura and New Cas-
tile, from which it is divided by the chain of mountains
called the Sierra Morena ; on the east by the kingdom
of Murcia; on the south-east by the kingdom of Granada,
on the south by the straits of Gibraltar and tlie Mediter-
ranean; and on the west by the kingdom of Algarva, in

Portugal. Its greatest length is about 320 miles, and
its greatest breadth 150. This extensive province,

which is traversed by the Guadalquivir, is reckoned the

most fertile and delightful part of Spain. It abounds in

corn, wine, fruits ol all kinds, but chiefly in oil, which,
however, is badly manufactured. It produces also silk,

Barilla, cochineal, and sugar. There is a tradition in

the province, that tiie Moors introduced into Spain the
sugar cane, which is here as large and productive as
those of America. Several sugar-mills are erected on
the coast between Malaga and Gibraltar. Though the
soil of this province is remarkably rich, yet, from a va-
riety of causes, it is badly cultivated. This low state

of agriculture arises, in some degree, from the short-

ness of the leases, which are generally granted for three
years, and seldom for more than five. The land is divi-

ded into three portions. One of these is cultivated ;

the other is in a state of fallow; and the third, reserved
by the farmer for pasturing his cattle, is generally in-

creased, that he may derive every possible advantage
during the sliort period of his lease. The horses of
Andalusia, are, according to Bufibn, the best in Spain.

Though their heads are generally considered as too

long, they are superior to all other horses, even for

shew, and for common use. The coasts of Andalusia
abound with fish of various kinds; and, according to

UUoa, there was a species of fish on the coast of the
dutchy of Medina Sidonia, which would have produced
80,000 ducats annually ; but, owing to the torpor of the
old government, these fisheries have been neglected,
and the nation deprived of an inexhaustible source of
wealth and prosperity. Tne wool of Andalusia is reck-
oned of a superior kind, though the sheep from whicK
it is taken were originally from England. In the moun-
tains of Andalusia there are mines of quicksilver, and
a great quantity of vermilion. There are likewise mines
of gold, silver, copper, tin, and lead, and one of pre-
cious stones, which is mentioned by Pliny, Strabo, and
Livy, but which is not now to be found. According to

Uiloa, the air of Andalusia is so temperate, that the

heat and cold are never excessive. The capital of Anda-
lusia is Seville. The principal towns are Cadiz. Cordova,
Ecija, Xeres de la Frontera, Taen, Baeza, Sec. Popu-
lation, 1,270,000. See Kcysler's Travels, vol. iii. p. 20.

D'Herbelot's Biblioth. Orient, p. 114. D'Anville's Etats
de L'Eiirofie, p. 146. BnfTon's Hist.JWit. vol. vii. p. 535.

Townscnd's Travels, vol. ii. (y)

ANDALUSIA, New, New Cumann, or Spanish
Guiana, a district of South America, in the government
of the Caraccas. See Mod. Univ. Hist. vol. xxxv. p.

176. and Guiana, Spanish, (o)

ANDAMAN, Isles, the name of a cluster of islands,

in the gulf of Bengal, opposite to the coast of Malacca,
stretching from north to south. One of these islands,

which is about 140 miles long, and 20 broad, is called

the Great Andaman. It is surrounded with a broken
and indented coast, with deep bays and good harbours,

and intersected by creeks and arms of the sea, one of

which permits small vessels to sail completely through
the island. The soil is principally black mould, and the

rocks are formed of a white sand-stone. Ebony, and
the JMillori or Nicoban bread-fruit, grow in the exten-

sive forests. Wild hogs, monkies, and rats, are almost

the only quadrupeds; and among the fish which abound
in the bays and creeks, are soles, mullets, and oysters.

The Little Andaman is about 24 miles long, and 15

broad.

The inhabitants of these islands seem to exceed in

barbarity and rudeness every other people upon earth.

Dispersed in small tribes along the coast, or among the
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lesser islands around, they seek for a precarious meal ot

fish by climbing the rocks. Their huts consist of four

sticks fixed in the ground, bound together at the top,

and fastened across by others, to which branches of

trees are hung. Though they live chiefly on fish,

which they shoot with wonderful dexterity, yet, in

stormy weather, when they seek in vain for this article

of food, they will greedily devour lizards, rats, and

snakes. In order to keep off the insects, they plaster

themselves in the morning with mud, which, when dried

by the sun, forms a sufficient defence against their at-

tacks. The inhabitants seldom exceed five feet in sta-

ture. Their limbs are extremely slender, their shoul-

ders high, their head large, their bellies projecting,

their hair woolly, their noses flat, their lips thick, their

eyes small and red, their skin of a deep black, and their

countenance displays a brutality of character, and a

wretchedness of condition, which seldom mark the hu-

man species. They wander about completely naked

;

but two of their young women were careful of their

chastity, when they had been allured on board an Eng-
lish vessel. Their similarity to negroes has given rise

to the opinion, that they are descended from African

slaves ; but this is far from being probable, as they are

described with the same peculiarities, in the ninth cen-

tury, by Mahometan travellers. A British settlement

has been lately established in the Greater Andaman,
and some convicts sent from Bengal. Some of the An-
damans abound in quicksilver. The population is be-

tween 2000 and 2500. See Asiatic Researches, vol. ii.,

vol. iv. p. S83. Syme's Journey. Hamilton's JVew Ac-
count of the Jiast Indies, [tt)

ANDELY, or the Andelys, Andelejum of the an-

cients, the name given to two manufacturing towns in

the department of the Eure, called the Great and the

JLittlc Andelij, which are separated only by a paved road,

which leads to Rouen ; the former being situated on the

Gambion, and the latter on the Seine. These towns

have been long celebrated for the manufacturing of

woollen cloths. So early as the year 1412, there ap-

pears, in the Ordonnances de Secousse, a confirmation of

tJie statutes of the manufactures of woollen cloths in

Andely. In 1715, an extensive manufactory of fine

cloths was established in Andely and the surrounding

villages, under the eye of government, who, along witli

a sum of SOOOlivres, gave them tlie exclusive privilege

of the manufacture for 20 years, and conferred many
immunities, highly advantageous to the establishment.

In 1729 and 1730, they began to manufacture a new
species of woollen cloth, in imitation of the English ; in

which they met with great success. This manufacture
occupied no fewer than 1000 people. There is likewise

at Andely, a foundery of refined copper, milled and

wrought into different articles. This town was fortified

by Richard I. of England, and had the honour of giving

birth to Poussin, the celebrated painter. Population,

3855. E. Long. 1° 20'. N. Lat. 49° 15'. (^)

ANDERAB, a city in the province of Balk, in Inde-

•pendent Tartary, situated on a river of the same name,
between two chains of moimtains, one of which is the

boundary of Zablistan, and the other of Great Bucharia.

This town is rich and populous, and is about 183 miles

south-east of Balk, the capital of the province. As.
there is no other route to India with beasts of burden
but through this town, the khan of Balk levies 4 per
cent, on all the goods that pass that way, and, for this

purpose, he maintains a number of soldiers in the fort.

The quarries of lapis lazuli, in the neighbounng moun-
tains, are the source of a considerable trade between the
Bucharians and the merchants of Persia and India. E.
Long. 68° 40'. N. Lat. 36° 3'. (w)

ANDERNACH, the Antoniacum of the ancients, was
formerly a town of Germany, in the electorate ot Co-
logne, but it now belongs to France, and is situated near

the Rhine, in the department of the Rhine and Moselle.
Andernach was one of the fortresses built by Drusus,
as a check upon the rebellious spirit of the Germans ;

and there still exists an old tower, at one of the angles
of the wall, which is said to have been built by that

emperor. In 1496, Andernach was rendered municipal
by the elector of Cologne, to whom it belonged before

its annexation to the French empire. A toll is exacted
from vessels passing along the Rnine, for the support
of the walls. Andernach carries on a considerable

trade in glass, potteries, mill-stones, mineral waters,

timber, and the soriff, a stone conveyed by tht Rhine to

Holland, for the construction of dikes. It derives great

advantages from the rafts of timber which pass to Hol-
land, and particularly to Dordrecht. The value of one
of these rafts is computed at 80,000 guilders, and an
immense number of people are necessary to guide ii

down the river. There are three medicinal springs in

the neighbourhood, which are known under the name of

the mineral waters of Tanislcin, or Tinstcin. Before
this town came under the power of France, a sermon
was annually preached in the inarket-place, on Si Bar-

tholomew's day, against the inhabitants of Lintz; and
the revengeful spirit of the inhabitants was so liighly

excited by this irreligious ceremony, that, if any of the

people of Lintz had made their appearance, they would
have been instant victims of their fury. The origin of

tliis hostility is attributed to an engagement under the

emperor Charles V., in which the inhabitants of Lintz

massacred those of Rheinech and Andernach, and sent

home those v/hom tliey spared, with their ears cut off.

E. Long. 7° 22'. N. Lat. 50° 29'. See Render's Tour,

vol. i. p. 316. and Peuchet's Diet. Univ. de Geograjih.

Commergante, torn. ii. p. 73. (o)

ANDERO, St, is a commercial city in Spain, situated

on the north-west side of a spacious harbour, in the

small province of Las Montana de St Ander, of which it

is the capital. It is a bishopric, and has been formerly

suiTounded by ancient walls, part of which remain..

There are several handsome buildings, particularly the

houses at the quay, where there is a mole for small ves-

sels. The harbour is completely land-locked, with an

entrance from the north. On the south it is surrounded

by high and picturesque mountains ; but it is not quite

safe in certain seasons, during strong south v/inds, which
blow in flurries from these mountains. There was for-

merly a royal naval arsenal, or dock-yard, at the head
of the harbour, for building ships of war, which has

been given up for many years. The depth of water is

supposed to be diminishing, owing to the formation of

sand-banks, which no means are employed to prevent.

Frigates are the largest sized vessels that can now en-

ter the harbour, which received the whole fleet of trans-

ports that lately (1808) conveyed the Spanish troops

from the north of Europe. The neighbouring port of

Santona is much better and safer than that of Santan-

der, but the latter will always be the more flourishing

sea-port, on account of the great highway, the only

good road in the province, to the interior of Spain, and

tlie ca^jital; by the way of Reynosa ; so that it becomes



ANDERSON. 41

the depot of French and Spanish goods in time of a war
with England, and would be the same for both English

and Spanish commodities in time of peace. The inha-

bitants are opulent, and principally commercial people ;

they have a pleasant walk or mall, with trees, outside of

the city, and some fine vineyards, but the country round

the place and that of the province, is in general rocky

and barren. Population 5000. W. Long. 3" 59' 50".

N. Lat. 43° 28' 20".

For the preceding account of St Andero, the Editor

has been indebted to captain Pasley, of the Royal Engi-
neers, an officer of distinguished merit, who lived some
time in that town, during the late campaign in 1808.

ANDERSON, Alexander, a celebrated Scottish

mathematician, who flourished about the beginning of

the 17th century. He was born at Aberdeen, and went,

at au early period of his life, to Paris, where his distin-

guished talents as a geometer, obtained for him the si-

tuation of professor of mathematics. Mr David Ander-
son of Finzavigh, the cousin german of Alexander, was
the maternal grandfather of the celebrated James Gre-
gory, the inventor of the reflecting telescope, and was
himself distinguished by his mathematical attainments.

His daughter instructed her infant son in the elements
of mathematics, and called into action that hereditary

genius which has already ennobled an illustrious line of

descendants, and which promises to be still farther trans-

mitted, without any diminution of its native energy.

Notwithstanding every exertion to procure from the

descendants of Anderson some materials for his life, we
have been unable to collect any new information. Time
does not seem to have spared even the common details

which tradition generally conveys to posterity ; and we
can only regret the necessity of paying so unworthy a
tribute to the memory of our distinguished countryman.
The works of Alexander Anderson were, 1. Suji/ile-

meTitu7n Jfioltonii Redivivi, &c. written by Marinus
Ghetaldus. It was published, with some additions, at

Paris, in 1612, 4to. 2. AinoXoyiu, another geometri-
cal work, published at Paris, in 1615, 4to. 3. j1 Pre-
face and Ajiliendix to two tracts of Vieta on Equations,
Paris, 1615, 4to. 4. An Edition of Vieta's Treatise on
Angular Sections, with the Demonstrations, by Ander-
son. (5r)

ANDERSON, Dr James, was born at Hermiston, a
village near Edinburgh, in the year 1739. His ances-
tors were farmers, and had, for many generations, oc-
cupied the same land. His parents died when he was
very young, and he was destined, as soon as he should
be of age, to enter upon the management of the farm,
which they had possessed. While preparing for his

future employment, he soon perceived tlie great im-
portance of a scientific acquaintance with agriculture

;

entered upon the study of chemistry under the late Dr
CuUen, and pursued, at the same time, various other
collateral branches of useful knowledge. At the age of
15, he entered upon his farm, with an enlarged mind,
and enterprising spirit; attempted readily every ob-
vious improvement ; and was among the first who
adopted the small two-horse plough, which is now so
common in Scotland. He still prosecuted his studies
with indefatigable zeal ; attended a private course of
lectures, which Dr CuUen delivered to a few favourite
pupils; and continued to receive from that gentleman
every encouragement and assistance in his power.

In a few.4'ears, he left Hermiston, and took the large
farm at Monkhill, in Aberdeenshire, whore he resided
Vol. II. Part I.

more than 20 years, and whei<€ all his early works were
composed. He commenced his literary career in 1777,
by publishing his Essays on planting, which had ap-
peared in 1771, in the Edinburgh Weekly Magazine,
with the signature Agricola. The fame of his works
procured him the acquaintance of many persons of emi.
nence; and, in 1780, the university of Aberdeen confer-
red upon him the degree of doctor of laws, without any
solicitation on his part. Partly with a view to promote
the education of his numerous family, and partly to en-
joy the society of those literary friends, with whom he
had corresponded, he entrusted the management of his
farm to other hands ; and removed, in 1785, to the neigh-
bourhood of Edinburgh. His place of residerice was
situated within the parish of Leith ; and, when the ma-
gistrates and heritors attempted to levy an assessment
upon householders, for the maintenance of the poor, he
brought the measure to a legal discussion before the
court of session ; and, with the assistance of able counsel,
succeeded in persuading the judges, that the laws of
Scotland did not authorize the establishment of a poor's
rate. He considered himself as having rendered an es-
sential service to his country, by his resistance in this
case ; and several editions of his papers during the pro-
cess, though never published, were printed for the use
of his friends.

About the same time, he printed and circulated,
among his acquaintances, a pamphlet on the establish-
ment of the North British Fisheries; in consequence of
which he was requested, by the lords of the treasury, to
survey the western coast of Scotland, with a view to ob-
tain information on this important subject. He execu-
ted this service in 1784; and, in the report of a commit-
tee, appointed May 11, 1785, to inquire into the state of
the British fisheries, very honourable mention is made
of his labours. The two great measures which he most
strenuously recommended for the improvement of the
fisheries, were, 1st, The repeal of the duty on salt, and
the furnishing of that article to the fishers, free of all

oppressive regulations; 2d, The repeal also of the duty
on coals, carried along the coast of Scotland, and the
permitting of the vessels, employed in this trade, to go
round from creek to creek, and from bay to bay, dis-

posing of their cargoes in small parcels ; and he used to
express great indignation, that, in the bills which were
passed upon this subject, tJiese facilities were not suffi-

ciently secured.

After his return from collecting information on the
subject of the fisheries, he resumed his literary labours

;

and, among other plans, he projected a periodical work,
entitled, "The Bee," which was published weekly ; and
which, for a considerable time, met with much encou-
ragement. He wrote a great part of this work him-
self; and, besides many of the principal papers, without
signature, all those, which are signed Senex, Alcibiades,
and Timothy Hairbrain, were from his pen.
When the board of agriculture made application to

parliament for a reward to Mr Elkington, on account of
his mode of draining by boring, Dr Anderson address-
ed several letters to the president of that board. These
letters were published ; and, though they were consi-
dered as rather intemperate in their language, yet it af-

terwards appeared, that their assertions were well found-
ed, and that Elkington's plan contained nothing but what
had been fully explained by Dr Anderson, more (nan
20 years before, in his Agricultural Essays. Ab.)ul this

time, also, he read an Essay on Moss, before the Royal
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Society of Edinburgh, which was soon after published;

and in which he first advanced the very singular idea,

that moss, contrary to the mode of all other plants, ve-

getates below, while its upper stratum is undergoing

putrefaction by exposure to the air.

About the year 1797, Dr Anderson removed to the

vicinity of London, and at the request of his friends,

again cniployed his pen in a periodical work, entitled,

"Recreations in Agriculture." The first number of

this work appeared in April 1799, and, except the cor-

respondence from abroad, with a few contributions from

his friends at home, the greater part of it was composed

by himself.

From this time he published nothing more, except

his correspondence with general Washington, and a

pamphlet on scarcity, but devoted himself almost en-

tirely to the relaxation of a quiet life, and particularly

to the cultivation of his garden at Isleworth. In this

garden he had constructed a model of his patent hot-

house, to act by the rays of the sun, without the appli-

cation of artificial heat; and amused himself by making
experiments, in order to ascertain what degree ol heat

and moisture was most salutary to different plants. As
an instance of his unwearied attention to every depart-

ment of rural economy, may be mentioned a discovery,

which he made about this time, respecting the most el-

fectual mode of exterminating wasps. Having observ-

ed, that these insects were very destructive to every

species of fruit, in the district where he resided, he re-

solved to study their natural history. He ascertained,

by his inquiries and observations, that the whole hive,

like that of bees, was propagated from one female, or

queen; and that the whole race, except a few queens,

perished during winter. He naturally concluded, there-

fore, that, to destroy the queens, in the months of May
and June, before they began to drop their eggs, was the

surest way of diminishing their number. With this

view, he even procured an association to be formed,

which circulated hand-bills, with directions, and offered

a reward for every queen wasp that should be brought

in, within a specified period.

After a gradual decay of his health and corporeal

powers, he died on the 15th day of October, 1808, at the

age of 69 years. He was twice married; first, in 1768,

to miss Seton of Mounie, by whom he had 13 children;

and secondly, in 1801, to a lady in Isleworth, who sur-

vived him. Of his numerous family, only five sons and a
daughter are now alive.

In his younger days, and while engaged in the active

pursuits of agriculture, Dr Anderson was remarkably
handsome in his person, of a middle stature, and of a ro-

bust, athletic form. He possessed a very independent
mind; and his manners were agreeable and unconstrain-

ed. In the relative duties of a husband and a father, he
displayed the greatest prudence and affection ; and, in

the social circle, he was distinguished by his humorous
pleasantly, especially when he drew forth the various

anecdotes, which his long experience and numerous
journies had enabled him to collect. In conversation,

also, he often entered with much spirit and zeal into any
favourite subject; and had the happy talent of rendering
his observations at once interesting and intelligible to his

hearers.

In testimony of Dr Anderson's abilities, appeal may
be made, with the utmost confidence to his various wri-
tings. There is no agricultural subject, of which he has
treated, without throwing upon it new light. Nor was
Kis knowledge confined to this his favourite pursuit ; but

he has evinced very great powers of research in the de-

partments of science. Of this, the article Monsoon,
which he prepared, in 1773, for the first edition of the

Encyclopsdia Britannica, aftbrds a striking instance.

His style has been censured, as rather inclining to pro-

lixity ; but it must be acknowledged, that it is uncom-
monly perspicuous ; and that seldom can any erasure
be made without interrupting his train of reasoning.

It is also to be kept in view, that the greater part of his

works was addressed to men of plain understanding, to

whom copious illustration was more necessary, than to

men of science. He was among the first who directed

the public attention to the improvement of agriculture

;

and he had the happiness, before his death, to see
this important art, in all its branches, become a se-

rious object of attention among the most opulent and
distinguished characters in Great Britain and Ireland.

It is to be hoped, that his exertions for the improve-
ment of the British fisheries will not be lost; and that

the period is not far distant, when they also shall be
rendered an inexhaustible source of national wealth and
strength.

The following is a correct list of his works; and
those which are out of print, are marked with an aste-

risk. "A Practical Treatise on Chimneys." "*Free
Thoughts on the American Contest." "Miscellaneous
Observations on Planting, bcc." "Observations on Na-
tional Industry." "An Inquiry into the Nature of the
Corn Laws." "Essays relating to Agriculture," 3 vols.

"An Inquiry into the Causes of the Advancement of

Agriculture in Europe." " * The interest of Great
Britain with respect to her American Colonics." "*A
Proposal for establishing the North British Fishe-

ries." "*An Account of the Present State of the He-
brides." "*Observations on Slavery." "*Papers in

reference to a Report of the Highland Society on
Shetland Wool." "The Bee," 18 vols. "'Observa-
tions on the Effects of the Coal Duty." "*Thoughts on
the Privileges and Powers of Juries." "'Remarks on
the Poor's Laws in Scotland." "A Practical Treatise

on Peat Moss." "*A General View of the Agriculture

of Aberdeenshire." "An Account of the Different Kinds
of Sheep in the Russian Dominions, &c." "*On an Uni-
versal Character." "A Practical Treatise on Draining
Bogs." "Recreations in Agriculture," 6 vols. "Cor-
respondence with Washington." "On the Scarcity of

Grain in Britain, in 1801." "Description of a Patent

Hot-House." "The Antiquity of Woollen Manufactures

in England;" in the Gentleman's Magazine, August,
1778 ; and other papers in that work. Several articles

in the first edition of the Encyclopaedia Britannica,

among which are Dictionary, IVinds, Monsoons, Lan-
guage, Sound. Numerous Essays in the early part of

the Edinburgh Weekly Magozine, under the signatures

Agricrda, Timoleon, Germanicus, Cimon, Scoto-Britan. £.
Aberdeen, H. Plain, Imfiariial, A Scot. Review of the

Subject of Agriculture, for the Monthly Review, for

many years, (y)

ANDERSON, (John,) was the son of Ammon An-
derson, a senator of Gottenburgh, in Sweden, who had
retired to Hamburgh, where John, the subject of this

article, was born in 1674. His earliest youth was char-

acterized by an ardent love of study, attended by an un-

common facility of conception, both of which were se-

dulously encouraged by his father. The acquisition of

eastern languages, added to the study of philosophy and

mathematics, were his first occupations ; and he became
so expert in the Greek tongue, that, having engaged
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himself in the suite of Peter the Great of Russia, during

his journey to Holland, he was taken for a native Greek,

even by those best skilled in the language.

Anderson was originally intended l)y his parents for

the church ; but a strong propensity influenced him in

favour of the bar, and hence inquiries into the science

of the lave became his favourite employment; while his

leisure hours were devoted to the cultivation of natural

history and the living languages. He likewise investi-

gated the principles of the ancient Teutonic speech, in

which he was acknowledged the most learned of his

contemporaries.

Having received the degree of Doctor of Laws, from

the University of Leyden, he returned to his own coun-

try, and, during a certain period, followed the law as a

profession. He was nominated syndic to the republic of

Hamburgh, in 1702, and secretary in 1708. From the

credit with which lie filled these offices, he was engaged
in various negociations, particularly at the congress of

Utrecht, 1713, where his exertions secured the privi-

leges and commerce of the Hanseatic towns. In 1716,

he was employed on a mission to France, where the

most eminent characters received him with distinguished

regard, and obtained him ready access to all the libraries

and collections of Paris. Here he formed a cabinet of

gems, discovering many valuable specimens that had
escaped other antiquarians. He also made great addi-

tions to a museum of natural history, founded by his fa-

ther ; which was exhibited at Hamburgh to the curious.

Neither expense, time, nor labour, were spared upon it.

From the celebrity which he acquired, he was, in 1731,
elected a member of the Royal Academy of Sciences at

Paris, unknown to hiniscjlf.

After being named a burgomaster in 1722, Anderson
was, in 1732, appointed chief magistrate of the town and
territory of the state of Hamburgh. His time, after

this, continued to be divided between public duties and
the cultivation of the sciences. Leibnitz, Sirenius, and
Eckhard, were all indebted to his aid. He died in 1743,
leaving many manuscripts on various subjects, particu-

larly a German and Tfutonic Glossary ; a large volume
of Observations on the Germanic Rights. A Treatise on
Public Rights and Statutes of Hamburgh. He also en-
riched JMeyer's Glossarium Lingux Veteris Saxonicac, with
many learned notes, which he wanted leisure to publish

;

and left copious journals of his travels, full of remarks on
natural history and the arts. The work with which we
ai'e more especially acquainted, is Jl J^atural History of
Iceland and Greenland, in two volumes, originally pub-
lished in German, and afterwards translated into French.
This is a treatise of considerable merit ; and, in addition

to the information which the author derived from eye-

witnesses, is evidently the fruit of extensive research.

Many erroneous principles are exploded by philosophi-

cal reasoning ; and the real state of countries, so little

known to those residing in more southern latitudes, is

amply elucidated. We are not aware that this work has
been translated into English ; which is perhaps to be re-

gretted, as it cannot now be readily procured, (c)

ANDES.
An extensive chain of mountains, running almost paral-

lel to the western coast of South America, and usually

called, by the Spaniards, Cordillera de los Andes.
Whether we consider the great extent of this range

of mountains, (in which respect it is superior to any chain

yet known, except perhaps the Altaian,) or the remark-
able height of their summits, or the awful convulsions to

which many of them are subject, the Andes seem to de-

mand more than an usual shai-e of our attention. We
regret, therefore, to be compelled to acknowledge, in the
very commencement of our observations, that our infor-

mation is both limited and imperfect. The Andes, as far

as we know, have not yet been examined in their whole
extent; and even, with regard to those parts ol this

great i-ange, which have fallen under the observation of

intelligent travellers, many particulars are overlooked,

and much important information is wanting, to enable

us to give what may now be considered as absolutely

necessary, in every description of a mountain. Minera-
logy, which is undoubtedly still in its infancy, has
scarcely been able to extend its researches to the wes-
tern world. It is to be hoped, however, that a field so

rich in discovery, and which promises to repay so am-
ply tlie labours of the enterprising and scientific traveller,

will not remain long vnicultivated. Much, we have rea-

son to believe, has already been done by the illustrious

Humboldt ; at least, the detached fragments of his tra-

vels which have already reached us, afford a happy ear-
nest of the information we may expect from his greater
work, which, had it been known in this country, might
have rendered some ofour present remarks unnecessary.
From Cape Pilares, on the Straits of Magellan, where

the high land begins to appear, the Andes stretch north-
wards in almost a direct line to the Gulf of Darien, pre-
serving the mean distance of 100 miles from the wes-
tern shore, and traversing a space of nearly 4600 miles.
The chain of the Andes, according to some authors,

does not terminate here, but bending northward through
the Isthmus, continues its course over the kingdom of
New Spain, till at last it loses itself in the unexplored
countries of the north. We are not certain that this at-

tempt to lengthen the range of the Andes, by connect-
ing with it the mountains of New Spain, is founded
upon correct views of orology. For not only does the

direction of the Mexican mountains differ widely from
that of the Andes, but, if we can depend upon our very
limited information, the prominent features of their com-
position are different ; the Mexican mountains consistuig

chiefly of granite and gneiss ; while the distinguishing

feature of the Andes is a profusion of clay and porphyry
slate. It seems, therefore, more probable, that the

great chain preserves its northerly direction, and passes
under the Caribbean Sea towards the island of Jamaica,
and that the ridge on the south part of the kingdom of

Mexico is merely a branch of the Andes, which termi-

nates in the lake of Nicaragua.
From this great chain, which may be considered as the

trunk of the Andes, several important branches shoot off

into the interior of South America, which, on account of

their magnitude and intimate connection with the prin-

cipal range, we niust not wholly overlook in this general

sketch. Humboldt, to whom we are chiefly indebted for

our information respecting these subordinate ranges, de-

scribes three distinct chains, remarkable both for their

F 2
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extent and aliaudc, as proceeding tVoiii the great chain,

and running in a direcuon nearly at right angles to it, or

in a line parallel to the equator. The first of these chains

leaves the Andes near Popayan, and pursues a northerly

course towards the Caribbean Sea. On approaching the

lake Maracaybo, it makes a sudden turn to the cast, and

proceeds along the coast to Trinidad, giving rise to the

numerous streams which enter the left bank of the Ori-

noco.

The second chain, or that of Parima, quits the Andes

nearly at the same place as the former, but assumes im-

mediately an easterly direction along the north bank of

the river Guavari. At the filth degree of north latitude

it crosses the Orinoco, and proceeds north-east to the

source of the river Caronis. Beyond this we are for a

long time unable to trace the progress of this range of

mountains, owing to the savage ferocity of the native

tribes, which deterred every traveller from attempting

to explore these regions. This dangerous enterprise,

however, has at last been effected by the singular cour-

age and address of Don Antonio Santo, who by assuming
the dress, and speaking the language of the different

tribes, was enabled to travel in perfect security from the

Orinoco to the river of the Amazons. From him we
learn, that the same chain, though considerably dimi-

nished in breadth, is found between 4" and 5° north

latitude, and from this proceeds in a southerly direction

to the Mao, a tributary stream of the Orinoco ; it after-

wards assumes a south-east direction, and loses itself

among the granite mountains of Guiana.

The third chain, or the cordillera of Chiquitos, is

known only from the accounts of some persons who
have resided at Buenos Ayres, and travelled through

the Pampas. It unites the Andes of Peru and Chili

with the ridges of Brazil and Paraguay, and stretches

from La Paz, Potosi, and Tucumon, through the provin-

ces of Moscos, Chiquitos, and Chaco, towards the go-

vernment of the mines of St Paul in Brazil.

Having given this short sketch of the geographical

position of the different ranges of the Andes, we shall

next proceed to detail some of the more interesting par-

ticulars connected with each range. Next to its sur-

prising length, exceeding, as we have already observed,

4000 miles ; the most remarkable circumstance relating

to the principal chain is the peculiar form which it as-

sumes in the province of Quito, where, on the south of

Cuenza it separates into two lofty ridges, which proceed

northwards in almost parallel lines to Popayan, and
again unite into one great trunk. This double chain, if

we may judge from the surprising height of the moun-
tains which compose it, forms the centre and most in-

teresting portion of the Andes. Owing to the acciden-

tal circumstance of the French mathematicians having

selected the plain of Quito as the ground for measuring

a degree of the meridian, we are furnished with a

greater number of facts respecting the Andes m this

neighbourhood than in any other part of this great

range ; and though the science of mineralogy had at

that time made little progress, or at least excited little

interest in the French mathematicians, of which no bet-

ter proof can be given than the attempts of Bouguer to

describe the composition of these mountains, by inform-

ing us, that the bottom is clay, and the summit a mass of

stones ; yet several particulars are mentioned by them
which cannot fail to be interesting to our readers.

From the south of Cuenza, where the double chain

begins, to the north of Popayan, where it terminates, the

distance is generally reckoned about 500 miles. The
western ridge is about 120 miles from the coast, and
the space included between the ridges, or the plain of
Quito, does not exceed 20 miles ; and at some points
tne mountains approach much nearer. In consequence
of the proximity of these lofty ridges, the long valley

which separates them is perhaps the most elevated land
in the world, and would, as Bouguer remarks, be itself

considered as a lofty mountain, were it not encompassed
by mountains still more stupendous. Though several
concurring circumstances may lead the most unob-
serving to conjecture, that this plain is raised considera-
bly above the level of the sea, especially the appearance
of the streams which are seen at every instant bursting
through the intervals between the mountains, forming
dreadful cataracts, and hastening either to lose them-
selves in the Western Ocean, or to swell the mighty
rivers which water the interior of South America ; yet

it is only after making the most correct barometrical ob-

servations, that we can brhig ourselves to believe, that a

plain, so well peopled and so richly cultivated, is found
at the surprising height of 1400 or 1500 toises above tlie

level of the sea ; an elevation superior to the summits of

the Pyrenees.

The first aspect of this plain, which in many of its

features bears a striking resemblance to the vale of Cha-
mouni, is described by travellers as peculiarly interesting

and romantic. While traversing the woody deserts be-

tween the coast and the western ridge, and viewing its

pointed sunmnits clothed with perpetual snow, they sel-

dom anticipate the scene which lies beyond it. They
imagine, that after scaling these mountains of frightful

aspect, they shall be compelled to descend on the other

side through forests like those they have passed ; they
never dream of mountains beyond these equally lofty and
terrific, forming the eastern wall of an extensive valley,

in which nature hath chosen to scatter her richest beau-

ties with magnificent profusion. Nor is the delight felt

by the traveller upon the first view of this romantic plain,

more owing to surprise than to the pleasing contrast

which it affords to the country through which he is com-
pelled to pass in his way to Quito. The approach to the

Andes from the western coast, is every where through
forests of the most luxuriant growth, through which it

is often necessary to open a path with the axe, and where
the ground, deluged by the torrents of rain peculiar to an
equinoctial climate, and sheltered from the sun's rays by
the exuberance of the foliage, becomes a swampy desert,

which always proves extremely harassing and often fa-

tal to the inexperienced traveller. As the land begins

to rise, the forest opens ; but the scene, still uninviting,

presents the usual difficulties and dangers peculiar to

mountainous regions. The narrow path by which the

traveller is compelled to search his way, in general

winds along the edge of some frightful precipice, or pas-

ses through a deep ravine, where a single mule can with

difficulty force a passage, or leads across some deep im-

petuous torrent, over which he is obliged to pass by a

bridge, of a strange and sometimes alarming aspect.

As this journey is attended with many circumstances

of a peculiar nature, and at the same time highly inter-

esting, the detail of which is better calculated than any

general description to convey to the reader an impres-

sive idea of the character of those regions, we shall

make no farther apology for introducing here some of

the more remarkable incidents which occurred to Don
Juan ^nd his companions, in travelling from the Pacific
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Ocean to the vale of Quito. On the 3d of May, 1736,

they embarked a: Gu.i>uquil, and, by following the wind-

ings of a river of tne same name, arrived at Caracoi on

the 1 Ith of that month. Nolhmg seems to have occurred

during this voyage wliich deserves particular notice, un-

less we mention an inconvenience common to all hot cli-

mates, but which, if we may judge from the loudness

of their complaints, seems to have afflicted our travel-

lers m no common degree ; we mean the incessant tor-

tures occasioned by the stings of insects. In spite of

all their precautions and means of defence, so intolera-

ble were the sufferings which they were compelled to

endure from this cause, especially during the night,

when they took shelter in the huts scattered along the

banks of the river, that some of them chose rather to

lie in the woods, and expose themselves to the greater

evil of being bitten by serpents. But this retreat was

not more secure from attack ; no place could afford them
protection; no expedient could relieve their tortures.

Even the attempt to cover themselves, by standing in

the stream, was soon found to be only a partial remedy

;

for, by protecting part of their body, they only left the

remaining part, which it was impossible to immerse,
exposed to a severer attack. Having waited some lime

for mules, they set out from Caracol on the 14th, and

after three days arrived at Tarigagua, which is reckoned

nearly midway in the ascent of the mountauis.

The first four leagues of this journey proved ex-

tremely harassing, by reason of the swampy nature of

the ground, in which the mules sunk to the breast at

every step. As they proceeded, however, the ground
began to rise, and the roads acquired a greater consist-

ency : but here they were subjected to a new inconve-

nience, arising from the thickness and luxuriance of the

forests. So close do the trees grow together in the

lower part of the mountains, that they often found it

difficult to force their way through them, and could not,

in spite of the greatest precaution, prevent their heads
from being entangled at e\ery step among the branches,

or the lower part of their bodies from being grazed by
the trunks. The greater part of the road from Caracol

to Tarigagua, lies along the banks of the river Oxibar,

which they were obliged to ford no less than fourteen

times. The fording of this river was often attended
v/ith considerable difficulty and danger, arising from the

iepth and rapidity of the current, and from the channel
of the river being strewed with immense fragments of

T'ocks. Towards the close of the second day of their

journey, they were much perplexed at not being able to

discover any hut in which they might rest for the night,

and shelter themselves from the heavy rains which now
began to assail them. From this difficulty, however,
they were soon relieved by the activity and address of

their Indian guides, who, in less than an hour, erected a
sufficientnumberof huts, composed solely of the branches
of trees cut into stakes, and covered with the large leaves

of a plant called Vijahua.

On the 1 7th they set out from Tarigagua, and began
immediately to ascend a very steep mountain, called St
Antonio. Here their chief difficulties and fatigues seem-
ed only to commence. It is impossible, say our travel-

lers, to give an adequate idea of the appearance of the
defile which we were obliged to pass in crossing this

mountain. The ascent seemed every where almost
perpendicular ; the road in some places was so confined,

as scarcely to admit the passage of a single mule ; while
at others it winded along the edge of a precipice wliich

we could not regard without horror. Wiiut increased
their fatigues, and added considerably to the hazards of
iiio jou;';iey, was the singular state of the roads, or
rather paths, by which they were compelled to search
their way. During the whole of the ascent, the path is

covered with large holes, in general two feet deep, m
which the mules cautiously place their feet, and thus
climb the mountains by a kind of stairs. Much here
depends upon the address of the mules in stepping ; for,

if by accident or carelessness, they fail to place their

feet regularly in the holes, they infallibly bring down
both themselves and their rider; an event which, in

some parts of the road, is attended with the most alarm-
ing consequences. But if, from apprehension of some
sinister accident of this kind, the iraveller attempts to

walk, another inconvenience attends him of a less serious

nature indeed, but sufficiently tcazing ; for, owing to the

nature of the soil, which is a kind of clay, and the heavy
rains which incessantly fall in these regions, the holes

are continually filled with a slimy mud, and at the same
time so difficult to distinguish from the more solid part

of the road, that it is almost impossible to advance a
step without falling into some of these miry pools.

Though this singular state of the roads is undoubtedly
inconvenient to the traveller, and calculated to retard

him considerably, yet, so necessary are these holes to

his progress in these steep ascents, that when they arc

either filled up, or worn out by torrents of rain, the

Indian guides are usually despatched before him to pre-

pare the roads by cutting new trenches.

After surmounting these various difficulties in the as-

cent, our travellers had to encounter new dangers, of a
very singular nature, in descending on the opposite side.

Owing to the clayey nature of the ground, and the de-

structive effect of the heavy rains, it is impossible to

preserve, for any length of time, the holes or footsteps

which contributed so much to the easy ascent of the

mules ; and even if this had been possible, it is obvious,

that such a state of the road could not have afforded the

same facility in descending. Nothing, therefore, remain-

ed for our travellers, but to attempt the dangerous ope-

ration of sliding. It is wonderful to observe the instinct

of the mules on these occasions, and to notice the skilful

and cautious preparations which they make for engaging
in this hazardous enterprise. After examining the na-

ture and extent of the declivity, they begin to arrange

their feet, and assume that attitude of body which seems
best fitted for enabling them to perform this singular

operation; and having walked a few steps, as if to try

the nature of the descent, they at once commit them-
selves to their fate, and descend with a rapidity, which
never fails to strike the beholder with fear and astonish-

ment. Meantime the rider remains firm and erect on

the back of his faithful guide, and awaits the event with

awful solicitude. Nor is there wanting just cause of

alarm, when we consider the amazing swiftness of the

motion, and the incessant windings of the narrow path,

from which, if the mules should deviate in the smallest

degree, they infallibly precipitate both themselves and

their riders into the abyss below. The dexterity witl^

which the mules avoid such disastrous accidents, by

accommodating their different movements to the turn-

ings of the road, is truly surprising. Nor are we less

astonished at the intrepidity and boldness with which
they engage in an enterprise of so formidable a nature.

On some occasions, however, theircourage deserts them,

and they betray, by their cries, the strongest symptoms
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of alarm and agitation. When this happens, it becomes

necessary to send some of the Indian guides before them,

who, by their cries and gestures, encourage them to

make the first effort, and then they proceed in the usual

manner.
After passing some other defiles, similar in a great

measvire to that which we have so amply described, our

travellers arrived at the Paramo, or desert of Chimbo-
razo, where, though exempted from the fatigues and

dangers of the preceding days, they were exposed to

new hardships, occasioned by the severity of the cold,

and the violence of the winds. Durhig the remainuig

part of the journey, no incident occurred which deserves

particular notice. They continued for several days to

traverse those bleak and barren plains, keeping the

mountain Chimborazo always on their left, and on tlie

29th of the month arrived at Quito.

Besides this route, which we have so fully described,

there are several other roads which lead to the plain of

Quito. Humboldt approached it from the north by

Popayan and Pasto ; while Condamine, leaving his com-
panions at the river of the Emeralds, proceeded south-

east, and arrived at Quito, by crossing the northern flank

of the mountain Pinchincha. But from whatever quarter

the traveller approaches this extensive plain, its first ap-

pearance never fails to strike him with a pleasing asto-

nishment. As I ascended, says Condamine, the woods
began to open, and I soon beheld nothing around me
but extensive plains of sand, and above them the naked
rocks, which form the summit of Pinchincha. Upon
arriving at the highest part of this barren ridge, I was
seized with astonishment, mixed with admiration, at the

sight of along valley, about 16 or 18 miles broad, in-

tersected by numerous rivulets, hastening in every di-

rection to unite into one large stream, which waters the

centre of the valley. I saw, as far as my sight could

extend, cultivated fields, diversified with plains and
meadows; green hills, villages and hamlets, surrounded
by hedges and gardens ; and in the buck ground of the

picture, the city of Quito, closing the smiling land-

scape; I thought myself transported into one of our
finest provinces in France. As I descended, the climate

changed, passing gradually from extreme cold to the

temperature of one of the finest days in May.
Perhaps there is no circumstance in the first aspect

of this valley, which contributes so much to the sur-

prise and delight of the traveller, as the busy animated
scene which it represents, thus forming a pleasing

contrast to the silence and solitude of the country
thixiugh which he has passed. The whole extent of the

plain seems covered with towns and villages, of a sur-

prising neatness. The houses are not like those which
he had hitherto seen, composed of reeds, but built some-
times of stone, or more frequently of a kind of brick,

which they dry in the shade. Each of the towns and
villages has a large square in the centre ; on one side of

which a church is usually placed. From this square

the streets or roads proceed in regular straight lines,

to a considerable distance into the country, frequently

intersecting one another at right angles, and giving to

the whole the appearance of a large garden. The cli-

mate of this plain, notwithstanding its amazing height

above the level of the sea, is represented as warm and
agreeable, and peculiarly favourable to the growth of

all the productions of the middle regions of the tempe-
rate zone. It would appear, however, from an observa-

tion of Humboldt, tliat some considerable alteration in

this respect has occurred of late years. The great
earthquake of February 1797, says this traveller, which
agitated the whole province, and destroyed in a moment
from 35 to 40 thousand people, has also been fatal to the
survivors. It has so changed the temperature of the
air, that the thermometer generally stands at from 4° to
10° of Reaumur; while Bouguer always observed it at
15° or 16°.

In order to convey to our readers a more complete
idea of this interesting portion of the Andes, it will be
necessary to notice individually some of the more re-

markable mountains which form the side walls of this

singular plain. The first mountain of the western ridge
that claims particular attention, is Pinchincha, which
overhangs the town of Quito on the north. By tracing
a line south from this point, we discover the Ilinissa;

and, beyond it, at a still greater distance, the lofty

mountain of Chimborazo. These three mountains con-
stitute the principal summits of the western range, be-
tween which occur several mountains of less celebrity,

though by no means inferior in point of magnitude. Of
these the most important are Carguayraso, on the north
of Chimborazo; and Corazon, midway between Quito
and Ilinissa. The eastern range contains the following

remarkable summits, Cayamburo, Antesana, Catopaxi,
Tunguragua, Altair, andSangai: Cayamburo lies north-

east from Quito about 30 miles distant, and Antesana to

the south-east, nearly at the same distance. Here the
plain attains its greatest breadth. From Antesana, the

mountains incline to the west, till they join Catopaxi,
which appears directly east from Ilinissa. After this,

the mountains again retire, and the valley continues
open for the space of 50 miles, when the neighbouring
summits of Chimborazo and Tunguragua again cause it

to contract. From this point the ridge declines a little to

the east, and presents the remarkable summits of Altair

and Sangai.

Beyond this both ridges stretch considerably to the

south, but none of the mountains have acquired so much
celebrity as to deserve particular notice. It may be
proper to remark, however, that the Paramo of Assuay,
being interposed between the ridges, gives them the

appearance of uniting to the north of Cuenza ; but after

passing this Paramo, the mountains again separate, and
the double chain continues, as we formerly observed,

several miles to the south of Cuenza. A similar tem-
porary union of the ridges occurs on the north of the

province of Quito, by the interposition of the Paramo of

Pasto. Owing to the regular advancing and receding

of the mountains on both sides, and the intervention of

these Paramos, this great valley seems divided into at

least four smaller valleys, each of which contains a re-

markable city or town ; as Quito, Latacunga, Riobam-
ba, and Cuenza.

It is remarkable, that almost all the mountains which
we have now sketched, have at one time or other given

decided proofs of a volcanic tendency, and many of them
are to this day in a state of inflammation. Some au-

thors have even ventured to assert, that the whole of

this double chain constitutes but one great volcano, and
that the craters of the different mountains all terminate

in the same hollow. This hypothesis, however extrava-

gant it may appear, seems to receive considerable sup-

port from the catastrophe of 1797, when the whole val-

ley was affected by a dreadful earthquake, and tlie earth

seemed every where to open at once, discharging sul-

phur and water, and other materials of a volcanic nature.
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It deserves to be noticed, however, that in none of these

eruptions has any thing like lava ever been found: mud
and water constitute the principal materials ejected. In

this respect the volcanoes of the western world difi'er

widely from those of Europe.
Repeated attempts have been made by different tra-

vellers to reach the summits of these mountains, and
their efforts witn regard to some of them have happily

succeeded. Both Condamine and Humboldt obtained

a view of the crater of Pinchincha ; the latter ascended

in 1802, and from him we have obtained the following

particulars respecting its appearance. From the cir-

cumference of the crater there arise three peaks or

rocks, which project over the abyss. On one of these

rocks, Humboldt stationed himself, in order to obtain a

more complete view of the awful gulf below. The
mouth of the volcano forms a circular hole, of nearly a

league in circumference, the edges of which, cut per-

pendicularly, are covered with snow. The inside is

very black, but the gulf is so immense, that the sum-
mits of several smaller mountains within it can easily be

distinguished. Condamine found this crater extinct,

and even covered with snow; but in 1802, it gave evi-

dent signs of being still in a state of inflammation. The
height of this mountain, according to Humboldt, is 2477
toises above the level of the sea. The same travellers

both attempted to ascend Antesana, one of the volcanic

mountains of the eastern chain, but neither of them
could reach the summit. Condamine found it impossi-

ble to ascend higher than 2470 toises; and Humboldt,
though more successful, experienced great difficulty in

the attempt. The latter reached the height of 2773
toises, where, in consequence of the rarity of the air,

the blood streamed from different parts of his face; one
of the persons who accompanied him fainted, and all of

them experienced extreme weakness. The barometer
fell to 14 inches 7 lines.

But of all these volcanoes, none has excited greater

alarm, or produced more desolating effects by its erup-
tions, than Catopaxi, the most prominent of the eastern

range. The first eruption of this mountain recorded in

history, happened about the time of the Spanish inva-

sion ; an event which, if we credit the annalists of that

period, contributed in no small degree to the easy sub-

jugation of the country ; for the Peruvians, regarding it

as a signal of the wrath of their offended deities, and the
completion of that period foretold by their prophets,
when their lands should pass into the hands of stran-

gers, immediately abandoned the hope of saving their

empire. Of this eruption none of the particulars have
reached us. After an interval of more than 200 years,

Catopaxi again discovered symptoms of an approaching
eruption, and, in the year 1743, flames burst out from
several apertures near its summit. The appearance of
the flames was instantly followed by an immense tor-

rent of water, which descending from so great a height,

in a moment inundated the whole plain, swept before it

the cottages of the Indians and poor Spaniards, and
spread desolation on all sides. Turnintr to the south,

it entered the channel of the river that passes by Lata-
cunga, which instantly overflowed its banks. The inha-

habitants of the town escaped to the neighbouring-
heights, where they beheld the ruins of their houbjs.
Durbg three days, the mountain continued to emit
flames, and the torrent to flow; after which tlie latter

gradually diminished, but tli( flames continued several
days longer, and were accompanied with a loud noise,

which was supposed to arise from the wind rushing
violently through the new aperture in the mountain.
At last the fire also ceased, and all remained quiet till

May of tljjC following year, when the fire naving recruit-
ed its strength again, opened to itself new passages in

the sides of the mountain. The light of the flames
which issued through those lateral apertures, being re-
flected by the surrounding ice and hardened snow, pro-
duced during the night the most beautiful illuminations.
All this, however, was merely the prelude to a great
eruption, which happened in November following, and
again threw the inhabitants of Latacunga into new con-
sternation.

Respecting the immense torrent of water, which
makes so prominent a figure in this eruption, a consi-
derable difference of opinion has arisen. Some ascribe
it merely to the melting of the snow and ice by the
flames; while others consider it as the effect of the
subterranean fire upon certain reservoirs of water, which
they suppose to be collected near the summit. The
facts transmitted to us connected with this subject, are
too few to enable us to give any judgment respecting
this controversy. The form of this mountain is re-
markably regular, being that of a truncated cone ; and
its height, according to Condamine, is 2950 toises.

Humboldt endeavoured to reach the summit, with the
intention of examining the form of its crater, but was
not able to succeed. The same author, however, con-
tradicts an opinion pretty general in the country, that
this volcano has diminished in height since the great
earthquake of 1797.

Next to Catopaxi, the most remarkable, perhaps, of
all those volcanic mountains is Sangai; the southmost
of the eastern ridge, to which it bears a striking resem-
blance in form, but is considerably inferior in height,
being, according to Bouguer, only 2664 toises above the
level of the sea. Ulloa represents this mountain as
covered nearly in its whole extent of surface by perpe-
tual snow, and as subject in his time to incessant in-

flammation, the destructive effects of which are mani-
fest in the appearance of the surrounding plains, which
are rendered completely barren by its ashes. But this
volcano is distinguished from the rest, chiefly by the
noises which it utters. These frightful sounds, accord-
ing to the statement of the author last quoted, are often
so loud as to be heard at the distance of 40 leagues, as
distinctly as in the immediate neighbourhood of the
mountain. A similar account is given by Bouguer, who
informs us, that while engaged at the station of Sene-
gualap, a distance of 20 miles, his sleep was continually
interrupted during the night by the bellowings of this

volcano, which sometimes resembled the sudden crash
of thunder; but more generally a deep hollow sound,
which, by returning at short regular intervals, was pe-
culiarly annoying during the night.

Respecting Altair, in the immediate neighbourhood
of Sangai and Ilinissa, in the middle of the western
range, we have been able to obtain little information.

They are by no meanS remarkable for their height, and
seem distinguished chiefly by their double summits.
Cayamburo is described by Ulloa, as one of the loftiest

mountains of the whole range, having- its base encom-
passed by an extensive plain, remarkable for its cold-

ness and sterility. It has never exhibited any symp-
toms of a volcanic nature. Tunguragua has long been
famous for its hot baths, which are much frt quented by
all the people in the neighbourhood. The same re-
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markawle phenomena of hot springs are observed at a

mounlain to tlic south of Cuenza. Here the water rises

to the top of the hill, where it is seen bubbling through

orifices of five or six inches in diameter. This water is

said by Ulloa to be so hot, that eggs are hardened in it

sooner than in boiling water. Tunguragua is supposed
to be a volcanic mountain, and is believed to have sunk

down since the great earthqualie of 1797. The different

statements of Humboldt and Bouguer, respecting its

height, seem to give some countenance to this opinion;

the latter makes its height to be 2620 toises, while the

former found it to be only 2531, a difference of near 100

toises. The inhabitants of the neighbouring country,

says Humboldt, assert, that they have seen its summit
crumble down before their eyes.

But of all these mountains, the most prominent by far

is Chimborazo, which is usually supposed to be the

highest land on the globe. Several attempts have been
made by travellers to reach its summit, but none, as far

as we know, have yet been able to succeed. Humboldt,
ve have reason to believe, is among the latest, and
perhaps the most successful, of those who have en-

gaged in this arduous enterprise. He succeeded in

approaching to within about 240 toises of the summit, by

following a ridge of volcanic rocks, destitute of snow,

which greatly facilitated his ascent. When he reached

the height of 3031 toises, he felt himself incommoded
by the rarity of the air, in the same manner as on the

summit of Antesana; he resolved, however, to continue

the journey, b\it unfortunately he soon after fell in with

a fissure, which he found himself unable to cross, and

was therefore compelled to abandon the undertaking.

The short stay, says this traveller, which we made at

this enormous height, was dismal and melancholy; we
were enveloped by a thick fog, which only suffered us

from time to time to have a glimpse of the horrid abys-

ses by which we were surrounded. No living creature,

not even the condour, which hovered over our heads on
Antesana, was to be seen. Small kinds of moss were
tlie only organized beings which reminded us that we
were still in the neighbourhood of the earth. The
height of this mountain, by a trigonometrical measure-
ment of the same author, was found to be 3267 toises.

It is probable, from the appearance of certain scorified

rocks, mixed with pumice stone, which are found on
different parts of its surface, that this mountain has for-

merly been subject to eruptions ; but nothing certain

is known respecting this point.

We shall conclude our remarks upon the individual

mountains of the double range, by introducing an ex-

tract from Humboldt's travels, containing some particu-

lars respecting the Paramos of Pasto and Assuay, which
cannot fail to prove interesting to our readers.

" In order to go from Popayan to Quito, it was ne-

cessary to cross the Paramos from Pasto, even in the

rainy season, which had already commenced. The
name of Paramo is given, in the Andes, to every place

at the height of 1700 or 2000 toises, where vegetation

ceases, and where a cold, which penetrates to the bones,

is experienced. To avoid the heats of the valley of

Patia, where people in the course of one night are seized

with fevers, which continue three or four months, and
which are known under the name of calcuturas de Patia,

(fevers of Patia), we passed the summit of the Cordillera,

by horrid precipices, in order to proceed from Popayan
to Almager, and thence to Pasto, situated at the bottom
of a terrible volcano. Nothing can be more frightful

than the entrance and outlet of this valley, m which we
spent the Chi-istmas holidays, and where the inhabitants
received us with the utmost hospitality. It was covered
with thick forests, situated among marshes, where
the mules sunk half up to their backs ; and we passed
ravines so deep and so narrow, that we thought we were
entering the galleries of a mine. The roads, therefore,
are paved with the bones of mules, which have pe-
rished here with cold and fatigue. The whole province
of Pasto, comprehending the environs of Guachucal
and Tuqueres, is a cold plain, almost above that point
at which vegetation can take place, and surrounded
by volcanoes and soufrieres, which continually throw up
clouds of smoke. The unfortunate inhabitants of these
deserts have no other food but potatoes ; and when these
fail, as they did last year, (1800), they go into the moun-
tains, to eat the trunk of a small tree, called achupalla
{fiourrttia /litcarnia.) As this tree, however, is the food
also of the bears of the Andes, the latter often dispute
with them the only nourishment which these elevated
regions afford.

" From Riobamba, I proceeded by the famous paramo
of Assuay towards Cuenza, after having visited the large
sulphur mines of Tirrau. It was this mountain of sul-

phur, which the negroes, who revolted in 1797, after the

earthquake, attempted to set on fire. This, no doubt,
was the most desperate project ever attempted, for they
hoped by these means to form a volcano, which would
swallow up the whole province of Alaussy. At the
height of the paramo of Assuay, an elevation of 2300
toises, are the magnificent ruins of the Inca's highway.
It conducted almost to Cuzco, was entirely constructed
of cut stone, and very straight, and resembled the most
beautiful of the Roman roads. In the same neighbour-
hood are found also the ruins of the palace of the Inca
Tapayapangi, of which Condamine gave a description,

in the Memoirs of the Academy of Berlin. In the quarry
which furnished the stones, there are still seen several

half cut. I do not know whether Condamine spoke also

of the Inca's billiard table. The Indians name this place
in the Quichua language, Inca-chungana, the Inca's

game. But I must doubt, whether it was ever destined

for this purpose. It is a seat cut out in the rock, with
ornaments in the Arabesque form, in which it is be-
lieved that the ball ran. There is nothing more elegant

in our gardens in the English style, and every thing
proves the good taste of the Inca, for the seat is so situa-

ted as to command a delightful view."
Next to their immense height and colossal form, there

is nothing perhaps in the general aspect of these moun-
tains, which so much surprises the traveller, as tlie ap-

pearance of their summits clad in perpetual snow.
Though accustomed in some degree to a similar ap-

pearance in colder climates, he is by no means prepared
to expect, that mountains, exposed to the full blaze of a

vertical sun, should in like manner present all the hor-

rors and desolation ofan arctic winter. The condition of

these mountains seems to establish the general princi-

ple, that under every climate, the higher we ascend in

the atmosphere, the greater is the degree of cold ; and
that no region, provided the land be sufficiently elevated,

is exempted from the dominion of snow and frost. The
only difference seems to be, that under the equator, the

line at which perpetual snow commences is farther re-

moved from the surface of the earth, than under any
higher degree of latitude. This line, or inferior term of

perpetual congelation, as it is called, was found by an.
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experimentof Bougucr, to commence under the tropics,

nearly at the height of Pinchincha, or 2430 toises above

the level of the sea. By this nothing more is meant,

than that the temperature of the air at this height, is,

during some part of every day in the year, below the

freezing point, and consequently that the snow here is

permanent. It is obviously impossible to determine ac-

curately the precise height of this lower term of con-

gelation. It is liable to be affected by various circum-

•stances, and must therefore be subject to considerable

irregularities. When a mountain has a volcanic tendency,

the heat excited by its internal commotions will have

the efl'ect of raising the term of congelation. A similar

efiect will be produced by the particular form and extent

ef the base ; while, on the other hand, if the mountain is

considerably elevated, and presents a large surface of

perpetual snow, the cold which is thereby diffused upon
the surrounding regions, will have the tendency to bring

it nearer to the surface of the earth. It is found, how-
ever, with regard to the mountains of Peru, that these

opposing circumstances nearly destroy one another ; for

so regular is the line which marks the lower boundary

of the snow during the summer months, that it is pos-

sible, by merely tracing it with the eye, to form a

pretty accurate estimate of the height of the moun-
tains.

As we descend from this line, or term of congelation,

nothing is to be seen for the space of 100 or 150 toises,

but naked rocks and barren sands. A little lower we
begin to observe mosses fringing the rocks, and dif-

ferent kinds of heaths, and sometimes round hillocks,

composed of a spongy kind of eai'th, on which are found

stellated plants, the petals of which resemble the leaves

of the yew tree. Below this, for the space of 500 toises,

the ground is covered with a kind of thin grass, which
rises to the height of a foot and a half, or two feet, and

is called outckouc, in the language of the Incas. This

grass or hay is the distinguishing feature of the Paramos.

As wc descend still farther, we first meet with small

shrubs, and afterwards enter the woods, which become
gradually thicker as we approach the plain, which con-

stitutes the habitable and cultivated part of the province

of Quito. Such is the general appearance of the in-

terior sides of this double chain of mountains. It is

obvious, however, that the different characters of the

soil, its' particular exposure, the winds, the seasons, and
several other physical circumstances, will often cause

the limits of the regions which we have now described

to vary considerably.

In order to convey to our readers some practical idea

of the height of these mountains, and of the remarkable

severity of the w eathcr on their summits, we shall relate

some of the more interesting incidents which occurred

10 Bouguer and Condamine on the top of Pinchincha.

The peculiar difficulties which they had to encounter on

this elevated station, seem to have arisen chiefly from

the violence of the winds, and the extreme severity of

the cold. Hitherto they had been accustomed to pitch

a number of field tents, for the accommodation of their

party ; but here they were obliged to content tliemselves

with a single hut, which was so small that they could
hardly all creep into it. In this confined hovel, they had
no other light than what was furnished by a few lamps,
which they kept constantly burning, as muc)i with the

intention of producing heat, as of supplying light. Yet,

notwithstanding the smallness of the place, and the heat

of the lamps, so intense was the cold, that, while eating,

Vol, II. Part I.

each of them was obliged to keep his plate over u
chafiing dish of coals, to prevent his provisions from
freezing. The eflcct of the cold upon the different

parts of their bodies was not less remarkable. Tlieir

feet v.crc swelled, and so tender, that they could not

bear the heat, while every attempt at walking was at-

tended with intolerable pain. Their hands were covered
with chilblains, their lips were swelled and chopped, s(J

that it was impossible to move a muscle of their face, or

even to speak without drawing blood. To prevent these
baneful eff"ects of the cold, they sometimes attempted to

raise the temperature of their bodies, by drinking
strong liquors ; but this was soon found to be a useless

expedient, and no better preservative than common
water.

In consequence of this extreme degree of cold, they
were compelled, during the greater part of their stay

on this elevated station, to keep within the hut ; a pre-

caution which was rendered still more necessary by the

violence of the winds, and the thickness of the fog, which
sometimes involved them in midnight darkness. This
mist was occasionally seen rolling down the sides of the

moimtain, uncovering its summit, and presenting the

craggy rock, on which oiu' travellers were seated, like

a desolate island in the midst of a tempestuous ocean.

The scene now became truly magnificent, and peculiarly

interesting. They heard the noise of the tempests dis-

charging themselves on Quito, and the neighbouring
country. They saw the lightnings darting through the

dark clouds, and were at every instant startled by the

loud peals of thimdcr which rolled beneath them.
Meantime all was peace and serenity in the immediate
neighbourhood of their solitary hut. The wind was
abated, and the sky clear; and even a kind of cheerful-

ness and warmth was diffused around this bleak and
dreary mansion by the enlivening rays of the sun. But
this condition of things was seldom of long continuance.

The fogs again returned, which, in that elevated situa-

tion, added considerably to the difficulty of breathing.

Snow and hail fell incessantly, and the wind resumed its

former violence, so that they seemed subjected to the

dreadful alternative of being driven with their hut
down the precipice, or buried under it, by the rapid ac-

cumulation of the ice and snow. It is difficult to con-
ceive the extreme violence of the wind in these elevated

regions. Its velocity, which was indicated by the rapid

motion of the fog, was calculated to excite consideral)le

alarm, and was often so great as even to dazzle their

sight. Nor were the horrid concussions heard in the
interval of the blast, occasioned by the fall of enormous
fragments of rocks, much adapted to allay their fears.

Against this fury of the blast, they employed every
precaution which their situation could suppiv, I)y fasl-

ennig the door of their hut with tiiongs of leather, stop-

ping the chinks in the inside, and covering the whole
with straw ; but all these devices were found insufficient

to protect them from the storm. In addition to these
sources of uneasiness, arising from the rage of the
elements, and the asperity of the climate, they were ex-
posed to great danger from another quarter. In con-
sequence of the great acci.-aiulation of snow during the
night, and the door of their hut being fastened on the
outside, it became necessary that some persons sliould

lodge without the hut, whose business it was to attend

in the morning, to untie the thongs, and remove the snow
which every night lilockaded the door. This task was
allotted to a few Indians, who, though lodged at a more
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comfortable station, in the lower part of the mountain,
soon began to complain of the severity of the weather,
and the fatigue of the journey, and were thereby led to

form the resolution *of deserting their employers. This
resolution, which was immediately carried into efl'ect,

would undoubtedly have proved fatal to the whole com-
pany, had not one of the Indians, more faithful than the
rest, escaped from his companions, and performed him-
self, with nmch difficulty, the usual task of them all.

Such were some of the hardships to which the French
mathematicians were subjected during their abode at

Pinchincha, from which our readers will be enabled to

form some idea of the greater difficulties which the

traveller must encounter, in ascending the loftier sum-
mits of Catopaxi, Chimborazo, Sec.

The double ridge to which we have hitherto con-
fined our attention, constitutes, as we formerly observed,
not more than a tenth part of the principal chain of the

Andes
;
yet to this we arc compelled in a great measure

to limit our remarks, from want of accurate information

respecting the I'eniaining part. From Quito, the prin-

cipal chain extends northwards through Popayan and
Choco, along the western side of the river Atrato,

towards the Isthmus of Darien. After leaving Quito,

the chain gradually diminishes in altitude. At about
two degrees to the north of the equator, it is not above
one quarter of its former height ; and on the banks of the
Chagre, opposite Panama, it seldom rises above two or

three hundred toises. Rows of mountains higher, but
forming groups less regular, extend on the east side of

the Rio Atrato, under the name of the Sierra de Abibe,
and the Montes de Cauca, towards the Magdalen river,

and the province of St Martha. Humholdt crossed these

moimtains, in passing from Santa Fe de Bogsta, to the

coasts of the Pacific Ocean, and makes the following re-

mark upon the mode of travelling : " Oxen, says he, are

the only animals which can be employed in this passage
for transporting baggage. Travellers, in general, are car-

ried by men, called iarg-cros. They have a chair, in which
the traveller is seated, tied to their back ; they travel

about four hours' journey every day, and in five or six

weeks earn only fourteen piastres." Respecting the

composition of these mountains, this author merely re-

]narks, that on the north of Pasto, he found, at the height

of 1370 toises above the level of the sea, a red porphyry,
with an argillaceous base, inclosing vitreous feldspar

and hornstone, which has all the properties of the ser-

pentine of the Fitchel Geberg. He likewise adds,

that the mountains of Cauca contain mines of platina.

From Cuenza to the straits of Magelhaen, including

by far the greatest portion of this chain, nothing certain

is known. Helms, a practical German mineralogist,

observes, that the mountains near lake Titicaca are of

prodigious height, and that the summits near Paz are

the highest of the Andes. It must be recollected, how-
ever, that he did not travel so far as Quito. That part

of the Andes which lies west of Mendoza, is also repre-

sented as of vast height, and always covered with snow.

This statement, however, is contradicted by Ulloa, who
says, the Andes in Chili are not above a seventh part of

the height of those of Peru. That part of the range
which lies between latitude 31° and 46°, seems to con-

sist almost wholly of volcanoes.

The predominant feature in the composition of this

great chain appears to be clay-slate of various colours
;

on which, in many places, are incumbent strata of lime-

stone, and large masses of iron sand-stone : Amid the

clay-slate, the metals sometimes occur in veins of

quartz, sometimes in alluvial layers of sand-stone and
iron-sand. The lofty mountains of Peru, which consti-

tute the double ridge, according to Humboldt, are com-
posed chiefly of porphyry, whicli in many places presents
strata of enormous thickness. This porphyry, according
to the same author, frequently encloses vitreous feldspar
and olivin ; a circumstance which leads us to infer, that

it is porphyry of the newes' formation, since these sub-
stances are never found in the older porphyry. Hum-
boldt distinctly states it as his opinion, that the whole of
the huge mass of Chimborazo, and the other mountains
in the neighbourhood, is composed of this rock, from
the summit to the base, and expresses some surprise at

finding porphyry where granite might have been ex-
pected. Though it would be ridiculous in us to oppose
the statement of this author, especially if he had told us
on what evidence his opinion was founded; yet, from
the circumstance of this rock being a late formation,

and from clay -slate being the predominant rock in the
rest of tlie Andes, we are naturally led to conjecture
that the porphyry constitutes merely the c-xteriial cover-
ing, and reposes upon clay-slate, which in its turn may
be supported by granite, the usual nucleus of high
mountains. In support of this conjecture, it ought to

be recollected, that a similar appearance occurs in the

Alps, where Mont Blanc, in the very centre of large

granite mountains, presents on its lofty summit, instead

of granite, fsiennite, a rock of the primitive overlying
formations. Near Potosi are found irregular beds of

large bullets of granite ; and t!ie celebrated mount, in,

so rich in silver ore, is chiefly composed of a firm, yel-

low, argillaceous substance, full of veins of ferrugineous
quartz, in which some of the best ores are iound. In
passing the ridge of the Andes, between Potosi and
Lima, Helms stil! found clay-slate to be the predominant
substance; sometimes with strata of sand-stone, some-
times with long extents of granite. Near the lake

Titicaca, the same author observed in some places the

clay-slate covered with alluvial layers of marl, gypsum,
limestone, sand, fragments of porphyry, and even rock-

salt ; yet rich silver occurs in abundance. Near Gua-
canvelica, in the neighbourhood of Lima, the mountains
are chiefly sand-stone or lime-stone, but still equally

high and equally rich. To the north of this place, the
ridge for a hundred miles is said to be calcareous, yet

fertile in metallic ores.

The frequent occurrence of clay-slate in the Andes,
has led some to entertain the extravagant idea, that this

rock is a volcanic production ; an opinion which they

consider as greatly supported by the peculiar nature of

the substances, thrown out in the eruptions of these

mountains, which, as we formerly observed, consist

chiefly of clay and mud. This matter they suppose to

be converted by the action of fire into clay-slate, which,
having been ejected during thousands of years, has
completely covered the granite. We forbear at present
to offer any remarks upon this hypothesis, and proceed
to notice some particulars respecting the three subordi-

nate chains of the Andes, viz. the chain of the coast of

Venezuela, the chain of Parima, or the cataracts of
Orinoco, and the chain of Chiquitos.

Of these three chains, the most northern, or that of

Venezuela is the highest, and also the narrowest. Its

greatest height is found at that place where it takes the

name of Sierra de Nevada de St Martha, it latitude XO"

2', and of Sierra Nevada de Merida, in latitude 8° 30'.
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The fermev is about 5000, the latter 5400 Spanish ells,

or 2350 toises in height. The Paramo de la Rosa, and

the mountain of Merida, are continually covered with

snow; and boiling water, with hydrogenated sulphur,

issues from their sides. It deserves to be remarked,

that these high mountains of St IMarlha and St Merida,

stand almost insulated, being surrounded by few high

ridges. To the west of Santa Fe, no snow-clad peaks

arc to be seen, and the Sierra de Merida stands at the

edge of the plain of Carraccas, which is scarcely 40 toises

above the level of the sea. That part of the chain which
extends from Merida to Trinidad encloses three valleys,

lying east and west, which give certain signs of their

having been formerly lakes, the water of which has eva-

porated, or run oflF by opening lor itself a passage. These
three valleys are enclosed by two parallel ranges of

mountains, into which the chain of the coast divides it-

self from Cape Veta to Cape Cordera ; the northern

range is a continuation of St Martha, the southern a

prolongation of St Merida. It is remarkable, that the

level of these three valleys of Carraccas, Aragua, and
Monai, are above the surface of the ocean. By repeated

barometric measurements, the first was found to be 416
toises, the second 212, and the third not more than 80

or 100, above the level of the sea. The general height

of the chain of the coast is from 600 to 800 toises, the

Nevada of Merida is 2350, and the Silla de Carraccas

1316, lowering towards the east, so that Cape Codei-a is

only 176 toises. This depression, however, is only of

the primitive rock, for there are secondary calcareous

mountains from Cape Unara, which are higher than the

gneiss and mica slate. These calcareous mountains
follow this chain on its southern side, and increase in

height towards the eastern point of the continent. The
chain of the coast is more steep towards the north than
the south ; and there is a dreadful perpendicular preci-

pice of 1300 toises, in the Silla de Carraccas, above Cas-
savalledo. This appearance, which seems to contradict

the generally received opinion, that all mountains de-
cline more abruptly to west and south, Humboldt en-

deavours to explain by supposing, that the northei-n

part of this chain was torn away by the force of the
water, during the great catastrophe which produced
the gulf of Mexico.
The chain of Parima no where seems to rise to an

equal height with the northern range ; the mountain of
Duida, whose volcano is in latitude 3° 13', not far from
Esmeralda, is reckoned the highest, and, according to

Humboldt, rises 1323 toises above the level of the sea.

This is a picturesque and majestic mountain, ejecting

flames towards the close of the rainy season, and situat-

ed near a beautiful plain, covered with ananas and palms.
This chain seems to contain not a single alluvial rock

;

nothing is to be seen but granite, gneiss, mica-slate, and
hornblende slate.

Little is known respecting the third chain. The high-
est summits appear to be between 15° and 20'' south
latitude, from the circumstance of the rivers here tak-

ing opposite courses, some passing to the river of the
Amazons, and some to that of I.a Plata.

Between these three ridges, are three immense val-

leys ; that of Orinoco, that of the river of Amazons,
and that of the Pampas of Buenos Ayres, all opening
to the east, but shut on the west by the Andes. The
middle valley, or that of the Amazons, is covered with
forests so thick, that the rivers alone form roads ; while
those of Orinoco and Pampas, are savannahs or grassy

plains, with a few scattered palms; and so level, that

sometimes for 800 square leagues, there is no elevation

exceeding eight or ten inches. In the northern plain,

the primitive rock is covered with lime-stone, gypsum,
and free-stone, while in that of the Amazons, the gra-

nite every where appears. The general inclination is

to the north-west, which, according to Humboldt, is the

usual arrangement of primitive rocks. In the Andes,
petrifactions are uncommon, but there are sometimes
patches of gypsum, and secondary lime-stone ; while

the range of Parima consists entirely of granite, and other

primitive rocks. But in the calcareous freestone of the

northern ridges of the coast, Humboldt found many
shells, seemingly of recent petrifaction, as they are

those of the sea, now at the distance of nine leagues. In

the plain of Orinoco, are found petrified trees, in a

coarse breccia. Granite forms the chain of Pariina ;

but in that of the coast, it is covered with gneiss and

mica slate. It is sometimes stratified in beds from two

to three feet thick, and sometimes contains large crystals

of feldspar. The mica slate sometimes presents red

garnets and saphore, and in the gneiss of the mountain
of Avila green garnets appear. In the range of Parima,

there occur large masses of most brilliant talc, formerly

imparting such reputation to the Dorado, situated be-

tween the rivers Essequibo and Mao, and other moun-
tains, which, like burnished gold, reflect the light of

the sun, and have hence been denominated the shining

mountains. Smectite, or soft jad, is formed into idols

:

and Condamine discovered that hard jad, called Amazone
stone. Chlorite slate also occurs; and beautiful horn-
blende slate rises through the streets of Guaiana, or St

Thome. Humboldt, at the end of his Paper in the

Jmn-nal de Flnjuique^ has furnished us with the follow-

ing sketch of the order in which the rocks occur, in the

chain of the coast, and that of Parima. He divides them
into primary and secondary. Both these classes of rocks
rest upon massive granite, often mixed v.ith jad and
plumbago. This is followed in the primary by foliated

granite, mica slate, w'ilh garnets; primitive slate, with
beds of native alum ; slate mixed with hornblende,

green-stone, amydalov/ ; and above all, porphyry slate.

In the secondary, the granite is covered by gneiss, with

beds of primitive lime-stone, the mica slate w'ith horn-
blende and lime-stone; and this with beds of Lydian
stone, petrisolen, gypsum, and calcareous free-stone.

For further information respecting the Andes, our
readers may consult Voyage Historique de I'jlmeriqiie

Meridioiia/c, par Don Antonio de Ulloa; La Figure de

la Tcrre, parBouguer; Journal de Condamine ; Helms'
Tagehiich^ iS'c. or Journal of a Jotirney through Peru,
from Buenos .dyres to Lima ; Journal de P/nisiquc, Mes-
sidor, An. ix. July 1801, or Phdosoplncal A/agazine, voL
xvii. xviii. ; Pinkerton's Modern Geogra/i/iy, vol. ii., and
Molina's Aat. Hist, of Chili, vol. i. (*)

ANDIRA, in Zoology, a name given by the inhabi-

tants of Brazil to a large species of hat, either the Ves-

pertilio Sjieelrum, ov V. rom/;!/n^v of naturalists, (y)
ANDOVER, a borough and market town in Hamp-

shire, situated on the river Andc, from which it re-

ceived the Saxon name oi .dndeafaran, or "Over Ande."
Though the present corporation was established in the
reign of Eliza1jeth,yet the town is said to have received
its first charter from king Joiui. On Quarley Hill and
Brehill, in the neighbourhood, the sites of two Roman
encampments may be distinctly traced, as many of the

trenches are not filled up. From the situation of An-
G 2
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dover on the grcai; western road to Exclcr uiid PI)

-

mouth, it has several excellent inns. Some of the

streets arc spacious and elegant ; and the court-liouse,

witli the market-house below it, is a handsome modern

building. It carries on a considerable trade in shalloons

and malt. Population in 1801, 5504; of these 1 158 are

males, 1846 females, and 1257 are employed in trades

and manufactures. It is G5 miles west of London. See

Hum^^'s Hkiorij, vol.viii. p. 299. (tc)

ANDOVER, a flourishing town in the United States,

in Essex county, Massachusetts. During the American

war, the army received large supplies of powder from

the powder-mill in the south parish. There is here also

a paper-mill, and a celebrated academy, whicl'i was

founded by the liberality of the family of Philips. The
land in the neighbourhood is fertile and well cultivated,

particularly where it is watered by the river Shawshcen.

Population of the parishes 2S63. It lies 22 miles north

of Boston, (o)

ANDRACHNE, a genus of plants of the class Mo-
noscia, and order Gynandria. See Botany, {jiv)

ANDRAVIRI, or Gudaviui, the name of a town,

situated on a river in a province of the same name, and
in the middle of the island of Sumatra. A considerable

trade in pepper and gold is carried on in this province

with the inhabitants oi JManincabo, uiul the mountaineers

in the interior of tlic island. (?(')

ANDRAPODOCAPELI, from «»^,.«x<.J',^«, to reduce

to slavery, and kktiiAo;, a crier or seller, is the name
given by the ancients to those who dealt in slaves. In

order to make the slaves look sleek and plump, and

give them the appearance of health, they purified their

skins in baths prepared with barley and other kinds of

meal, to which, if we believe Galen, nitre was some-

times added. For the purpose of giving delicacy and

softness to their skins, they occasionally flogged thera

lightly with cords, and besmeared them with oil. {vS)

ANDRE, John, Esq., adjutant general of the British

army during the late American war, was by birth an

Englishman, and born in the year l"5l. From the im-

perfect accounts of the early part of his life, he appears

to have been employed in the capacity of a merchant's

clerk, until about the 18th year of liis age, when he

quitted the compting-house for the field ; emburried for

America, and atterwards entered into the service of the

British army, under th6 command of sir Henry Clinton.

Endowed by nature with talents of a superior order, he

seems to have f--)und suflicient leisure, while in the mer-

cantile profession, to attain a very considerable profi-

ciency in the arts ol poetry, music, and painting ; and

of his abilities as a writer at this time, he has left us

ample proof in his epistolary letters. His great merits

as a soldier, united to the most amiable and accomplish-

ed manners soon conciliated the affection and esteem of

his associates, and raised him to the rank of a major.

But his future prospects were not long after destroyed

Ijy the agency he took in a scheme that was formed for

delivering to sir H. Clinton the important post at West
Point. This daring and treacherous project originated

.vith general Arnold, who, while he held the command
of that station, made overtures to the British general

characteristic of his own turpitude, and by no means
honourable to the character of the British commander.
West Point, called with great propriety the " Key of

Xew-York river," was an object, the reduction of which

by force had already been attempted : it was now to be

effected by a dilTerent way, by the arts of bribery and

'Orruption. The absence of Washington, who had gone

to Connecticut, appeared to Arnold to afford the most

favourable opportunity of carrying his plans into ope-

ration ; his treacherous proposals were listened to by

sir Henry Clinton; and major Andre was authorized, as

a confidential agent, to confer with him, and bring the

negociation to a conclusion. Perceiving that very im-

portant advantages might result to his country from the

successful result of the measure, Andre was stimulated

to undertake its execution. A British sloop of war had

been stationed for some time at a convenient place to

facilitate the design. On the night of the 21st of Sep-

tember, 1780, he went aboard the sloop and was con-

veyed in a boat to the beach without the lines of either

party. Here he met Arnold, who conducted him to the

house of a Joshua H. Smith, about two miles from Stony

Point. They arrived in the house just before day, and
stayed there imtil the next morning, during which time

Arnold communicated to him, in writing, the state of

the army and garrison at West Point, the number ofmen
considered as necessary for its defence, a return of the

ordnance, the disposition of the artillery corps, in case,

of an attack, with drafts of the works, 8cc. Major Andre
now became extremely solicitous to return by the way he
came. This however was impossible; for the two moiv

who had been induced to bring him on shore refused to

convey him back. It was theref irc necessary that he
should endeavour to reach New York by land. Yielding

with reluctance to the solicitations of Arnold, he laid

aside the regimentals which he had hitherto worn; and
having dressed himself in a plain suit, he received a

passport under the feigned name of John Anderson, by
which he on horseback began his journey.

In this painful state of mind, alone and without having
excited a suspicion, he passed the American guards,

and had nearly reached the British lines, when he waS(

suddenly disturbed by three militia men, who were scout-

ing the country between the outposts of the hostile

armies. They suddenly seized the bridle of his horse,

and demanded of Andre his business in that place. It

is more easy to imagine than to describe his feelings.

The surprise of the moment put him off his guard ; and

instead of showing his pass, he hastily asked the men
" Where do you belong ?" They answered, " to below."

He replied, •' so do I." He immediately recollected his

mistake; but it was too late. The suspicions of his in-

terrogators were roused, and they insisted on searching

him. He offered them his purse and watch, and pro-

mised very great rewards if they would suffer him to

depart. Indignantly rejecting all his offers, they pro-

ceeded to search him, and found in his boots the papers

which Arnold had committed to his charge. The un-
fortunate Andre, even in this crisis, regardless of his

own fate, was particularly solicitous to save Arnold from
destruction. Having effected this object by a dexterous

stratagem, he addressed a letter to general Washington,

in which, with the frankness becoming -x man of honour,

he avowed himself under his proper name and charac-

ter, and detailed the whole transaction. He intimated

that no apprehensions of personal safety had induced

him to address the commander in chief: but that he

wished to save himself from imputations dishonourable

to his character. " It is to vindicate my fame," says
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ANDREANOFSKIE-OSTROVA, or Andrf.novi an

Isles, are a group of six or more islands, which arc

coiuprehciKled under the more general appellation of

the Aleutian Isles, (w)

ANDRENA, a name given by Aristotle to the in-

sects that live upon flowers; but now employed by Fa-

bricius to designate a genus of insects of the order

Hymenoptera, and family of Apis. See Latreille Hist,

(les Fourmes lie France. Fabric. Entomol. torn. ii. p.

307; and Diet, des Sciences Mit. torn. ii. p. 117. See

also Entomology, (u')

ANDREW, the apostle, the son of Jonas, and brother

of the apostle Peter, was an inhabitant of Bethsaida, a

town situated on the shore of the Lake of Gennesareth

;

and was by profession a fisherman. From the first chap-

ter of John's Gospel we learn, that he was at first a dis-

ciple of the Baptist, by whom he was directed to our

Saviour; and that he carried the joyful tidings to his

brother Simon, and conducted him to the Messiah. The
two brothers, however, did not remain long with Jesus
at this lime, but returned to their own home, and con-
tinued their former profession, till, about a year after-

wards, our Lord, passing through Galilee, found them
fishing upon the sea of Tiberias, where he gave them
a miraculous draught of fishes, and thus made them
fully sensible of his divine power. Availing himself of
the conviction, which that event had produced in their

minds, our Lord told them that he was to make them
fishers of men, by employing them in preaching and
propagating his religion : and they immediately left

their nets and followed him.
After our Lord's ascension, when the miraculous

powers of the Holy Ghost had descended upon th<-

apostles, to qualify them for the duties of their sacred

he, " that I speak, not to solicit security." He request-

ed that he might be treated as a man of honour. " In

any rigour, policy may dictate, I pray," adds he, " that

a decency of conduct towards me may mark, that though
unfortunate, I am branded with nothing dishonouriible,

as no motive could be mine, but the service of my king;

and that I was involuntarily an impostor." A board of

general officers was appointed to take cognizance of his

case, and before that body Andre offered an explanation

similar in substance to that which his letter to Wash-
ington contained, but much more in detail. After an

impartial investigation, the result of the trial was an
unanimous opinion of the court martial that major An-
(h'e was a s/iy, and that, agreeably to the laws and usages
of nations, he ought to suffer death. The peculiar situ-

ation of the gallant captive caused the deepest concern
among all ranks both in the American and in the Bri-

tish army. "Every tongue acceded to the justice of

his sentence, yet every eye dropped a tear at the neces-

sity of its execution."* Finding his doom inevitable, he
wished some modification of that part of his sentence
which related to the manner in which he should die. In

a most pathetic letter to Washington, written the day
before his execution, he thus expressed himself:

—

•' Buoyed above the terror of death, by the consciousness
of a life devoted to honourable pursuits, stained with no
action that can give me remorse, I trust that the request

I make your excellency at this severe period, and which
is to soften my last moments, will not be rejected." '•' Let
me hope sir, that if ought in my character impresses

you with esteem towards me; if ought in my misfor-

tunes marks me the victim of policy, not of resentment,

I shall experience the operation of those feelings in

your breast, by being informed I am not to die on a

gibbet."

The commander in chief, participating in the gene-

ral sorrow felt on account of his situation, immediately
laid the subject for consideration before his officers.

The maxims of war pronounced a modification in the

manner of his death inadmissible. On the 2d of October
he was led out to the place of execution, and as he went
along bowed familiarly to all those with whom he had
been acquainted in his confinement; and performed the
last offices to himself with a composure that excited the

admiration and melted the hearts of the beholders. Upon
being told the final moment was at hand, and asked if

he had any thing to say, he answered, " Nothing but to

request that you will witness to the world that I die like

a brave man."
The death of Andre has been represented by Brissol,

Stedman, and other writers, as a reproach to the charac-

ter of Washington. But let it be recollected, that,

throughout the whole affair, the conduct of the com-
mander in chief, and that of the board of general officers,

was marked by every indulgence not incompatible with
tlieir duty, and that they sincerely lamented the neces-
sity of the measure they were induced to adopt. Andre
himself acknowledged tlieir generosity of behaviour to

him in every respect. In a conversation with a gentle-

man who visited him after his trial, he said, he flattered

himself he had never been illiberal, but if there were
any remains of prejudice in his mind, his present expe-
rience must obliterate them. "Never, perhaps," says

general Hamilton, " did a man suffer death with more
justice, or deserve it less." A monument was erected

to his memory in Westminster abbey, by order of the

king, with every mark of respect which could honour
his virtues and commiserate his misfortunes.

The sketch of his life and character cannot be better

concluded than with the following extract of a letter

written by the late general Hamilton :

—

" There was something shigularly interesting in the

character and fortunes of Andre. To an excellent un-
derstanding, well improved by education and travel, he
united a peculiar elegance of mind and manners, and the
advantages of a pleasing person. It is said he possess-

ed a pretty taste for the fine arts, and had himself at-

tained some proficiency in poetry, music, and painting.

His knowledge appeared without ostentation, and em-
bellished by a diffidence, that rarely accompanies so

many talents and accomplishments, which left you to

suppose more than appeared. His sentiments werj
elevated, and inspired esteem; they had a softness that

conciliated affection. His elocution was handsome, his

address easy, polite, and insinuating. By his merit he
acquired the unlimited confidence of his general, and
was making a rapid progress in military rank and reputa-

tion. But in the height of his career, flushed with new
hopes from the execution of a project the most benefi-

cial to his party that could be devised, he is at once pre*

cipitated from the simimit of prosperity, sees all the

expectations of his ambition blasted, and himself ruined.

Hamilton's letter. Co/lic. of Mass. Hist. Sec. Vol. ii-*

Warren, vol. ii. Hos.Vck £^ P'rancis.

JIrs WaiTcn.



54 AND AND
mission, Scythia and the neighbouring countries were
assigned to the apostle Andrew as the field of his hi-

bours. In his way to that barbarous country, he tra-

velled through Cappadocia, Galatia, Bithynia, and along

the banks of the Euxine sea, instructing the inhabitants

in the Christian faith. {Euseb. lib. 3. ch. i.) He after-

wards spent several years in travelling over Thrace,

Macedonia, Thessaly, and Achaia, preaching and pro-

pagating the gospel, and confirming by various mira-

cles the truth of the doctrines which he taught. It is

said that he founded a Christian church in Constantino-

ple ; and that he ordained the person named by Paul

(Rom. xvi. 9.) the beloved Stachys, the first bishop of

that place. At length he came to Patrae, a city of

Achaia, where he gave his last and greatest testimony

to the truth of the gospel. jEgeas the proconsul, en-

raged at his boldly persisting to preach the doctrine of

a crucified Saviour, commanded him to join in offering

sacrifices to the heathen gods; and upon the apostle's

refusal, he ordered that he should be severely scourged,

and then sentenced to the death of the cross. That
death he cheerfully endured, but not in the usual form:
his cross was shaped like the letter X, which froni that

circumstance commonly bears the name of 67 .'Indreiv's

cross. To make his death the more painful and linger-

ing, as a punishment for his invincible patience and
constancy, he was fastened to the cross, not with nails,

but with cords. Having hung two days, praising God
for his martyrdom, and exhorting the spectators to a

faith in those doctrines for which he suffered, he is said

to have expired on the 30th day of November, but in

what year is uncertain. The emperor Constantine
caused his body to be removed to Constantinople, and
to be interred with great solemnity in a church which
he had built in honour of the apostles. See Cave's Lives

of the Ajiostlfs. (a. f.)

ANDREW I, II, and HI, kings of Hungary. Sec
Mad. Univ. Hist. vol. xxxii. p. 107, 120, 129. See also

Hungary and Germany, (o)

ANDREW, St, Knights of, is an order of knight-
hood instituted by Achaius king of Scotland. See
Thistle, order of, the name which it now bears, (to)

ANDREW, St, Knights of, is an order of knight-
hood, instituted in Russia, in 1698, by Peter the Great,
in commemoration of the supposed introduction of

Christianity into that empire by the apostle Andrew,
and with the view of animating the Russian nobility in

the war against the Turks, (w)

ANDREWS, St, an ancient town of the county of

Fife in Scotland, formerly the seat of the archbishop,

and the ecclesiastical metropolis of the kingdom. It

stands on the sea shore, in North Lat. 56° 19', and West
Long. 2° 50', at the bottom of the large bay of the same
name, on the south side of the frith of Tay ; 38 miles

north from Edinburgh, and 13 south-east from Dundee.
It consists of three principal streets, North street, Mar-
ket street, and South street, which run nearly parallel

to one another, or rather slightly diverge towards the

west from the ruins of the ancient monastery. The
principal streets are intersected at right angles by nar-

rower ones. Formerly there was another large street,

of which no vestige now remains, running westward
from the castle. The town stands on a rock or pro-

montory pi'ojecting into the sea, with a bold steep cliff"

in front; Inn at a small distance, on the right and left,

are large flats of s'and, and of that sort of ground formed

by the sea, called links in Scotland. The country around
is fertile and beautiful. The houses are built of stone,
and those in the principal streets are mostly three sto-

ries high. Their antiquity gives them in general a
sombre appearance, but the reviving spirit of the inha-
bitants is fast remedying this defect; for in numerous
parts of the town, the light modern edifice is seen ra-

pidly to arise from the ruins of ancient piles. It dis-

plays the ruin of a tower and church, belonging for-

merly to the ancient Culdees;—of an extensive monas-
tery of Augustinian monks;—of a magnificent cathedral
church;—of a convent of Dominican, and of Observan-
tine friars ;—and of a castle, noted in Scottish history,

as the residence and place of the assassination of the fa-

mous cardinal Beaton. It is the seat of a university,

which is the most ancient of the four Scottish ones;
and there are two public schools, mostly paid by the

town-council and under their patronage, viz. a gram-
mar-school, and one for English, writing, and arithme-

tic. There are two churches of the established reli-

gion in the town, an English chapel, and a burgher dis-

senting meeting-house.
The university consists of two colleges, one on the

north side of the town, called St Salvator's, the Old,
the Philosophy, or the United College ; the other on
the south side of the town, called St Mary's, the New,
or the Divinity College. In the former are taught lan-

guages, mathematics, philosophy, and history ; but in

the latter divinity only, and the co-relative branches.

This is the only college in Europe, it is believed, where
theology is the sole study. The number of students at

both together, do not in general greatly exceed one

hundred; a circumstance which may be thought sur-

prising, considering the attention and ability of the

teachers, and the many local advantages of this town as

a place of study. Indeed these are by no means few.

The society is so small, that the character and conduct

of every individual is known ; and while diligence, at-

tention, and good behaviour on the part of the student

are encouraged, every tendency to idleness, to riot, and
dissipation, is immediately checked.

The university library is well stored with excellent

books, and every student has easy access to it for a tri-

fling annual payment. The avocations from study are

few, as the university is situated in a peninsulated coun-

try, equally remote from the gi-oss luxuries of commer-
cial, and the dissipating gaieties of fashionable life. At
the same time, the youthful mind and body are by no
means left destitute of the invigorating influence of in-

nocent amusements, these being deemed quite neces-

sary to both health and morals. The situation of the

place is uncommonly salubrious ;—the w alks are always

dry, the air pure, the streets spacious and open, and the

water, which is conveyed in pipes from adjacent springs,

peculiarly excellent. Putrid or malignant diseases very

rarely occur, or if they do, are much less destructive

here than in most other places of the same population.

A public examination of each class at the termination of

the session, excites and maintains a spirit of industry

and emulation. In each college there are apartments,

rent free, for lodging the students, and a public table is

kept for the bursars as they are termed, on the founda-

tion. In the philosophy college, there is a separate

table for such students as choose to board themselves,

at about 10/. or 12/. during the session, consisting of
6i months. A professor presides at each table. The I
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two colleges are entirely independent of each other in

their revenues and discipline. Each ol' them is go-

verned by its own principal, and the university is go-

verned by a chancellor ana rector. The chancellorship

was an office intended to have been perpetually vested

in the archbishop; but since the Relorniation, the chan-

cellor has been elected by the two principals and the

professors of both colleges. The rector is chosen an-

nually by the principals and the professors of both col-

leges, the students of divinity, of moral, and of natural

philosophy; and none but the two principals, and the

professors of theology are eligible to this office. The
rector is prseses of the Sonatus Academicus, or univer-

sity meeting, consisting of the principals and professors

of both colleges. This meeting confers the higher aca-

demical degrees, and has a common interest in the li-

brary. To the care of the rector are committed the

privileges, discipline, and statutes of the university.

The town is governed by a provost, dean oi guild,

and four bailies, and as a royal burgh for electing a
member of parliament, it is classed with Cupar-Fife,

Perth, Forfar, and Dundee.
The manufactures ol St Andrews are almost entirely

confined to two,—golf-balls and sail-cioth. The former
has been long established, and employs about ten or

twelve men constantly at work. A good hand makes
nine balls a-day. The annual consumption of the place

amounts to about lour inousand, ana they export every

year to Edinburgh, Glaby,ow, Perth, Aberdeen, and
other places, upwards of twice that niunber. The balls

are made of strong alumed leather, and sturted with lea-

thers, the maker forcing these in at a small hole left in

the covering, by a blunt pointed iron instrument, wliich

he applies to his shoulder. They thus acquire a sur-

prising degree of hardness and elasticity. When dry
they are painted with white oil-paint to exclude the
water, and render them easily seen. The employment
is deemed unhealthy, many of the ball-makers being
observed to die of phthisis. It is singular, perhaps,
that no manufacture of ^o\i-clubs should be established

liere, there being so great a demand for them.
Tlie manufacture of sail-cloth was first established,

in 1793, by Mr Dempster of this place; who, about five

years ago, obtained a patent from government for an in-

genious improvement in the construction of this valua-
ble article. The improvement is this: The canvas is

made altogether of double sewing twine, of nearly the
same size in warp and W'oof, and is almost double the
strength of common sail-cloth, over which it has other
important advantages; for it is not liable to rot or mil-
dew, owing to the twine being properly boiled or bleach-
ed before it is woven. And being weaved without starch
or any other dressing, it is much closer in its texture,
and more pliable than common canvas. A cloth of a
certain number made for the use of the navy, is requi-
red to bear a weight of 269 pounds on the inch, where-
as this patent cloth, of the same number, will sustain the
weight of oOC pound on the inch. In short, for strength,
durability, and pliability, it far excels all other canvas.
Hitherto the patentee has done little more than to esta-
blish the reputation of his manufacture, having had to
struggle with and surmount the opposition of other ma-
nufacturers of sail-cloth ; but the demand is now much
greater than he can supply. Measures, however, are
takiiig to increase the quantity. Forty looms, and eiglity
people are at present employed. The annual product
is about 1 60,000 yards.

St Andrews has at present belonging to it nine vessels,
from lorty to several hundred tons, employed in the
wood and coasting trade. Its harbour is narrow and
of difficult access ; but a plan has been lately given in by
Mr Rcnnie for eidarging and deepening it. The esti-

mate is 1 8,000/. Should this be carried into execution,
the advantage arising from it would be great, both to
this place, and to the coasting-trade in general, for fre-
quent accidents happen to vessels in this bay for want
of a proper harbour at St Andrews. Its fishings, which
were once considerable, are now dwindled to three or
four boats, and these seldom employed. It imports
wood, iron, coals, &c.; but its exports are limited to
grain, and the two species of manufacture already men-
tioned. The dangerous navigation of the bay, and fre-
quency of accidents, induced this town to procure a life-

boat very soon after the publication of that excellent
invention.

With respect to the origin of this place, it has been
referred to a very early period. Legend informs us,
that a Greek monk of the name of Rcgulus was, about
the year 370, commanded by a vision from heaven to
leave his native country, and to come and preach the
gospel to the Picts, of the island of Albion. He is said
to have had a tedious and tempestuous passage, and to
have been at last shipwrecked in the bay of St Andrews,
where with difficulty he got ashore, accompanied by a
few more monks his companions, and some of the relics
of the apostle Andrew. Hergustus, who was then king
of the Picts, received the strangers graciously, and in a
short time embraced the Christian religion, as did the
greater part of his subjects. He afterwards presented
the saint with one of his palaces, and some lands at the
place where St Andrews now stands, and built him a
church, of which the ruins still exist, and which bears
the name of Regulus.

At that time the adjacent country is said to have been
woody, and infested with wild beasts, particularly boars

;

as a proot of which. Hector Boece, who wrote in 1526,
informs us, that in his lime thq|p were still to be seen,
chained to the great altar of the cathedral church of St
Andrews, the tusks of an immensely large boar which
had been killed in the neighbourhood. The tusks, he
says, were each 1 6 inches long, and 4 inches thick. The
walls of St Regulus's church are still standing, and the
lower, which is a square prism, (without a spire,) of 20
feet inside, and 108 feet high, is as straight as when it

was first built. The arches of the doors and windows
are all semicircles, which is sufficient to show its great
antiquity. St Regulus changed the name of the place,
which was at first Muckross, (signifying the promontory
of boars,) into Kilrymont, or Cclla Regis in Monte, m
compliment, it would seem, to his royal benefactor. He
also established here the first Christian priests of the
country, called Culdees. But the exemplary virtue of
Regulus and his company prevailed over the fame of
even the king himself, for in a short time the name of
the church and place was changed from Kilrymont to
Kilrule, {I^'anum vel Cella Kcguli,) a name W'hich is

still retained among the Scotch Highlanders. In 809,
Hurgus, king of the Picts, conferred on the see of Kil-
rule a tithe out of all the lands within his dominions, and
directed that the cross of St Andrew should henceforth
be the badge of the country. In 840, Kenneth Macalpin,
king of the Scots, having subjugated the Picts, whose
capital was Abernethy, transferred the seat of govern-
ment thence to the town of Kilrule, and changed its
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name lo St AudiL\\i. lie also ordained that the bishop

of St Andrews should be the chief in the kingdom, and

be stylotl Maximir.i Srotorum lifiincofms. lie at the

snme'tinic new peopled the city by a colony of Scots,

under a chief called Fifus Diiflus, who, for his eminent

services to the king, was rewarded with the slure whiclv

has been smcc called Fife.

In 1 1'JDthc priory was founded by bishop Robert, and

filled V, iili canons regular of St Augustine. Of this the

surrounding wall is still pretty entire, but few more ves-

tiges of it now remain. It was of great extent, and, by

an act of parliament in the time of James I, the prior

had precedence of all the abbots and priors, and on festi-

val days wore a mitre and all episcopal ornaments.

Dependent on this priory were those of Lochleven,

Portmoak, Monimusk, the Isle of May, and Pittenwcem,

each originally a seat of the Culdees. The revenues of

the house were great; in money 2237/. 2s. lOid. with

7040 bolls of victual of different sorts, and 480 acres of

land. The town was erected into a royal burgh by Da-

vid I, in 1140; and in 1159 the building of the cathedral

church was begun by bishop Arnold, but not finished

for 160 years. Its length from east to west was 350

feet, and the breadth of the cross iles from north to

south 160. It was demolished in June 1559 by the mob,

inflamed by a sermon of John Knox against idolatry ;

and nothing now remains but part of the east and west

ends, and of the south side.

The castle was built in 1200 by bishop Roger, and

employed in after times by the prelates as the place of

their usual residence. It stood on a rock overlooking

the sea. Very little of it now remains. Here it was

that cardinal Beaton, after having barbarously witnessed

the burning of George Wishart, was himself afterwards

assassinated by a party of the covenanters.

Norman Leslie, eldest son of the earl of Rothes, with

fifteen more, found means to enter the fortress, early in

a morning of May, 1546, while the cardinal was still in

bed, and inflicted on him that death he too justly merit-

ed. The window froiigwhich he glutted his eyes with

the martyrdom of Wishart is still pointed out. This

fortress being possessed by the English in 1337, was

besieged by Andrew Murray of Bothwel, and taken in

three weeks. It was shortly after demolished ; but bi-

shop Trail repaired it, and died there in 1401. James

III was born in this castle. It was demolished by an act

of council after the murder of cardinal Beaton.

The convent of Dominicans was founded by bishop

Wishart in 1274, of which nothing now remains but a

part of the chapel, much admired for the elegance of

its gothic architecture: and the convent of Observan-

tines was founded by bishop Kennedy, though only fi-

nished by his successor Patrick Graham, in 1478. A
fragment of a garden wall only of this convent now re-

mains. It was in the time of Graham that the see was

erected into an archbishopric. This was done by Sixtus

IV at the request of James III. Immediately above the

harbour stood the chui'ch of Kirkheugh, thought by

some to have been originally founded by Regulus; and

from its being seated on a rock, was called KccU-siavcl

Prcjiomtiira Saner x Alarice de Rii/ir. Constantino III reti-

rine; from the world became here a Culdcc, and the name
of the church was changed to Ca/ul/a Domitii Regis Sco-

toruw.

In tliC tolboolh is preserved a charter of king Mal-

colm II, written ou a slip of parchment, which does not

contain above 10 square inches, but equally valid with
what would now require whole skins. There also arc
kept the keys of the city, which for lorm's sake would be
delivered to the king if hu should visit the place ; or to

a victorious army, in token of submission. In this place
also is to be seen the monstrous axe, which, in 1646, took
oif the heads of sii- Robert Spotswood, and other distin-

guished royalists.

In 1606 the priory was suppressed; and in 1617 the
power of electing the archbishop was transferred to

eight bishops, the principal of St Leonard's college, the

archdeacon, and the vicars of St Andrews, Leuchars and
Cupar. This see, during the most flourishing period
of its history, included the greatest part of Fife, with a
part of Perth, Forfar, and Kincardineshires, besides a

great number oi parishes, churches, and chapels in other

dioceses. The opulence of the city, while the seat of

the primate in the times of popery, was great, though
we cannot ascertain the number of its inhabitants ; but

it had then 70 bakers belonging to it, while nine or ten

of these are now sufficient. Its opulence may in some
measure be conceived from the number of trading ves-

sels which were accustomed to resort to it. At an an-

nual fair, which commenced in the beginning of April,

and lasted for several weeks, from two to three hundred
of them usually arrived from all parts of the then com-
mercial world.

In the reign of Charles I, this place had 30 or 40 trad-

ing vessels belonging to it, and carried on a very con-

siderable herring and white fishery ; but after the Re-
formation it gradually decayed; and though some spi-

rited individuals have of late done much for its impix)ve-

ment, it is still far short of its former opulence and
splendour.

The university of this place was founded in 1410 by
bishop Wardlaw, and soon after confirmed by a bull ob-

tained irom Benedict XIII. It consisted once of three

colleges; St Sajvator's, founded by bishop Kennedy in

1458 ; St Leonard's, founded by prior Hepburn, in 1512;

and St Mary's or the New College, completed by arch-

bishop Hamilton in 1553. These three colleges were
at one time quite independent of one another, and the

same mode of education was pursued in each. Their
revenues consisted partly in tithes, and partly in pro-

perty lands. In the reign of James VI, St Mary's was
new-modelled by bishop Adamson, and the celebrated

George Buchanan, and appropriated solely to divinity.

It was the original seat of the university, and, even long

before Wardlaw's time, the site of a schola iliustris,

where several eminent clergymen taught gratis the lan-

guages and sciences. It was called the New College,

because of its late erection into a divinity college, as

above stated.

The revenues of St Salvator's college consisting most-

ly of tithes, became nearly exhausted by the augmenta-
tion of ministers' stipends in the church, and it was found

necessary to petition parliament to unite this and the

college of St Leonard into one. A petition lo this ef-

fect was presented by the professors of both in 1747;

and since that period the two have constituted only one

society, under the designation of the United College.

The university, therefore, as before stated, consists now
of only two colleges. The buildings of St Leonard were

sold, and St Salvator's is now the seat of the United

College. In the chapel of this college is a tomb of bi-

shop Kennedy, erected by himself during his life time,
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©f which the gothic work is uncommonly elegant. He
died, an honouv to his family and his country, in 1466.

Within this tomb, according to tradition, were discover-

ed, about 120 years ago, six magnificent maces, which
had been concealed there in troublous times. One was
presented to each of the three other universities of Scot-

land, Glasgow, Aberdeen, and Edinburgh, and the re-

maining tliree are preserved here.

Here also are to be seen two silver arrows, with large

silver plates affixed to them, on which are inscribed the

arms and names of the noble youth, victors in the annual

competitions in the generous art of archery. But these

competitions have now been disused more than half a

century, and the reigning amusements of the place are

golf and toot ball, games which, in the reign of James H.,

were prohibited by act of parliament as unprofitable and
hurtful. Population in 1801, 3263. (x)

ANDREWS, Lancelot, an eminent English divine,

was born in London, in the year 1555, and was descended
from a very ancient family of that name, in the coimty of

Suffolk. He received his education at Cooper's free

school in Radcliff, and at Merchant Taylor's hall. He
distinguished himself so much by his application and at-

tainments, that he was chosen a fellow, first of Pembroke
hall in Cambridge, and soon after of Jesus College, Ox-
ford. He was patronised by Henry earl of Huntingdon,
and by sir Francis Walsingliam, secretary of state to

queen Elizabeth. He passed very rapidly through many
stages of preferment. He was appointed one of the

chaplains in ordinary to queen Elizaljeth ; was so much
esteemed by that piincess, that she made him first pre-

bendary, and then dean of Westminster. He was equal-

ly favoured by James L who bestowed upon him, suc-

cessively, the bishoprics of Chichester, Ely, and Win-
chester, and appointed him lord almoner, dean of the

king's chapel, and a privy counsellor both of England
and Scotland. He died at Winchester house on the
25lh of September 1626, in the 71st year of his age

;

and a marble monument was erected to his memory,
with a Latin inscription, in the highest style of panegy-
ric, composed by one of his domestic chaplains. A
beautiful elegy upon the death of tliis prelate was writ-

ten by Milton, when he was only 17 years of age, and is

to be found in the third book of his elegies.

Bishop Andrews was very eminent as a literary cha-
racter ; and understood a great number of the ancient,
oriental, and modern languages. He cultivated an ac-
quaintance and maintained a correspondence witli the
most learned men, both of his own and of other coun-
tries, many of whom have left the strongest testimonies
to his learning and worth. He excelled in casuistical
divinity, and was very much consulted in cases of con-
science. Even in his highest dignities, and in bis old
age, he continued to devote the greater part of his time
to study. He was particularly careful in the composition
of his sermons ; and it was a common saying of his,

that when he preached t-ruict^ a day at St Giles, he prated
once. He was the most admired preacher of the time
in which he lived, wlien wit was the only eloquence, and
a pun the most pointed argument ; but his style is now
justly condemned, as full of the most puerile conceits,
and pedantic play of words. His character as a man,
however, will stand the test, and command the appro-
bation of every age. His great and numerous prefer-
ments were all bestowed upon him without any solicita-
tion on his part; and he even frequently declined many

Vol. n. Part L

which were offered, when ho thought Ihcy wcic accom-
panied with improper stipulations. He conferred the
benefices in his own gitt ujmn those only who were pos-
sessed of character and ability ; and persons of this de-
scription he made it his study to search out and l)ring
into notice. He was a man oi the most unaffected piety,
exemplary in his private devoiions, eminent for hospita-
lity, and abundant in his charities. He was remarkable
for his firm fidelity and strict mtegrity in all his transac-
tions and offices ; grateUii and generous to his benefac-
tors, especially to his instructors and their descendants;
affable and unassuming in nis general demeanour; and
with all his celebrity, he was peculiarly modest, and
diffident of himself. Though he was often placed so near
the persons of Elizabeth, James, and Charles, and pos-
sessed so much of their esteem, yet he interfered verv
seldom in political matters ; but in causes which related
to his own duties, or to the churcii in general, he ex-
erted his inflnence with tlie utmost vigour. He pre-
served a dignified and independent spirit, even in the
court of James L, and always i estrained, by his presence,
the licentious levity of that prince. The following
anecdote has frequently been adduced as strikingly
characteristic of his conduct in this respect. " Mv
lords," said king James on one occasion, addressing
himself to Andrews, bishop of Winchester, and to Neal,
bishop of Durham, "cannot I take my subjects' money
when I want it, without all tliis formality in parliament?"
The bishop of Durham readily answered "God forbid,
sir, but you should

; you are the breath of our nostrils."
Upon which the king turned, and said to the bishop of
Winchester, " Well my lord, what say you ?" " Sir,"
replied Andrews, "I iiave no skill to judge of parlia-
mentary cases." " The king answered, "No put-offs,
my lord, answer me presently." " Then, sir," said he,
" I think it lawful for you to take my brother Neal's
money, for he offers it." For farther particulars re-
specting this venerable prelate, and for a list of his writ-
ings, see ISioff. Britan. Andrews. Note. (7)
ANDREWS, or Andres (St) an island in the Carib-

bean Sea, opposite the province of Nicaragua in Mexico,
and about 187 miles north of Porto Bello. Dampier
observes, that the cedar trees in this island are larger
than any he had seen; the length of the trunk is gen-
erally about 45 feet, but sometimes it is so great as 70.
It is a very singular circumstance, that on this island
there are neither birds nor beasts, nor any fish in the
rivers. Whether this depends on the nature of the
soil or climate has not been determined. W. longitude
81° 40' N. lat. W 35. {iv)

ANDROGYNOUS, in Zoology, is derived from m^^
a num, and yvn, a '.vommi ; and is in its general accep-
tation synonymous with hermaphrodite. In botany,
however, plants arc said to be androgynoun when the
two difterent sexes arc in separate flowers, though on
the same plant; whereas they are called /icrma/i/irodifc

when the sexes are united on the same flower. (0)

ANDROIDES, in Mi-dianics, from av/i^ a man, and
u^niform ; a machine resembling the human figure, and
so contrived as to imitate certain motions or actions of
the living man. It is considered as the most perfect or
difficult of the automata or self moving engines : because
the motions of the human body are more complicated
than those of any other living creature. Hence the
construction of an Androides, in such a manner as to

imitate any of these motions with exactness, is justlv

H
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considered as one of the highest efforts of mechanical

skill. (See Automaton.)
Among the ancients, Dxdalus was famed for con-

structing machines that imitated the motions ol the hu-

man body. Certain statues of his, it is said, had the

power of moving about, and would run away unless

forcibly detained. Aristotle speaks of these in his

treatise De Jnima, (1. i. c. 3.) and affirms, that the ef-

fect was produced by concealed quicksilver. This, how-

ever, could not be the case, unless the automata moved

on a descending plane, like the Chinese toy called a

tumbling mandarine, which by means of mercury in-

cluded in the cavity of its body, is made to tumble down

a series of steps like a stair.

Friar Bacon, and Albertus Magnus both exercised

their ingenuity in the construction of androides, which

appeared so wonderful to the ignorant multitude, as to

draw upon their inventors the dangerous imputation of

being addicted to magic. Bacon constructed a brazen

figure, capable, it is said, of speaking; and Albertus

iViagnus formed an artificial man, in the construction of

which he spent thirty years of his life. This, we are

told, was broken to pieces by Aquinas, who came to

see it, purposely that he might boast how in one mi-

nute he had rendered fruitless the labour of so many

years.

It is now very common to see androides exhibited for

money, which are capable of imitating various actions

of the human body, such as writing, drawing, playing

on musical instruments, &c. The writing- androides con-

sists of a machine resembling the human figure, placed

at a table, with a pen or pencil in its hand, and paper

before it. The spectator is desired to dictate any \yord

at pleasure, which is instantly written by the androides

in a fair and legible hand. All this appears very won-

derful, but nothing is more easily accomplished ;
for

the androides is placed near the partition of a room, be-

hind which an assistant is stationed, within hearing of

all that passes. It is this assistant that directs the

hand of the androides, by machinery, which passes from

its body, beneath the floor, into the next apartment.

Nor need this machinery be very complicated ; nothing

more is necessary than the common pantograph or joint-

ed parallelogram, with proportional arms, so contrived

that whatever motions are communicated to one of the

arms, the same will be traced by the otiier, or any par-

ticular scale thatmay be required, (See Pantograph.)

Even a simple heterodromous lever, with an universal

joint, will suffice. We may presume that the figures

which draw pictures are constructed on similar princi-

ples, onlv that they have within ihem the model from

which they copy, as well as the spring or weight by which

they are put in motion. A celebrated machine of this

kind, constructed by the younger M. Droz, of the Chaux

de Fonds, is thus described by Mr Thomas CoUinson,

in a letter to Dr Hutton, published in that gentleman's

mathematical dictionary. " Permit me to speak of ano-

ther automaton of Droz's, which several years since he

exhibited in England ; and which, from my personal

acquaintance, I had a commodious opportunity of par-

ticularly examining It was a figure of a man, 1 think

the size of life. It held in its hand a metal style, a card

of Dutch vellum being laid under it : a spring was

touched, which released the internal clock-work from

its stop, when the figure immediately began to draw.

Mr Droz happening once to be sent for in a great hurry

to wait upon some considerable personage at the west

end of the town, left me in possession of the keys which
opened the recesses of all his machinery. He opened
the drawing-master himself, wound it up, explained its

leading parts, and taught me how to make it obey my
requivings as it had obeyed his own : Mr Droz then
went away. After the first card was finished, the figure

rested. I put a second, and so on to five separate cards,

all dilTerent subjects: but five or six was the extent of

its delineating powers. The first card contained, I may
truly say, elegant portraits and likenesses of the king
and queen, facing each other : and it was curious to

observe with what precision the figure lifted up his pen-
cil in the transition of it from one point of the draught
to another, without making the least slur whatever :

for instance, in passing from the forehead to the eye,

nose, and chin, or from the waving curls of the hair to

the ear. See."

One of the most celebrated modern constructors of

androides was M. Vaucanson of the ^cadcmit- royal des

Sciences. In 1738 he exhibited at Paris a machine ca-

pable of playing several airs on the German flute, of

which he m the same year communicated an exact des-

cription and explanation to the academy, containing

much curious information respecting the theory as well

as the practice ot that musical instrument.

This machine was a figure about five feet and a half

in length, situated on a fragment of rock, fixed upon a

square pedestal, four feet and a half high, by three and

a naif broad. The front of the pedestal being opened, a

clock-work movement was seen, by means of which a
steel axis was made to revolve, having various pro-

tuberances upon it, to which were attached cords thrown
over pullies, and terminating in the upper boards of nine

pair ot bellows, wlilch were thus alternately raised and

let down by the revolution of the axis. The disagreeable

fluttering noise produced by the wind forcing open the

valves of the bellows, was prevented by causing the

valves to open by means of levers which were acted upon
by the tightening of the ropes which raised the upper
boards of the bellows, and which, therefore kept the

valve open till the boards were allowed to descend.

The nine pair of bellows discharged their air into three

different tubes, whicli ascending through the body of

the figure, terminated in three small reservoirs in its

trunk; there they united into one, which ascending to

the throat, formed the cavity of the mouth. To each of

the three pipes three pair of bellows were attached.

The upper boards of one set were pressed down with a

weight of four pounds, those of the second set by a

weight of two pounds, and those of the third by their

own weight only.

Such were the expedients for supplying air to the

flute player : another piece of clock-work contained

within the pedestal, was for the purpose of communicat-

ing the proper motions to his fingers, his lips, and his

tongue. By this movement a cylinder was made to re-

volve, two feet and a half long, and sixty -four inches in

circumference, which was divided into fifteen equal

parts, of an inch and a half each. In these divisions

were inserted various pegs and staples of brass, which

raised and depressed the ends of fifteen difl'erent le-

vers, similar to those which produce the sounds of a

common barrel organ. Seven of these levers regulated

the motions of the seven fingers rec|uired to stop the,

holes of a German flute, with which they communicated

by means of steel chains ascending through the body of

the figure, and directed by means of pullies into the
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proper angles at the shoulder, elbow, Sec. Three of

the levers regulated the ingress of the air, being con-

nected with the valves of the three reservoirs in the

body of the figure, which they opened and shut at plea-

sure, so as to produce a stronger or weaker, a louder or

lower tone. By a similar contrivance, four of the levers

served to give the proper motions to the lips; one of

them opened the lips, so as to allow a freer passage to

the air; another contracted them, so as to diminish the

efHux of air; the third drew them backwards from the

or ;"!i o of the flute ; and the fourth pushed them forwards.

Th.: icmaining lever was employed in the direction of

the tongue, to which it gave motion, in such a manner
as to open and shut the mouth of the flute at pleasure.

In order that anew series of motions might be com-
municated to the fifteen levers at each successive revo-

lution of the cylinder, its axis was made to terminate

in an endless screw, of which the threads were twelve

in number, and distant from each other a line and a

half. By the operation of this screw, and of the fixed

pivot which worked between its threads, the cylinder

was gradually carried forwai'd in the direction of the

threads, and a new set of motions communicated to the

levers during twelve different revolutions. On the

•whole, a length of twelve times 64, or 768 inches, was
left for the insertion of the pegs and staples which were
destined to give the proper motions to each of the fif-

teen levers. It remains only to give some idea of the

manner in which these motions were adapted to produce
the requisite eflfects.

Suppose that it is required to produce the lowest note

of the flute, called D, which is formed by stopping all

the holes of the instrument, and blowing gently into it

•with a fidl body of air. To produce the proper disposi-

tion of the mouth, or the embouchure, we must fix a peg
in the cylinder under the lever whose office it is to en-
large the opening of the lips. In the second place, we
must fix a peg under the lever intended to draw back
the lips. In the third place, we must fix a peg under
the lever which opens the valve of the reservoir corres-

ponding to the unloaded pairs of bellows. And in the
fourth place, we must fix a peg under the lever which
regulates the tongue, in order to give the proper articu-

lation to the note. When all these pegs are brought
into action at the same moment, the flute will produce
the exact sound required. To produce the tone next in

the order of the scale, or E, nothing more is necessary
than to the four motions already described to add a fifth,

by fixing a peg under the lever whose office it is to raise

the third finger of the right hand, and thus to open the
sixth hole of the flute : at the same time the lips are

brought a little farther forward over the orifice of the

flute, by depressing a little the peg whose office it is to

draw them backwards. It is easy to conceive, how,
upon similar principles, all the notes of the first or low-
est octave may be produced : all that is necessary is to

place pegs under the levers which move the fingers,

corresponding to the note required.

When we arrive at the second octave, a change must
be made in the embouchure, by fixing a peg under the
lever which causes the lips to advance over the orifice.

Another peg must be fixed under the lever which con-
tracts their openin'?;s ; and a third under the lever, which
opens the reservoir, communicating with the bellows
loaded by a weight of two pounds. By this means the
air will be forced into the flute with a double velocity,

which is requisite in order to produce a vibration of dou-

ble the force, or to produce the tones of the second oc-

tave with a fingering nearly the same as that of the first.

In pioportion as we ascend in this octave, it is necessary,

not only to communicate ilie proper motions to the fin-

gers, but contiiuiaily to confract the lips more and more,
in order that the air may issue with tlie requisite velo-

city. The tones of the third octave are produced by
adding a peg to the lever which opens the reservoir
connected with the third scries of bellows charged with
the weight of four pounds. By this means the velocity

of the air is again doubled, and the proper vibration ex-
cited in the flute ; at the same time, the pegs which act

upon the lips are somewhat more elevated, in order that

the lips maybe advanced farther over the orifice of the
flute, and that their own opening may become extremely
small.

In all the three octaves, tones occur which are more
difficult to sound than the rest. These are managed by
placing the lips over a greater or less portion of the ori-

fice ol the flute, and by supplying a greater or less body
of wind. On the same principle, a swell or diminuendo
is produced during the continuance of the same note, by
increasing or diminishing the supply of wind, and pro-
perly varying the situation of the lips. With respect
to the expedients by which the proportional lengths of
the notes, as well as of the whole airs are regulated, it

is unnecessary to take any notice of them here, as they
are entirely similar to those employed in the construc-
tion of a common barrel organ.
Such were the ingenious contrivances by which JNI.

Vaucanson produced all the motions requisite for an ex-
pert player on the flute ; and which he executed in such
a manner as to produce music equal in beauty to that

derived from the exertions of a well practised living

performer. The same gentleman afterwards exercised
his ingenuity in the construction of another musical
androides, exhibited to the academy in 1741, and which
was not less admired than his flute player.

This was a mechanical performer on the pipe and
tabor, fixed, like the flute player, on a pedestal, habited
like a dancing shepherd, and capable of playing about
twenty airs, consisting of minuets, rigadoons, and coun-
try dances.

It might at first view appear, that the execution of
this machine required much less ingenuity than that of
the flute player; but without exalting the one at the ex-
pense of the other, it ought to be observed, that the in-

strument here in question is one of the most imperfect
and untoward in the world ; that it has only three holes,

and that the variety of its tones depends chiefly on vary-

ing the force of the wind, and on covering the orifices

more or less perfectly. These variations in the force of

the wind must be given with a rapidity which the ear
finds it difficult to follow ; and the articulation of the

tongue must be communicated to the quickest notes,

otherwise the instrument is by no means agreeable. In

all these respects, says the reporter, the androides of

M Vaucanson greatly excelled the most esteemed per-

formers on the pipe and tabor. None of these are able

to give the requisite articulations to a rapid succession

of notes through a whole measure, and generally slur

one half of them ; but the machine played complete airs,

with articulations of the tonejuc at every note.

In constructing his pipe and tabor player, M. Vaupan-
son made some discoveries which he little tliought of;

and among the rest, that this kind of flute is one of the

most fatiguing instruments to the lungs of the performer.

H 2
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In onlcrto produce the highest note of the instnimem,

the muscles oltiie chest ol u Uvihy pcrioniicrniUit make
an eflbrt equal to 56 pounds, tor such was the weignt

with which he lountUt iiccessary to load the pair ot bel-

lows whicii supplied the air lor this tone in his machine.

A single ounce sufliced for the lowest tone ; whence we
may deduce the variety of intermediate proportions ne-

cessary to be given to the air ingoing over the scale of

the flageolet. So iniperlect is the instrument too, that

very difl'erent propoitions ot wind become necessary,

even for producing the same note, according as it comes
in succession to one or another part of the scale. The
author himself was astonished to find this instrument

demanding so great a number of combinations ; and

more than once he was ready lo renounce it in despair;

but patience, and the resources of his ingenuity, enabled

him to surmount every difiiculty.

Nor was this all : The flageolet occupies but one hand,

the machine holds in the other a stick, with which he

beats his tabor or tambourine, in such a manner as to

make a pleasing accompaniment to the airs which he

plavs. Sometimes his strokes are simple, sometimes

ihey are double, sometimes they produce a continued

rolling, a kind of motion by no' means easy to accom-

plish by means of machinery. In short the mechanical

pipe and tabor player, though it may be less generally

admired than the mechanical performer on the flute, is

an effort of ingenuity of the very first order, and worthy

of the extraordinary reputation which M. Vaucanson
had acquired in this field of exertion.

The construction of machines capable of imitating

even the mechanical actions of the human body, displays

exquisite skill ; what then shall we say of one capable,

not only of imitating actions of this kind, but of acting

as external circumstances require, as if it were endow-

ed with life and reason ? This, however, was to all ap-

pearance accomplished by JVI. de Kempelen, a gentle-

man of Presburg, in Hungary, who, excited to rival

the mechanical performances of M. Vaucanson, was

supposed at length to have greatly excelled them. We
allude here to the androides which that gentleman not

long ago exhibited at Paris, Vienna, London, and other

places, and which was capable of playing skilfully at

the game of chess. Every one in any degree acquainted

with the principles of this game, must be well aware,

that it is so far from being mechanically performed, that

it requires a greater efl'ort of judgment than is sufficient

lo accomplish many matters of greater importance. An
attempt, therefore, to make a mechanical chess-player

must appear nearly as ridiculous as to make a mecnani-
cal counsellor of state. To all appearance, however, this

wondertul problem was accomplished by M. dc Kempe-
len, who, in l7S5and the following year, exhibited his

androides in Britain to admiring crowds, who never en-

tertained the least suspicion that it was any thing else

than a machine. In fact, the expedients to support the

illusion were very ingeniously contrived, as will appear

from the following description.

The chess-player of M. de Kempelen was a figure as

large as life, dressed in a Turkish habit, and sitting be-

hind a table with doors, three feet and a half in length,

two in depth, and two and a half in height, and running

on four wheels. The androides sits on a chair which is

fixed to the table or commode : he leans his right arm
on the table; in his left he holds a pipe, but with this

arm he plays when the pipe is removed ; a chess board

of 18 inches being laid before him. The doors of the

commode being thrown open, it is seen lo contain wheels,
levers, cyli.iuers, and other pieces ot mechanism; and
in tnis state tlie machine is wnceled about the room.
Tne vestments of the automaton are tlien liiled over its

head, and the body is seen full ot similar wtieels and
levers. A little door hi its thign is opened tor a simdar
purpose; after which every tiling beuig disposed in its

place, the automaton is ready to play ; and it always
lakes the first move.
At every motion the wheels are heard, the figure

moves its head, and seems to look over every part of
the chess board. When it checks the queen, it snakes
its head twice, and thrice in giving check to the knig.
It likewise shakes its head when a false move is made,
replaces the piece, and takes ihe move trom the adver-
sary. It generally, Ihougn not invariauiy, wins the
game. M. de Kempelen or his substitute were always
near the macnuie when it played, and wound il up like a
watch after it had made ten or twelve moves. A small
square box was frequently consuitea by the exhibitor

during the game ; and herein, he said, consisted the se-

cret, which he could reveal in a moment.
M. de Kempelen's account ot it was: "C'est une

bagatelle qui n'esl pas sans merite du cote du mecha-
nisnie, mais les etTets n'en paroissent si merveilleux
que p. r la hardiesse de I'ldee, el par I'heurcux choix
des moyens employes pour faire illusion." He boasted
that though it had been made in 1769, and exhibited at

Presburg, Vienna, Paris, and London, to thousands,
many ot whom were mathematicians and chess-players,

the secret by which he governed the motion of its arm
was never discovered. The strongest and best armed
loadstone was allowed to be placed upon it whilst it

played, by any of the spectators.

Il appears, therefore, that M. de Kempelen himself
avowed, that illusion had a considerable share in the
wonderful peri'ormances of his androides, and in fact the
secret by which he governed its arm, seems to have
been satisfactorily explained soon after the lime that he
exhibited it in London. Mr Thomas Collinson, nephew
to the late Peter Collinson, F. R. S. writes to Dr Hulton,
that about the year 1790, he called on M. de Kempelen,
at Vienna, but found him quite silent on the subject of

the chess-player. The reason of this, he says, he found
out at Dresden, where he got acquainted with a gentle-

man of rank and talents, named Joseph Frederick Frey-
here, who was supposed completely to have discovered
the vitality and soul of the chess-playing figure. TiiLs

gentleman had written a treatise on the subject, in the

German language, accompanied by curious plates, neatly

coloured, with a copy of which he presented Mr Col-

linson, and which he had also sent to M. de Kempelen,
although that gentleman was unwilling to acknowledge
that Mr F. had completely developed his secret. " A
well-laught boy," says Mr Collinson, " very thin and
small of his age (sufficiently so that he could be con-

cealed in a drawer almost immediately under the chess-
board) agitated the whole." (See Supplement to Hut-
ton's Mathematical Dictionary, an. Automaton.)

It must be acknowledged, however, that this explana-

tion is rather unsatisfactory, when we compare it with

the above account of the public manner in which the

internal structure of every part of the machine was ex-

hibited. Fortunately, however, we are enabled to sup-

ply the defect by the help of a curious little work pub-
lished at Paris, in the year 1785, and which cont-iinsan

explanation of the structure of the most celebrated au-

ib».
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tomata of modern times, as well as an account of the

manner in wiiich the best siighl-of-hand tricks, of

Breslaw, Pinetti, and other celebrated legerdemain per-

formers were accomplished.* Among tne rest, the

chess-player of M. de Kcmpelen is minutely described,

and in our opinion, satisfuclorily explained. According
to this account, the machine was put in motion by a

dwarf, a famous chess-player, wno was concealed in the

table, or commode. He could not be seen when the

doors were opened, because his leg's and thighs were
then concealed in two hollow cylinders, which appeared
designed to support the wheels and lever; the rest of

his body was at tliat moment out of the commode, and
hid in the petlicoats of the automaton. When the

doors of the commode were shut, the clacks which were
heard by the turning of a rounce, permitted the dwarf
to change his place, and re-enter the commode without
being heard ; and while the machine is rolled about to

different parts of the room, to prove that it is perfectly

detached, the dwarf has an opportunity of shutting the

trap through which he passed. The petticoats of the

automaton are then lifted up, and the interior part of
the body is shewn, to convince the spectators that all is

fair; and the whole terminates to their great astonish-

ment, and in the illusion, that an effect is produced by
simple machinery, which can only arise from a well
organized head.

It remains to be explained, in what manner the dwarf
hidden in the commode can know the gam.e played by
his adversary, and can direct the arm of the automaton
at his pleasure. The most probable solution is, that

the chess-board was made semi-transparent, so as effec-

tually to conceal the person within, but to suffer the

entrance of sufficient light for the dwarf to perceive
whatever was done without. As for the means em-
ployed to give the necessary motions to the androides,
little mechanical ingenuity is required. According to

our authority, this was accomplished on the principles

of the pantograph ; an interior lever being governed by
the dwarf, and made to describe a smaller circuit, while
the arm of the machine described a similar circuit on
an enlarged scale.

At the time that M. Kempelen was in London, with
his chess-playing androides, he exhibited in a private

apartment, a speaking machine, which he said was not
then completely finished. It consisted of a rectangular
box, about three feet long, placed on a table, and cover-
ed with a cloth. Any particular words being i.ientioned

by the company, M. Kempelen caused his machine to

pronounce them, by introducing his hands beneath the
cloth, and apparently giving motion to certain parts of
the apparatus. The principle upon which this effect

was produced, is not perfectly understood; and perhaps
the chess-playing dwarf was not altogether unconcerned
in the performance.

Speaking figures constructed upon principles very
different from this, have frequently been exhibited at

London, Paris, and other great cities. They are imita-

tions of the human form, on a diminished scale, fixed
on a pedestal, or suspended by strings from the roof of
the apartment, and generally holding a tube or trumpet
at their mouths. Any person may ask a question, by
whispering softly into this trumpet; and he receives a
proper answer, also in a whisper, on applying his ear to

the mouth of the trumpet. It is evident, that this must
be accomplished by means of an assistant, placed out of

view, and commonly behind the partition ot the room.
There are various ways of conveying to him the whis-

per, at the mouth of tiie trumpet, and of transmitting

his whispering answer to the same point. This may be
eflVcted by means of two concave mirrors placed directly

opposite to each other, so that the head oi tiie assistant

mdy be in one of their foci, and the moutli of the trum-
pet in the other; a hole being made in the partition,

between the assistant and the figure, corresponding in

size and situation to the mirrors, and filled up by a very
thin cloth, to prevent suspicion. It may be more sim-
ply effected by continuing the trumpet through the
body of the figure, to the back of its head, where it is

to be left open, and placing an acoustic lube, or similar

trumpet, in the partition, exactly opposed to this open-
ing in the head in the figure, and descending so as to

be conveniently applied to the ear or mouth of the as-

sistant. See Acoustics, Part II. {in)

Among the most celebrated automatical mechanics of
the present day, is iM. Maillardct, a native of Switzer-
land, who has constructed several androides of uniival-

led excellence. One of these represents a beautiful fe-

male seated at a /liano forte., on Wiiich she performs
eighteen tunes. Independent of the execution of the

music, which is produced by the actual pressure of

her fingers on the keys, all her motions are elegant and
graceful, and so nearly imitating life, that even on a
near approach the deception can hardly be discovered.

Before commencing a tune, she makes a gentle inclina-

tion with her head, as if saluting the auditors; and re-

mains seemingly intent on the performance. Her bo-
som heaves, her eyes move, and appear as naturally to

follow her fingers over the keys, as if it were real ani-

mation. The hands regulate the natural tones only, for

the flats and sharps are played by pedals, on which the

feet operate. It is, likewise, to be observed, that al-

though the instrument resembles a piano forte, it is in

fact an organ, the bellows of which are blown by parti-

cular parts of the machinery. The movements of this

figure are effected by means of six large springs, which,
when completely wound up, will preserve their action

during an hour. The various parts composing the ma-
chinery are extremely nice and complicated, and all

admirably adapted to the purposes required. Twenty-
five leaders or communications produce the different

motions of the body, and others proceeding from the

centre of motion, are distributed to tlie different parts

of the instrument. A brass fly regulates and equalizes

the whole. The figure is so contrived for the conve-
nience of removal, that it divides in the middle. It is

inclosed in a large glass case, and rests above a maho-
gany box, containing the machinery, which the artist

throws open for universal inspection. It was valued
by him at 1500/. or 2000/.; which may in some respect

prove the extent of the labour and ingenuity in fram-
ing it.

A writing figure, on real mechanical principles, was
exhibited a considerable number of years ago in Ger-
many. Its execution, however, was so far imperfect,

that it only filled up the blanks of certain lines already

formed, and thus perfected the writing. M. Maillardet

has constructed one infinitely superior to it, which la-

• This book appeared at Paris during the time of Mr Pinettl's performance there; and, according to report, served to hasten his
departure from that city.
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hours under no similar defect. This consists of the

figure of a boy, kneeling on one knee, and holding a

pencil in his hands, with which he executes not only

writings, but also drawings, equal to those of the first

masters. ^Vhen the figure begins to work, an atten-

dant dips the pencil in ink, and lays the paper on a

brass tablet before it, which is adjusted with screws to

the proper position ; on touching a spring it then pro-

ceeds, and when the line is finished, its hand returns to

dot and stroke the letters when this operation is re-

quired. In this way it executes four beautiful pieces

of writing in French and English, each consisting of

several lines ; and three dravrings of landscapes ; all of

which occupy about an hour. The figure also exhibits

every motion peculiar to animated existence. The dif-

ferent parts of this machine are, like the former, put in

motion by means of springs ; and the outline of its work
is effected by the combination of varioiis levers or ellip-

ses traversing the circumference of metal plates or

wheels. The edge being cut into different shapes at

different places, produces a corresponding outline in

the communications, modified so as to produce the par-

ticular letter or line. The principal motions of the

hand are three, two horizontal, and one perpendicular,

by which the thickening of the stroke by an extremely
nice operation is accomplished.

Automatical rope-dancers or tumblers, imitating hu-
man motions by the action of weights, have frequently

been exhibited. Some of these are as large as life, and
generally resembling a Moor, or habited in some foreign

costume, according to the fancy of the inventor. An
automaton of this description, only a few inches high,

and all the other parts in proportion, has been con-

structed by the artist already named. The automaton,
together with the mechanical apparatus operating its

feats, are inclosed in a glass case ; the lower part of

which is thrown open to shew the mechanism. Wlien
the figure is at rest it appears seated on a slender steel

rod, grasped by both its hands. On touching a spring

it descends, but still hangs suspended by them : after

several oscillations, the tumbling begins, which con-

sists in adopting a wonderful variety of altitudes; clos-

ing the feet and hands together, and swinging with

great velocity around the rod ; while at the same time

a musical instrument plays by means of other parts of

the machinery. After going through all its evolutions,

the figure rises up, and seating itself on the rod, bows
to the spectator. The power is here a spring; and the

steel rod a tube, through which all the levers and com-
munications effecting the motions of the body are con-

veyed.

One of this mechanic's most admired productions, is

a machine in which the androides is only partly con-

cerned, constructed for the resolution of certain given

questions. But although this machine has excited

general curiosity, and its principles are not fully under-

stood, it is less prized by the artist himself, from the

mechanism not being equally complicated as that of the

rest.

A fip;urc^who is to give the response, appears seated

at the bottom of a wall. He is gravely habited, person-

ating a magician or soothsaver, and holding a wand in

one hand, and a book in the other. The questions ready

prepared are inscribed on oval medallions, one of which
is put in a drawer, standing open to receive it, which
shuts with a spring, until the answer is returned. Sup-
posing a medallion with the following question, is put

into the drawer, IF/iat is it that last deserts mankind?
The figure rises, bows his head, draws circles with his

wand, and consults the book, which he lifts towards his
face. Thus having spent some time in study, he raises

his wand, and striking with it the wall above his head,
two folding doors fly open, and display the answer to

the question, namely, Hofie—The doors close, the ma-
gician resumes his original position, and the drawer
opens to return the medallion.

There are twenty different medallions, all inscribed
with different questions, to which answers are given
with amazing precision. These medallions are thin
brass ellipses, exactly resembling each other in every
respect ; where the mechanism must be of extreme
nicety, to make the question and answer invariably

correspond. Should the drawer be shut when empty,
the soothsayer rises, consults his books, shakes his head,
and seats himselfagain ; the folding doors do not fly open,

and the drawer is returned empty. If two medallions are

put in together, an answer is given only to one, which is

the lowest. Some medallions bear a question inscribed

on each side, which are both answered in succession
with the same certauity.

The aiding power is here a spring, as in the preceding
machines, and when wound up, the apparatus continues
in motion about an hour, during which time fifty ques-
tions may be resolved. The artist has assured the wri-

ter of this article, that the means whereby the different

questions or medallions are discriminated, are extremely
simple, and expressed his astonishment that they were
not immediately discovered on the first exhibition.

Here we shall content ourselves with admiring his in-

genuity, for although we might give v/hat we suppose a
probable explanation, still we cannot lay it down as un-
doubted. Certain it is, however, that no deception is

practised either in this or the other androides construct-

ed by M. Maillardet, which all depend on fair and ac-

knowledged mechanical principles. See Wilkin's De-
dabis, or Alic/ianical Motions. Le Conjureur Dcvoi/e.

Van Dale dc Oraculis, p. 222. Theodoret. Eccles. Hist.

lib. 5. cap. 22. Beckmann's History of Imjcntions, vol.

iii. p. 317. Montucla's edit, of Ozanam's Mathcmat. Re-
creations. Mem. .Acad. Par. 1758, 1741. Observ. sur les

Ecrils Mod. Sec. Journal de la Blancherie, 1785, p. 347.

See Acoustics and Automata, (r)

ANDROMACHE, the wife of Hector, was daughter
of Action, king of Thebes, in Cilicia. After the death

of her husband, and the taking of Troy, she saw her son

Astyanax precipitated from the walls of the city, by the

son of the person who had slain her husband. In the

division of the spoil among the Grecian princes, she fell

to the lot of Neoptolemus, by whom she had three sons.

After being divorced by that prince, she married Hele-
nus son of Priam, who had likewise been carried to Epi-
rus, as one of the captives of Neoptolemus. The result

of this marriage was a son, Certrinus, from whom Pyr-
rhus, king of Epirus, the great foe of the Romans, is

said to have been descended. See Seneca In Troad.
Iliad, lib. vi. 22, 24. jijiollodor. Vih. iii. cap. 12. Pausan.
lib. i. cap. 2. (ir)

ANDROMEDA, in Astronomij, the name of a con-

stellation of the northern hemisphere, situated to the

north of the constellation Aries and Pisces, near Cassio-

peia and Perseus. The body of Andromeda is marked
by three brilliant stars, in the form of an arch, and almost

at equal distances from one another. In the Brittan-

nic catalogue, the stars of this constellation amount to
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66, and to 73 in the Berlin caialogue. See the next ar-

ticle, (w)

ANDROMEDA, in Ancimt JMyt/ioloffij, the daugh-

ter of Cassiopeia and Cepheus, king ol ELhiopia. Cas-

siopeia having ostentatiously affirmed that she was more
beautiful than Juno, or the Nereids, Neptune laid tlie

kingdom under water, and sent a sea-monster to ravage

the country. The oracle of Jupiter Anmion declared,

that the evil could be averted only by exposing Andro-
meda to the sea-monster. She was consequently tied to

a rock, and when the monster was gomg to seize his

prey, Perseus, who was returning from the conquest of

the Gorgons, saw Andromeda, and was enchanted with

her beauty. He promised to destroy the monster, on
condition of receiving the hand of Andromeda. The
consent of Cepheus being obtained, Perseus, by show-
ing the head of Medusa, converted the monster into

a rock, and obtained his fair prize. See Hijgin. Fab.

Pliny, lib. v. cap. 41. Cic. de A'at. Deorum, lib. ii. cap.

43. (tt)

ANDROMEDA, in Botany, a genus of plants of the

class Decandria, and order Monogynia. See Botany.
(w)

ANDRONICUS I, was the younger brother of John,

the son of Isaac, and tlie grandson of Alexius Comne-
iius. He was remarkable for the strength and beauty
of his person, his dexterity in arms, persuasive elo-

quence, and ferocious courage. " In every deed of mis-
chief," says Gibbon, "he had a heart to resolve, a head
to contrive, and a hand to execute." He was the fa-

vourite of his cousin, the emperor Manuel ; from whom
he received the dutchies of Naissus, Braniseba, and Cas-
toria; and with whose niece, Eudocia, he openly main-
tained a licentious intercourse. He soon betrayed his

ingratitude and treachery ; engaged in a treasonable
correspondence with the king of Hungary, and the

German emperor ; was arrested by the command of

Manuel, and confined above 12 years, in a tower of the

palace of Constantinople. After many repeated and
ingenious attempts, he at length effected his escape

;

and made his way, with astonisliing resolution and dex-
terity, to the court of the grand duke of Russia, at Kiow.
Capable of assuming the manners ot every climate, he
soon acquired the esteem and confidence of the Russian
prince; and by persuading him to join his arms with
those of Manuel, he procured liis own forgiveness, and
restoration to his country. His ambition soon revived,
and he refused to swear allegiance to the prince of
Hungary, who had become the presumptive heir of the
empire, by marryhig the daugliter of Manuel. He was
punished by an honourable exile ;o the command of the
Cilician frontier ; and in this station he again incurred
the resentment of the emperor, by seducing Philippa,
the sister of the empress. When his licentious plea-
sures were obstructed, he collected a band of adven-
turers, undertook the pilgrimage of Jerusalem, and ob-
tained the lordship of Berytus, on the coast of Phoenicia.

In this neighbourhood resided Theodora, who was a
princess of his own nation and family, widow of Baldwin
III, king of Jerusalem; and who soon became the third

victim of his vicious passions. In order to avoid the
vengeance of Manuel, he took his flight from Palestine,
accompanied by his concubine, passed through Damas-
cus, Bagdad, and other cities of Persia, and at length
fixed his residence among the Turks of Asia Minor,
where he employed himself and his followers in preda-
tory excursions against the Christians of Trebizond.

At length, Theodora having been apprehended by the
governor of Trebizond, and sent to Constantinople;
Andronicus hastened to throw himself at the feet of his
sovereign, caused himself to be dragged to the foot of
tlie throne by an iron chain, with wiiieh he had encir-
cled his neck ; implored and obtained a final pardon ; but
was condemned by tne just suspicion of tne emperor to
reside at a distance irom court. The death of Manuel
in 1 177, the minority ol his successor, Alexius Conme-
nus, and the disoraers which were excited by the mis-
conduct ot the empress dowager, opened a wide field
to the ambitious Andronicus. Called upon by the patri-
aicn and the people, to quell the insurrections, which
raged in the capital, he soon found means to procure
his election as the associate of Alexius in the empire;
imprisoned and put to death the empress mother ; stran-
gled his young ward and colleague, with the bow-string

;

and seized the Roman sceptre as the reward of his
crimes. He put to death, or drove into exile, the rela-
tives of the imperial family, and all who possessed suffi-

cient ability and intluence to oppose his designs. He
treated, with the utmost barbarity, the inhabitants of
Nice, and of several other cities, which he had subdued

;

and was cominually shedding the blood of distuiguished
families in Constantinople. Superstitious as well as
inhuman, he was made to believe, that he should be
slain and succeeded by a person, whose name began
with the syllable IS ; and he immediately took measures
to despatch every eminent man of that description.
He had therefore given orders, that Isaac Angclus,
who was related to the royal family, should be appre-
hended; but he boldly cut his way through the ofliccrs,

who came tor that purpose, took refuge in one of the
temples, and intreated the people to grant him protec-
tion and assistance. Exasperated by the multiplied
barbarities of their tyrant, they immediately proclaimed
Isaac Angelus emperor, seized upon Andronicus, thrust
out his eyes, tormented him for three days, suspended
him by the feet between two pillars, and then put him
to death in the most brutal manner. He is said to have
endured these tortures with great magnanimity, and to

have acknowledged the justice of God in thus requiting
his own cruelties. He reigned two years, and was
dethroned in the manner related, in 1183. See Esprin-
chard. Hist. Auguste, vol. ii. p. 288. Tursellin. E/dr.

Hist. 1. viii. c. 8. Nicetas, Hist, .'iug- .indron. Mod.
Un. Hist. vol. xvii. p. 159, 162, Gibbon's History, vol.

ix. chap. 48. (y)

ANDRONICUS the Elder and the Younger, empe-
rors of Constantinople. See Gibbon's History, vol. xi.

chap. 63. (jy)

ANDROFHAGI. Se Anthropophagi.
ANDROPOGOS, a genus of plants, of the class Po-

lygamia, and order Moncecia. See Botany, {nv)

ANDROS, now Andro, one of that cluster of islands

in the Archipelago, which were called the Cycladt-s, lies

between Negro-Pont and Tino, and is about 15 miles
from Delos. It is said to have derived its name from
Andrius, one of the generals appointed by Rhadaman-
thus to govern the Cyclades, which had voluntarily

submitted to his authority. In history, it is chiefly re-

markable for its early alliance with the Persians, and its

determined resistance to the Athenian arms. Themis-
tocles, after his victory at Salamis, landed his troops on
this island, resolving to levy from it large supplies for

the maintenance of his fleet. He marched towards the

capital, and despatched a messenger to acquaint the
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magistrates, that tlie Athenians, aided by two powerful

divinities, Persuasion and Force, had come to demand

a supply of provisions and money. To this the Andrians

replied, that two deities equally powerful. Poverty and

Impossibility, presided over their island, and that, there-

fore, it was in vain to expect any supply from them.

Andros again withstood the assaults of the Atnenians,

under Akibiades; and seems to have contmued in al-

liance witli the Persians till it submitted, in common
with the other Grecian islands, to the victorious arms

of Alexander the Great. After his death, it declared in

favour of Antigonus ; but that prince was dispossessed

by Ptolemy, to whose successors it remained subject,

till Attains, king of Pergamus, having taken the capital

at the head of a Roman army, obtained from the Romans
possession of the whole island. Upon the death of tliat

monarch, Andros, as well as the rest of his dominions,

became the property of Rome.
At present Andro forms part of the Ottoman domi-

nions, and one of those territories which are assigned

to a Sultana. It is governed by a waywode, and yields

an annual revenue of 5375/. sterling, which goes partly

to the sultana, and partly to the captain pacha. It is

about 90 miles in circumference ; and, though high and

mountainous, its plains are extensive, fertile, and well

watered. Silk is its principal production, of which a

great quantity is annually exported. It produces like-

wise a considerable quantity of oranges and lemons ;

wheat, barley, wine, and oil, sufficient for the consuinp-

tion of the inhabitants ; besides pulse, herbage, fruits,

honey, wax, and cotton. Fifty villages are scattered

throughout the island, yet its whole population does not

exceed 12,000. N. Lat. 37" 50'. E Long. 25° 25'. See

Voyages dans l'Emj[iire Otiioinan., L'Egyjite. et La Perse,

Sec. par M. Olivier, torn. i. chap. 27. p. 304 ; and Peu-
chet's. Diet. Univers. de Geograjih. Commer^. torn. ii.

p. 74.

ANDROSACE, a genus of plants, of the class Pen-
tandria, and order Monogynia. See Botany, (to)

ANDRUJVI, the name of a disease, epidemical among
the people of Malabar, arising from the corrosive

muriatic salts wiin which the water that they drink is

imprugnatcd. It is a peculiar species of hydrocele. (?r)

ANDRYALA, a genus of plants, of the class Syn-
genesia, and order Polygamia aequalis. See Botany, {nv)

ANDUJAR, ANDUxAR,or Andujas, a town of Spain,

in the province of Jaen, situated in a plain on the right

bank of the Guadalquivir. It is built near the ruins of

the ancient Illitrgis, now Andujar el Viejo, and is de-

fended with a castle, and adorned with some beautiful

convents and churches. A very considerable trade in

silk is carried on here with the surrounding country.

It lies 40 miles east of Cordova, and 23 north-east of

Jaen. Population, according to Busching, 2250. VV.

Long. 4° 3'58". N. Lat. 37° 56' 10". (to)

ANDUZE, a town of France, in the Cevennes, or

department of the Garde, situated on the river Gardon.
Its principal productions are silk and wool, and it pos-

sesses manufactures of serges, woollen stuffs, silk stock-

ings and hats. In the year 1769, the annual value of

its manufactures amounted to 272,580 livres. Popula-

tion 5000. Distance from Nimes seven leagues, and
from Montpelier nine. See Peuchet's Dirt. Univers.

Geograph. Commer^ante., torn. ii. p. 75. (t)

ANELECTRIC, a word employed by the French to

denote those bodies that are non-conductors of elec-

tricity, (to)

ANEMOCHORD, See JIolian Harp.

ANEMOMETER,
From «v£fM?, the wind, and ftsT^ov, a measure, is an in-

strument or machine for measuring the force and velocity

of the wind : The direction of the wind is determined

by the anemoscope.
The first instiuracnt that seems to have been inven-

ted for measuring the force of wind, was laid before the

Royal Society in the year 1667, by Dr Croune, one of

its most active members. A fan was included in a

cylindrical vessel. The circumference of this vessel

was divided into 52 or more equal parts, and slender

slits, for admitting the air into the cylindrical box, were
made at each of these divisions. The object of this in-

strument v/as to magnify the velocity of the air, by its

passage through these small slits, and to measure its

concentrated influence, by the effect produced upon the

fan. This contrivance was not found to answer in prac-

tice.

As the preceding instrument had not the desired ef-

fect of rendering sensible small motions of the air, that

were otherwise imperceptible, Dr Hooke attempted to

remedy this defect, by constructing an instrument, so

that the boxes and cells should collect as great a quan-

tity of air in motion as could enter a square aperture,

equal to the greatest diameter of the instrument, and

contract it into as small a passage as was desired. For
this purpose he joined at their vertex «, Plate XXVIIl.
Fig. I. two hollow tin cones, a /> c d e, efg /i, and after

dividing the limb of each into 32 equal parts, he inserted,

at each division, a triangular partition, such s.s a b/, a

t u, a /i g,a i k, a e g, is'e. A small triangular portion

was cut from the vertex a of each of these 32 partitions,

so that a cylindrical hole, for containing a small vane or

weathei'-cock, was left in the centre ot the instrument.

These partitions, or valves, were soldered between the

surfaces of the two tin cones, as is shewn in the figure,

so that the whole column of air which strikes the side of

the cylindery 6 e d h g, is collected by the external

apertures, and made to pass through the small narrow
holes which form the little square at a. Hence it is

obvious, that the real velocity of the wind will be to the

velocity of the air in the small opening at a, as the area

of these openings is to the area of the large apertures.

"By this contrivance," says Dr Hooke, "it is easy to

make a ball, at the top of a steeple, turret, &c. that by
the air's blowing of a pipe contrived in it, the quarter
and strength of the wind may, at all times, either by
night or day, be easily discovered." It will appear,

from the slightest attention to this anemometer, that,

from the great number of triangular partitions, and the

obliquity of their position to the direction of the wind,
its velocity will be greatly retarded, and one uniform
blast will not be maintained at the square opening a,

where the various currents of air, moving in diffei'ent

directions, an(' with different velocities, must unite into

one stream. This t vil, however, may in a great mea-
sure be avoided, by using a single cone, whose sides
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form about, an angle of 45' with its axis. This cone,

being supported near its base upon a perpendicular

arbor, will act as a vane, and will always turn its larger

aperture to the wind. The velocity of the wind, when,

concentrated at its vertex, may be measured by the num-
ber of revolutions performed in a given time, by a small

wheel furnished with vanes.

The anemometer invented by Wolfius is represented

in Plate XXVIII. Fig. 2. where A, B, C, D, are four

•small sails like those of a wind-mill, forming angles of

72° with a vertical plane, perpendicular to the axis. On
the horizontal axis to which these sails are fixed, is

fitted an endless screw, EF, Fig. 3. that gives motion

to a toothed wheel, GH. The axis of this wheel carries

an arm LK, hollowed out to permit the leaden ball, L,

to be placed at different distances from the centre, I, as

circumstances may require. On the axis I, is also pla-

ced an index, M, Fig. 2. which indicates, on the gradua-

ted quadrant N, the angle to which the arm IK may be

raised. The sails are turned to face the wind by the

vane OPRQ, and a counterweight, Y, Fig. 4. is added to

balance the arm IK, so that it may be regarded as a

line destitute of weight. When the sails are put in

motion by the impulse of the wind, the axis EF, Fig.

o. upon which they are placed, turns the wheel GH, by
means of the endless screw EF, and consequently raises

the arm IK, witli the leaden ball L. But as the ball

rises, its distance from the centre ofmotion I, is augment-
ed, and it therefore opposes an increasing resistance to

the power of the wind, till, at last, it completely balances

it. In this situation, the angle formed with a vertical

line by the arm IK, as indicated on the graduated arch,

becomes a measure of the impulsive force of the wind.

—Fig. 2. is a perspective view of this anemometer.
Fig. 3. a section by a plane, parallel to the axis on which
the sails are placed ; and Fig 4. a section perpendicular
to the axis of the sails.

A considerable improvement upon the preceding
anemometer waj made by our ingenious countryman
Mr Benjamin Martin, Plate XXVIII. Fig. 5. On the
horizontal axis, QM, which carries the four sails, is fixed
a wooden cone, MNO. When the sails are moved
round by the impulse of the wind, the weight R, append-
ed to the extremity of the string RT, winds round the
surface of the cone, from the vertex towards the base
NO. As the string advances towards NO, it continues
to act at the extremity of a longer lever, till it becomes
an equilibrium to the force of the wind, and consequently
a measure of that force. Another weight, S, suspended
by a string on the opposite side of the axis, is a coun-
terpoise to the weight R, when the machine is at rest,

and the string RT at the smaller end of the line. If the
diameter of the cone, where tlie string lies when the
machine is at rest, is to the diameter of its larger ex-
tremity NO, as 1 to 20, then a scale of twenty pans,
formed on the surface of the cone, will indicate the force
of the wind, when the string rests at any of these divi-

sions. This instrument would be rendered much more
portable, by mailing the string coil round a spiral groove,
formed upon the plane surface of a circular wooden
wheel, and by placing the divisions of the scale upon the
spiral line.

The subject of anemometers has received particular
attention from 'the ingenious M. D'Ons-en-Bi-ay, who

has proposed no fewer than five of these instruments :

1. A pendulum anemometer; 2. A lever anemometer,
which ascertains the relative force ol the whid ; 3. A
fusee anemometer, for determining its absolute force ;

4. A steelyard anemometer, for weighing the absolute
force of the wind, or ascertaining its impulsive force

against a surface a foot square ; 4. An anemometer for

determining, on board a ship, the velocity or force of the
wind against the sails. The pendulum anemometer is

the only one of these instruments of which he seems to

have published a description. It is a compkte, though
complicated instrument, as it marks upon paper, in thf.

absence of the observer, not only all the winds which
have blown during 24 hours, but also the time when
they began and ceased to blow, and their different
velocities and relative intensities. In a work so limited
as ours, it would be injudicious to give a description of
a machine which requires no fewer than six folding-

plates for its illustration, and which is not remarkable
for the application of any new principle. By com-
plicated machinery, almost any mechanical effect can be
produced : But it is only when the machine is founded
on some new principle, or distinguished by simplicity of
construction, and a judicious combination of its parts,
that it is worthy of being handed down to posterity. A
complete description of D'Ons-en-Bray's anemometer
will be found in the Memoirs of the French Academy for

1734, 8vo. part 1. p. 169.

In the anemometer invented by the learned M.
Bouguer, Plate XXVIII. Fig. 6. the velocity of the wind
is deduced from the effect which it produces in the com-
pression of a spiral spring. This spring is included in
the hollow cylinder AB, the anterior part of which has
a quadrangular aperture, o/j, and its posterior part ter-

minates in a solid piece, D, which can be moved in the
tube AB,and fixed by a screw, B, in any position. The
part IH, of the axis IG, is quadrangular to the circular
disc H ; but its posterior part HG, is cylindrical, and
moves freely in the hollow cylinder F, cut out of the
solid piece D. At the extremity, I, of the axis, a plane
surface, of which KEL is a section, is fixed by means of
a screw, .s; ?j is a friction wheel, on which the lower side
of the axis IH rolls ; and int. is a delicate spring, furn-
ished with an index,;;;, made of white lead for marking
on the upper side of the axis IH, the effect produced
by the action of the wind. When the plane surface
KEL, which is generally made a foot square, is exposed
to the wind, the spiral spring CC, will be compressed
against the stop </;•, as in the common spring steelyard,
and the surface KEL, will be brought nearer the index
;», which will point out, on the upper surface of the axis
IH, the pressure, in pounds and ounces, w hich the wind
exerts upon a square foot of surface, from which its

velocity is easily deduced. The scale is made by putting
the machine in a vertical position, and marking the
place on the axis to which the index points, when the
plain surface is loaded with diflerent weights in succes-
sion.

The preceding anemometer has been ingeniously
combined with the apparatus employed by Smeaton iii

his Experiments on Windmills, by M. Zeiher of the
Imperial Academy of St Petersburgh, in order to deter-
mine the absolute velocity of the wind.* The two in-

struments combined are represented in Plate XXVIII.

* A complete account of Smeaton's apparatus may be seen in his Experimental Enquiry, h.c. p. 39 ; or in the Phil. Trans, vol. LI. p.
138- Zeiher has added the part WKI. Smeaton pulled the rope T v ith his hand.
Vol. II. Part I. 1
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Fig. 7, wlicrc OG is Bouguer's anemometer, fixed at

the extremity of the lever FG, so that the axis RS of

the anemometer is perpendicular to the lever. It is

obvious, by inspecting the machine, that when the winch

W is turned, the rope T rxts upon the barrel H, of the

upright axis D, and conseciuently gives a rotatory mo-

tion to the line FG, with its counterpoise N. The pen-

dulum LiNI, consisting of two metallic balls, performs

two oscillations during one complete revolution of the

lever FG. When this apparatus is placed in a room

where the air is completely tranquil, and a rotatory mo-

tion -iven to the lever, the spring of the anemometer

will be compressed in consequence of the impulse of

the surface G, against the air; which is exactly the

same as if the air had moved with the velocity given to

G, against the surface G at rest. The velocity of G be-

ing determined by the oscillations of the pendulum, the

corresponding compression of the spring CC is marked

upon the upper surface of the axis IH. By giving dif-

ferent velocities to G, we obtain the compression of the

spring which corresponds to them, and therefore deter-

mine the absolute velocities which answer to the dif-

ferent divisons of the scale. When this instrument is

applied to use, there is considerable difficulty in ascer-

taining the division of the scale to which the index points,

as, from the inequality in the blast of wind, the instru-

ment is continually agitated. This evil, however, has

licen in a great degree, remedied in the following ane-

mometer, Invented by M. Brequin Demenge.
The square tube ABCD, Plate XXIX. Fig. 1, 2, 3,

1, 5, 6, is composed of four pieces jointed into each

other. The first part, A, serves to carry a pulley, E,

over which a thread passes, attached at one extremity to

the end of the rod F, and at the other, to a scale, G, in

which are placed different weights successively, in or-

der to mark the degrees of velocity upon the dial-plate

X. The part A may therefore be removed when the

graduation is completed. The second piece B, which

receives part of the rod F, carries upon its two sides two

upright plates, H, I, Fig. 4, 5, which support a toothed

wheel, K, that works in the rack L, fixed upon the rod

F, made of very dry fir. On the upright plate H, the

dial-plate X, eight or nine inches in diameter, is fasten-

ed by two screws, M, N ; and through the centre of this

dial-plate passes one of the extremities of the axis of

the wheel, which carries the index that points out the

difl'erent velocities of the wind. The third piece, C,

which contains the spring, has a square hole at O, con-

taining two friction rollers of copper, o, b, for relieving

the motion of the rod F. The fourth piece D, has like-

wise two friction rollers, r, d. The extremity F, of the

rod, is fixed to the plane surface QR, which is exposed

to the impulse of the wind. This plane consists of a

square piece of thin sheet copper, or white iron, one of

whose sides is six inches, and is covered with fine wax-

ed silk, which is sewed to the plane by means of small

holes, that permit the needle to pass through it. The
hollow handle VX, Fig. 3, has a small cone of copper,

V, and a circle of copper, soldered at X, and pierced

with a hole, so as to admit an iron bar, on which the

cone of copper and the whole instrument is made to

turn, by means of a vane fixed at the extremity A. In

the formation of this instrument, particular attention

must be paid to the construction of the toothed wheel

K. Before this wheel is made, a spiral spring must be

chosen, which can be compressed with a force of 18

grains. Suppose the greatest velocity of the wind which

it is required to meaaitre, be 88 feet, per second, and

that the plane surface is six inches square ; then, as it

appears from the table at the end of this article, that
when the wind has a velocity of 83 feet per second, it

exerts a force of 17 pound Hi ounces avoirdupois,

upon a square foot of surface, it is evident, that it will

^ r f l''lt>. lUoz.
., ,exert a force of —-^ or 4lb. 7 oz. nearly upon a

surface six inches square, because it has only an area of
one-fourth of a square foot. When the spring is at rest,

mark the point on the rod F, where it enters the tube,

then, having put 41b. 7oz. into the scale G, mark the
other point on the rod F, where it now enters the tube :

The distance between these two points, which we may
suppose to be six inches, is the length of the scale for

measuring all the velocities of the wind below 80 feet-

But as 22 : 7, the ratio between the circumference and
the diameter of a circle, so is six inches, the length of

the scale, to one inch and nine-tenths nearly, which is

the diameter of the wheel K. In order to find the inter-

mediate divisions of the scale, we have only to place

successively at G, the fourth part of the weights in Col.

2 or 3 of the table already mentioned, and mark at the

places on the dial-plate to which the index successively

points, the velocities in Col. 4, 5, 6 or 7, which corres-

pond to the weights whose fourth part was taken. Thus,
if we wish to mark the velocity 4.40 feet per second on
the scale, we take 0.01 1, the fourth part of 0.044 and
place it at G, when the index will turn to the point in

the dial-plate which answers to a velocity of 4.40 feet,

or 4 feet 4 inches and 8 tenths per second. M. Demenge
has pointed out a method of finding the intermediate

divisions, after several of the leading ones have been
ascertained ; but it is unnecessary to explain it here, as

it is certainly more safe and accurate to find each point

of the scale by actual experiment. In order to simplify

this instrument, M. Demenge proposes to substitute the

pulley Z, Fig. 6 in place of the toothed wheel and rack.

This pulley has exactly the same diameter as the toothed

wheel K, and is moved by the string^''!!, which, after

coiling round the pulley, crosses below it, and has its

extremities fixed at Y and U. It is obvious, that as the

rod F cannot move without making the circumference

of the pulley move through the same space, the same
angular motion will be given to the index as when it is

placed upon the toothed wheel.—Figure 1 is a perspec-

tive view of the machine, the dial -plate and index being

only dotted in order to shew the toothed wheel. Figure

2 is a section of it, by a horizontal plane ; and Figure 3

is a vertical section of the instrument. The whole

length of the instrument is about two feet three inches.

M. Demenge has likewise contrived another anemo-
meter, which consists of six sails moving horizontally,

and fixed on a vertical axis. These sails are enclosed in

a circular cage, with twelve fixed screens or shutters

placed at an angle of nearly 30° with the radius of the

circular cage, so as to give the wind free access to the

advancing sails, without offering any resistance to those

which are returning. The vertical axis carries a crown
wheel, which drives another wheel, fixed on a horizontal

axis, at the extremity of which is fixed an index, which
points out the velocity of the wind upon a dial plate.

This velocity is measured by means of a spring, having

one of its ends fixed on the horizontal axis, and the other

in a nut, and of sufficient strength to prevent the axis

from making more than one revolution, when the sails

are acted upon by the strongest wind. By means of this

spiing and a scries of weights, proportioned to tlie force

of the sjtving and the size of flie instrument, the degrees
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upon the dial-plate must be ascertained. This is done

by suspending each weight successively to a cord coiled

round the horizontal axis, and marking the point on the

dial-plate to which the index successively points. The
places thus ascertained will indicate the force of the wind,

corresponding with the magnitude of the respective

>veights.

An ingenious anemometer, different from any of the

preceding, was proposed by the Marquis Poleni, in the

Dissertation which gained the prize of 1753. A plane

surface was suspended from a centre, and exposed to the

action of the wind, which impelled it from the vertical

position, according as the velocity of the wind was
greater or less. The force of impulsion was therefore

determined by the angle which the plane surface formed

with the vertical line. See Poleni, Vc la meilkure ma-

nure de mesurer sur mcr le chemin d'un vaisscau.

About 1 1 years afterwards, Mr Pickering described,

in the Philosophical Transactions, an anemometer ex-

actly the same as that of the Marquis Poleni, of which,

it is probable, he was wholly ignorant. It is represented

iji Plate XXIX, Figure 7, where A is the vane for turn-

ing the apparatus to the wind, B a graduated quadrant,

with an iron rim, notched or cut into teeth, so that each

tooth answers to a degree on the limb. Through the

centre of the quadrant passes an iron pin, which serves

as the centre of motion, lor the moveable radius D, which
carries the sail C. This sail is a foot square, and is

formed of painted canvas, stretched across a wooden
frame. It is shewn separately, with its two arms or radii,

in Figure 8. On the upper side of the frame at b, is a

small spring, which catches at the notch or degree to

which the wind may raise the sail from its vertical posi-

tion, and prevents the sail from resuming that position

when the wind has subsided. Near the bottom of the

stand is fixed a circle of wood, on which are described

the 32 points of the compass, which are shewn by means
of the index WS, which moves along with the vane and
quadrant. When this machine is so placed that the east

and west points, upon the wooden circle, coincide with

the east and west points of the horizon, and are exposed
to the action of the wind, the vane A will turn round the

quadrant till the sail is perpendicular to the direction of

the wind, and the sail will be elevated from its vertical

position into an inclined position, where it will be retain-

ed by the spring falling into one of the notches. In this

situation the index will point out the quarter from which
the wind blows, and the notch or degree, at which the

sail rests, will be the angle to which it has been elevated

by the wind.

It is obvious, however, that the angle of elevation is

not a measure either of the force or velocity of t!ie wind.

This does not seem to have been considered by Mr Pick-
ering, who observes, that by this instrument "the rela-

tive force of the wind, and its comparative power, at any
two times of examination, may be accurately taken."

Let us, therefore, investigate this point, and find by
what means the instrument may be made to ascertain,

not only the relative, but the absolute velocity of the

wind. Let AB, Plate XXIX, Fig. 9, be a section of the
sail in its natural or vertical position, and let it assume
successively the positions AC, AD. Then if AB or AC
betaken to represent the resistance opposed to the wind
by the sail, when in its vertical position A;"B, it is obvi-
ous, that when the sail has been raised into the position
AC, the surface has been contracted, and intercepts a
c'<>lumn of air, whose diameter is only Aw ; and when it

has attained the position AD, its surface has been still

farther coiuracted, and it intercepts a column of air

whose diameter is only A?; ; But A", Am are tlie co-
sines of the angles DAB, CAB ; therefore the resistance

arising from the oblique position of the sail may be re-

presented by FxC'o*. (p, where <p is the angle of eleva-
tion, and F, the resistance of the sail, in its position AB.
Now since, when the sail is at rest in the position AC,
there must be an ecjuilibrium between the force of the
wind and the resistance which is opposed to it, this re-

sistance will be a measure of the force of the wirid. Let
the resistance of the sail be now represented by C/;, we
may decompose it into the two forces Co, Cy, of which
Co is the only part that opposes tiie wind, Cy tending
merely to produce a pressure on the centre of motion.
But Co being balanced by the ^'ce of the wind, is a mea-
sure of that force ; and C/( being equal to FxCos. <!> wc
have Co:FxCos.<2)z:&in. C//o: Sin.Co/;.z:Sln.CAB : Sin.

ACw. But CAB is the angle of elevation (f>, and Sin.

ACmzrCos.'?'. Hence Co : F'xCos.(2^Sin.'?. : Cos..p and

Co= FxCos.(SxSin.?i
consequently dividing by Cos. <?

Cos. (/>

we have Coi^FxSin. <p, that is, the force of the wind is

proportional to the sine of the angle of elevation. Had
the body, or sail, to be acted upon by the wind been a
spherical ball, as in the quadrant for measuring the ve-
locity ot water, from which the idea of Poleni's instru-
ment seems to have been taken, it would have always
presented the same surface to the wind, and therefore
its resistance F, would have suffered no change by be-
ing elevated from the vertical position. We should then

have had Co : F—Sin. <p : Cos. p and Co—Fx^r—^. But
Cos.'p

Hence the force of the wind Co varies as
Sin. <Z>_AB
Cos.^ B;-.

*

the tangent of the angle of elevation.

Since, in Pickering's anemometer, the force of the
wind varies as the sine of the angle of elevation, we have
only to determine the force which corresponds to any
given angle, and, by means of a table of sines we may
find the force which corresponds to any other angle;
and consequently by the table at the end of this article,

the velocity which is due to that force. This theoretical

division of the instrument, however, is not so accurate
as if the limb had been divided experinrentally. By
means of a string attached to the centre of gravity of
the sail, passing horizontally over a pulley, and carry-
ing different weights successively, we may easily find

the force of the wind in pounds and ounces; or what is

still better, wc might fix the whole instrument upon
Smeaton's apparatus, and graduate it in the same man-
ner as Zciher graduated the anemometer of Bouguer.
A very curious anemometer for measuring the sum

of the velocities of any wind, and at the same time the
variations of its direction, has been invented by ISIichacl

Lomonosow, and described in the CommenUirics of Pe-
tersbin-gh for the year 17-19. This instrument is repre-
sented in Plate XXVIII. Fig. 8. where A is a wheel
composed of 16 sails, 24 inches long, 2 broad, and a
line thick. These sails, which are kept together by iron

wires, cc, gg, are fixed to the axis b, forming with it an
angle of about 22| degrees. Half of the wheel A is

included in the thin wooden box BCDE, and upon its

axis is fixed a tooth rf, which drives the wheel F, two
feet in diameter, and furnished with 800 teeth. On the

axis of F is fixed a pinion, h, which gives motion to a

I 2
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third wheel, M, a foot in diameter, and carrying 400

teeth on its ciicunifercncc, and also to its axis, Ji, which

is hall' a fool in diameter, and half an inch lung. At e

is fixed a spring for pressing the wheel M to the pinion

//, to be removed from it at pleasure, by the siring Jujr.

At m is anotlier sprmg, which prevents tne wheel V
from moving backwards. The wheels F and M are shut

up in the box BCDE; and a wooden vane Q, five feet

long, is fixed to the box al BD. The whole machine is

fastened to the perforated rod, CK, which is c}iiiidrical,

excepting between L and K, where it has the form of

a prismatic teiragon. In the roof TT, which supp^jris

the anemometer, a hole is made sufficiently large to

admit the rod CK, which moves in the cone GG, which

is protected from rain and snow by the hollow cone liR,

fixed to CK, and moving along with it. A string, Jilt,

covered with wax or pitch, is coiled round tlie axis fi,

of the wheel M, and passing down the perforated rod

CK, it winds round the circumference of the wheel H,

divided into degrees, which are pointed out by the in-

dex n, fixed to the vertical rod. The wheel H moves in

the narrow box NN, and has a circular glass-tube, u-uy,

bent round its periphery. This tube has a bore about

the 12th of an inch in diameter, and is filled with mer-

cury nearly to its extremities u, y, which are in a hori-

zontal line. The box N, has a small hole in its bottom

at k. The rod CK is placed m the centre of the circu-

lar receptacle X, divided into 32 equal cavities. Fig. 9,

by thin wooden partitions, answering to the different

points of the compass. The parts o of each cavity-box

terminate in an acute angle, and are open above, like

the remaining part of each cavity. The graduation of

the scale on the wheel H, is performed experimentally

as in other anemometers, by placing the instrument in

a wind whose velocity is determined by the celerity of

a light body floating in it, and by marking the space run

over by the wheel H, and the number of turns performed

by the sails.

When the instrument is exposed to the wind, and any

of the points of the compass-box X, adjusted to the

corresponding points of the horizon, the thin box NN,
which is opposite to the vane Q, will shew the direc-

tion from which the wind blows. The wheel A being

put in motion, will drive the wheels F, M, and also the

wheel H, by means of the string lilt, so that the index

?; will point out the number of degrees upon the scale

proportioned to the velocity of the wind. In the follow-

ing way may be shewn, during the absence of the ob-

server, the sum of the velocities of any wind. The
spring (• may be drawn back by the rope fiqr, so that the

wheel M, and its axis {t, may be moved without coming

in contact with the pinion h, and that the wheel H may
be turned into that position where the index n will point

to the beginning of the scale. By letting go the string

ri/fi, the wheel M will again come into contact with the

pinion h, and may be put in motion by it. When the

wind blows, the wheel H will be put in motion, and one

of the apertures of the glass-tube being depressed, the

mercury will flow out of it into the box NN, and pass

through the hole k into the cavity of the box X, which

answers to the quarter from which the wind blows. If

the direction of the wind changes, the hole k being

above another cavity, will convey the mercury into it,

and thus determine, by the quantity of mercury in each,

the quantity of wind that has blown from any quarter in

a given time.

The <iua^rant for measuring the velocity of runnin*

water, seems to have first suggested the anemometers
of Poleni and Pickering. In the same manner, the bent
tube, tube recourbe, invented by Pilot for the same pur-
pose, appears to have been the origin of Dr Lind's
wind-gage. This simple and ingenious instrument con-
sists of two glass-tubes AB, CD, about 9 inches long,
having a bore of 4-lOths of an inch m diameter. These
tubes are connected at their lower extremities by ano-
ther small tube of glass, with the bore of 1-lOih of aa
inch. To the upper extremity of the tube AB, is fitted

a thin metallic tube, F, bent at right angles, so that its

mouth may receive horizontally the current of air. A
quantity of water is poured in at the mouth, till the
tubes are nearly half full, and a scale, HI, of inches and
parts of an inch, is placed between the lubes. When
the wind blows in at the mouth, the column of water is

depressed in the tube AB, and elevated in the same
degree in the other tube ; so that the distance between
the surfaces of the fluid in each tube, is the length of a
column of water, whose weight is equivalent to the force

of the wind upon a surface equal to the base of the
column of fluid. The little tube, ab, which connects
the other two, is made with a small aperture, to prevent
the oscillation of the fluid by irregular blasts of wind.
The absolute velocity of the wind may be easily deduced
from the height of the column of water, by a simple
calculation, or may be found by inspection from the
table at the end of tlie article. The undulations pro-

duced by sudden gusts of wind, would be still more
completely prevented by making the small tube, which
connects the two large ones, of such a length as to lie

double between the other two, and be equal to the length

of either. The same effect might also be produced by
making a thin piece of wood float upon the surface of

the fluid in each tube.

The musical anemometer of Delamanon, of which
the first idea was suggested by Dr Hooke, is an instru-

ment more curious than useful. It is chiefly composed
of twenty-one tubes, having their bores in such a pro-

portion, that the wind entering into each tube may give

successively three octaves. The first, ut, ought to cor-

respond to the force of the wind acting upon a square

foot of surface, and raising a weight of five ounces ; re,

to 10 ounces, and mi to five ounces. The notes of the

second and the third octave will correspond with a weight
which increases progressively by three ounces. By
means of small plates, adjusted to springs, only one

tube sounds at a time, and hence, the tube which opens

itself, will, by this contrivance, shut all those which are

below it. In order to judge of the force of the wind,

we have only to listen to the sound which is emitted. If

we hear, for example, the sol of the first octave, the

force of the wind will be 25 ounces, upon a square foot

;

and if we hear the si of the second octave, the wind has

become a tempest. Eight other tubes, with acute sounds,

and directed towards eight different points of the com-
pass, are employed to indicate the direction of the wind.

Hence, when the wind blows, two sounds are distinctly

heard, one of them pointing out the force of the wind,

and the other the quarter from which it proceeds.

An instrument for ascertaining the wind's velocity,

has been recently described in the Lemons de Physique

de VRc'ile Polytechnique, par Pujoulx. It is shewn in

Plate XXIX, Fig. 10, where AA is the section of a plane

surface exposed to the wind, and fixed to the horizontal

arm C, which moves in the cylinder DD, which contains

the bladder B, filled with air. This bladder is connected
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with the bent glass tube ttt, coniuiiiing a coloui-cd fluid.

When the wind blows against the surtace AB, the cir-

cular plate E, presses against the bladder B, and, by-

compressing the included air, forces it up the bent tube,

and raises the coloured li(juor. When the pressure

upon the bladder diminishes, by the abatement of the

whid, the bladder will recover its former figure, and the

liquor will descend in the tube. The graduation of this

instrument should be eft'ected experimentally, by load-

ing the surface AA with diflerent weights in succes-

sion.

The instrument proposed by M. Bouvet, for measur-

ing the force ol the wind at sea, is shewn in Plate XXIX.
Fig. 11. It is composed of several small plates of cork,

furnished with feathers, and so light as to follow the

direction of the wind. These plates of cork are placed,

as in the figure, upon a light rod which passes through

their centre, and the velocity of the wind is determined

by the space through which it flies in a given time.

The anemometer invented by Gusteau, and presented

to the French Academy of Sciences, in 1777, does not

seem to have any particular merit. At the top of a hol-

low cylinder, two or three feet long, is placed a ball, in

the middle of which is a spring, whose force is ascer-

tained. Upon the ball, a plate of iron, about six inches

high and nine long, is fixed vertically. Oiie extremity

of the spring- is fastened to this plate, and the other ex-

tremity to a brass wire which passes down the cylinder,

and carries an index that points out the force of the wind
on a scale fixed to the cylinder. The graduation of this

scale is effected in the common way, by loading the spring

with different weights. The whole apparatus has a mo-
tion of rotation, by means of a vane, in order that the

plate of iron may be perpendicular to the wind.

In the Observations, &c. par Rozier, foi 1781, the che-

valier Dalberg has described an anemometer for finding

the direction of the wind, its inclination, and its relative

and absolute force. As the illustration of this compli-
cated apparatus requires two quarto plates, it cannot be

expected that we should insert adesci-iption of it in this

place. It has the merit neither of simplicity nor ingenu-
ity, and will most probably never be put in execution.

The direction of the wind is determined in the common
way, by an index, which moves along with the axis that

carries the vane. The force of the wind is estimated
from the weight which balances its pressure against a
plane surface moving about a centre : and the inclina-

tion of the wind is ascertained by the inclination of a rod
of sheet iron, which always lies parallel to the line of
the wind's direction. To produce these effects, and
render them visible in the observer's apartment, levers,

&nd quadrants, and friction-wheels, and pulleys, and
plumb-lines, are combined without judgment or inge-
nuity.

It is pleasing to turn from an instrument of this na-
ture, to one that is distinguished by simplicity and no-
velty of conception. Professor Leslie, to whom the

sciences are under numerous obligations, has described,
in his Essay on Heat, an instrument for measuring the
velocity of the wind. He found, by experiment, that

the cooling power of a stream of air is proportional to

its velocity, and hence he deduced the following for-

T
mula, to express the relative degree of cooling, ——

i

V
+77 where T is the time in which a body loses an ali-

*4-

quot part of its heat in the still air, t the time when it

loses the same quantity when exposed to the whid, and
V the velocity of the wind in miles per hour. In order
to find V when T and t are given, the fornmla becomes

TV— 1—7X4,]. The uistrumcnt for ascertaining the

quantities T and i, is nothing more than a common ther-
mometer, with its ball greater than half an inch in dia-
meter, and filled with alcohol tinged with archil. Wlieii
the thermometer is lield in the siill air, its temperature
is marked; it is then heated by the application of the
hand, till the alcohol rises a ceitain number of degrees,
and the time which it takes to descend through half tlrat

number of degrees is carefully nrarked. Tiiis time Mr
Leslie calls the fundamental measure of cooling. The
same observation is made when the ball is exposed to
the impression of the wind, and the time which the al-

cohol takes to descend through half the number of
degrees that it rose, is called the occasional measure of
cooling. Hence we have from the formula the follow-
ing rule. UivUh the fundamental by the occasional mea-
sure of cooling, and the excess of the quotient above unit,

being mulh/ilicd by 4~, will exfiress the velocity of the
wind in miles jier hour. In order to simplify the obser-
vation, a sliding scale of equal parts should be applied
to the tube. Alter the ball has acquired the proper
temperatm-e, the zero of the slide is set opposite to the
limit of the coloured liquor in the stem ; and if, after
being heated, it stands at '20° of the scale, the time which
it thence takes to sink to 10°, is measured by a stop
watch. When the common scale of the thermometer is

used, let us suppose, that in the still air the tempera-
ture is 50°, that when warmed by the hand, the liquor
rises to 70°, and that it requires 100 seconds to cool
down to 60. Suppose also, that when exposed to the
wind, and heated with the hand, it takes only 10 seconds
to fall through the same number of degrees ; then we
have the velocity of the wind V^: Vo"— ' X4|:nr40,V miles
per hour. This calculation may be avoided, by having
a table engraved upon the scale, for the series of occa-
sional intervals of cooling.

The various anemometers that have been described,
excepting those of Dehimanon and Mr Leslie, measure
the velocity of the wind by its mechanical efilects. The
compression of a spiral spring, the elevation of a weight
round a centre, acting at the arm of a variable lever, are
the means which have been employed to balance, and
consequently to measure the force of the wind. The
spring, however, which, from its simplicity, has been
most commonly used, is far from being accurate. Every
spring loses its elasticity after frequent compressions,
and therefore the scale which ascertains its force must
be perpetually varying. The following contrivances
which have occurred to the writer of this article, seem
to possess several important advantages for measuring
the velocity of the wind.

The first of these instruments is represented in Plate
XXIX. Fig. 12, where A is a plane surface, to be ex-
posed to the wind. It is fixed at right angles to the
toothed rod AB, which drives the pinion C. Round the
axis D of this pinion, winds a string DE, which raises

the long cylindrical weight F, out of a fluid contained in

the glass vessel G. When the instrument is placed in

the still air, and the weight F completely submerged
in the fluid, the apparatus is in C(iuilibrio by means of
a counter-weight fixed on the axis D, on the other side

of the pinion, and the index points to e on the scale.
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When the ancmometei' is exposed lo the wind, the

tootlicd rod AB drives the pinion C, and thus raises

tlie weight E out of the fluid. But it is evident, that

as the eylinder E rises, its weight gradually increases,

till it is completely raised above the lluid, when it has

received an increase of weight equal to the weight of a

column of fluid of the same size as the cylinder. This

variation of weight which the cylinder sustains, may be

increased by augmenting its size, or by employing a

fluid of greater clensity. The length of the scale is ob-

viously equal to the length of the cylinder, so that the

circumference of the pulley or axis D should have the

same length. The instrument may be acconmiodated

to winds of any intensity, by varying the quantity of sur-

face which receives the impression of the wind; and is

graduated in the same way as other anemometers.

The anemometer represented in Plate XXIX. Fig.

13, measures the force of the wind by the effect which
it produces in compressing a column of air, contained in

the tube BC, and ball C. A short column of mercury,
or any coloured fluid, is placed at B, the beginning of

the scale, and the force of the wind, concentrated by

the conical mouth AB, forces the liquor up the tube,

upon which the scale BC is fixed for measuring the

degree of compression, and consequently the force of

the wind. An index made of iron, as in Six's thermo-
meter, may be made to float in the liquor, and remain
in the part of the tube to which it was pushed by the

wind. It is then drawn back to the fluid by a magnet,

to be ready for another observation. If the greatest

force of the wind which it is required to measure,
should be able to compress a quantity of air into 5-6ths

of its bulk, then the contents of the tube BC, should be

a little more than l-6th of the contents of the ball C, so

that the greatest wind may just force the liquor within

a little distance of the ball.

The instrument shewn in Plate XXIX. Fig. 14, de-

pends on the same principle as the preceding, but is

perhaps more commodious and accurate. The metal

cap AB, bent at a right angle, is fixed upon the top of

the glass tube, B, C, which communicates at C, with

another glass tube, DE, of a much smaller bore, with

a bulb, E, at its extremity. A quantity of mercury or

any other fluid is poured into the tube BC, and of course

rises to the same level m ?i, in both tubes. When the

mouth A, of the instrument, is exposed to the wuul, the

fluid at ?)! descends in the tube, and by rising in the

stem DE, it compresses the inclosed air, till there is an

equilibrium between the elasticity of the air and the

force of the wind. In order to prevent the oscillation

of the fluid, a round and thin piece of wood floats upon
its surface at m. It is evident that the force which ba-

lances that of the wind, arises both from the elasticity

of the air in the ball and the stem, and from the weight
of the column of fluid, which is raised in the tube DE,
above the fluid surface m, in the other tube BC : But
as the scale may be formed by experiment, it is unne-
cessary to consider the etfects of these separate resis-

tances.

It is well known that when water is exposed to the
wind, the quantity evaporated in a given time is pro-
portional to the velocity of the wind, the capacity of the

air for moisture remaining the same. If, therefore, we
expose lo the wind a plane surface A, Plate XXIX. Fig.

15, consisting of sponge or coarse flannel, stretched
across a metallic frame and saturated with water, and
observe the quantity evaporated in a given lime, vvc

have a measure of the wind's velocity. The square
surface A, is fixed at the end of the lever BCD, mor-
ing round C, as a centre, and the loss of weight is as-

certained by the weight E moving along the arm CD.
The plane surface is turned lo the wind by the vane G.
This instrument furnishes us also with the means of de-
termining the sum of the velocities of the wind during
any given period.

Another anemometer, founded on a different princi-

ple, is represented, in Plate XXIX. Fig. 16, where A is

a metallic cap fixed upon the glass tube BE. This tube
contains a fluid, whose specific gravity is greater than
that of the hollow cylindrical weight CB, which will

therefore float in the fluid in such a way, that the quan-
tity of fluid displaced will be equal in weight to the

whole cylinder. When the mouth A of the instrument
is exposed to the wind, the weight BC, will descend,
and will evidently oppose a resistance to the wind, gra-

dually increasing till it is submerged in the fluid. The
upper surface of the weight, or the surface of the fluid,

will indicate on a scale, either fixed or engraven upon
the tube, the corresponding force of the wind. By suit-

ing the density of the fluid and that of the weight to the
size of the aperture, the instrument may be made to

measure winds of any velocity. There must be air

holes near the top of the cylinder, and also in the glass

tube, to permit the weight to descend, and the fluid to

rise, without resistance from the included air. A hollow
tube of glass, closed above and open below, might be
immersed in the fluid in place of the weight BC, and
the elasticity of the included air would be the resistance

opposed to the wind acting upon the upper side of it.

It is needless to dwell in tedious detail upon the con-

struction and graduation of these instruments. It is

sufficient, for the direction of the ingenious mechanic,
to notice the principles of their construction. A variety

of other modes might have been suggested for balanc-

ing the force of the wind, such as the centrifugal force,

as employed in the conical pendulum, the ascent of a
weight along an inclined plane, &c. but the limits of our
work will not permit us to prolong the discussion.

We shall now conclude the article with a table for the

theoretical graduation of anemometers, which has been
completed with no inconsiderable labour. The first

column contains the height of a column of water in Dr
Lind's anemometer, which corresponds with the force of

the wind in column 2d, containing that force in pounds,

and decimals of a pound avoirdupois. The third column
is the same with the second, excepting that the force is

expressed in pounds, ounces, and drams. The fifth and

sixth columns shew the velocity of the wind in feet and
miles, according lo the experiments of Mr Rouse ; and
the sixth and seventh contain the velocity according to

the more recent and accurate experiments of Dr Hut-
ton. The eighth column shews the names which dif-

ferent philosophers have given to winds of a certain in-

tensitv.
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the ancients, may be seen on the top of every spire, and
therefore does not require a figure for its illustration.

A vane of thin metal is fixed at the top of a vertical rod,

so that the greater part of the vane nray be on one side

of the rod. This rod moves upon a pivot, and always

points to the quarter from which the wind blows. When
great accuracy is required, the direction of the wind
may be indicated, either upon a horizontal, or a vertical

dial-plate, ^\'llen the dial-plate is required to be hori-

zontal, we have only to fix it upon the base in which the

pivot of the rod moves, and place an index upon the rod

itself. When the dial-plate is vertical, a horizontal

bevel-wheel must be fixed on the vertical rod, so as to

drive a vertical wheel, with the same number of teeth,

fixed upon a horizontal axis, at the extremity of which
is fastened the index. When the vane and the vertical

rod perform one complete revolution,or part of a revolu-

tion, the horizontal w heel will make the vertical wheel,
and consequently the horizontal axis, with its index, per-

form the same revolution, or part of a revolution. When,
fi'om particular circumstances, the dial-plate can neither

be horizontal nor vertical, but forms an oblique angle

with the vertical rod, the index of the dial-plate may be

put in motion by Hooke's Universal Joint. This simple

contrivance we owe to the ingenuity of Mr Miller,

optician in Edinburgh.
As most of the anemometers which have been de-

scribed under that article, have likewise the properties

of anemoscopes, it is unnecessary to i-epeat the descrip-

tion of them in this place. We shall content ourselves

with describing two anemoscopes which do not seem to

be generally known. The one is the invention of Dr
Wren, and the other of P. Beaudoux.
The anemoscope of Dr Wren, consists of a vane fixed

fo a vertical rod, on whose lower extremity is fastened

horizontally a circular plate. An arm, moveable by a

clock, in the direction of the radius of this circular plate,

carries a pencil which, in consequence of its own mo-
tion, and the motion of the plate by means of the vane,

describes upon its surface irregular lines, from which
the changes of the wind may be deduced.

The anemoscope of Beaudoux is not unlike that

which forms a part of Lomonosow's anemometer. Plate

XXIX. Fig. 8.

A circular box, with 16 or 32 cavities, answering to

the points of the compass, is fixed at the bottom of a ver-

tical rod, moved by a common vane. About a foot above

this box, the vertical rod carries a cross arm, at each of

whose extremities is fixed a vessel filled with sand.

When the vane moves this cross arm, the sand will

evidently run into the cavities, and indicate, by the quan-

tity of sand in each compartment, the time during which
the wind has blown from the corresponding quarter.

One of the vessels of sand is placed nearer the centre

of the rod than the other, and throws its contents into a

set of cavities nearer the centre of the box than those

which answer to the other vessel. The bottoms of each

cavity are inclined planes, to facilitate the motion of the

sand into a drawer below, from which it is returned into

the vessel for future observation. See Birch's Hiniory

of the Royal Society, yo\. i. p. 341. Leupold's Theat.

Aerostat. Emerson's Mechanics, p. 253. Cotte's Me-
moiren de Mrteorotogie, (/3)

ANETHUM, a genus of plants, of the class Pentan-

dria, and order Digynia. See Botany, (to)

ANEURISM, from avcvpiT/A^^, dilatatio, is a swelling

or dilatation of an artery. The most complete work on

this subject is a Treatise on the Atmtomy, rathology,an:t
Surffical Treatment of Aneurism, by A. Scarpa, translat-

ed from the Italian, by J. H. Wishart, Edinburgh, 1808.
See Anatomy, p. 799, and Surgery, (t)

ANGAREJA. See Angaziza.
ANGARI, the name given to the public courier

among the ancient Persians. The word is supposed by
some to be derived from hanger, the Persian name of
the dagger which they wore. When the Aiigari were
employed in any public business, they had the royal au-
thority for pressing horses, ships and men, to facilitate

its execution. The modern cha)if\ars hi Persia, are the

same as the ancient Angari. They are employed by
government to carry despatches to the provinces, and
when their own horse is fatigued, they have the power of

dismounting the first person they meet, and making use
of his horse, and of commanding a supply of provisions

and attendants, whenever they find it necessary for the

despatch of business. See Hanway's Travels, vol i. p.

263. Chardin's Travels, vol. ii. p. 242. Campbell's
Travels, part ii. p. 92. Burder's Oriental Customs, vol.

i. p. 259. (to)

ANGAZIZA, Angazya, Angareja, or the Greater
Comoro, is the largest of the Comoro Islands, situated in

the channel of Mozambique, between the northern ex-
tremity of Madagascar and the African coast, from which
it is 210 miles distant. This island is inhabited by
Moors, who, by means of vessels of 40 tons, carry on a
considerable trade with the African continent, and the

adjacent islands, exchanging, for callicoes and other cot-

ton manufactures, the productions of the island, which
consist of rice, oranges, lemons, sugar, cocoa and gin-
ger. This and the other islands are governed by Pagan
or Mahometan chieftains, tributary to the Portuguese.
E. Long. 43" SB'. South Lat. 1 1° 44'. (to)

ANGEIOLOGY, from ayyuoi, a vessel, and A»yo5, a
discourse, that part oi anatomy, which treats of the ves-

sels, including the arteries, veins, and lym/ihatics. See
Ana roMY,chap. iv. and v. (/)
ANGEL, an order of spiritual beings superior in

dignity, intelligence, and power, to man. The word
ayyfA«? in Greek, from which angel is derived, signifies

no more than a messenger, and the corresponding term
in Hebrew, has precisely the same meaning. The name,
therefore, by which we denote this class of beings, has

no reference to their nature or qualifications ; but merely
to their office, which is supposed to be that of maintain-

ing an intercourse between God and his creatures, and

bearing through the universe the mandates of the Su-

preme Being. In the book of Daniel, these superior

uuelligences are, on account of their vigilance, called

ivatchers, (c. iv. v. 13.) And in the apocryphal frag-

ment ascribed to Enoch, they are termed c^-rf^ori, which
in the Greek language has a similar import.

The notion which we usually attach to the word angel,

is that of a created spirit, of greater purity, understand-

ing and power than belong to human nature, subjected

to the supreme Governor of the universe, and minister-

ing to his Providence, by his appointment, in the go-

vernment of the world ; and more especially, attending

to the affairs of mankind ;
yet invisible and impercepti-

ble to our senses, unless assuming a corporeal form, for

the manifestation of some particular act of power. That
beings of such a nature exist, has been an article of faith

in almost every religion of the world, and it is a belief

extremely consistent with the natural dictates of reason.

In the works of creation with which we arc acquainted.
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we find a regular gradation pervading the whole, from

the ruucst specimen of brute matter up to man, the lord

and ruler of the lower world. Minerals, vegetables,

ana anunals, rise regularly in dignity one above the

otntr : Lhe lowest species of one of these kingdoms of

nature, ascends bui little above the highest in that im-
medi.uely beneath it ; and no where do we lind sudden
transitions or gaps in the scale of existence. It can

scarcely, therefore, be believed, that the interval between
man and the Supreme Being, which presents so wide a

chasm, is totally unpeopled. It is more natural to sup-

pose that ilie interval is filled up by numerous orders of

intelligciu creatures, to whom the blessing of existence

has been unparted by the Creator, and who are in a va-

riety of \\j.ys subservient to the accomplishment of the

purposes oi his Providence.
'1 he dotirioe of the immortality of the soul, tends to

corroborate tiif belief in the existence of spiritual es-

sences, superior in purity and dignity to man. Where
this doctrine, however, has not been admitted, the belief

in angeis has prevailed. Frequent mention is made of

the appearance ofangels in the books of Moses, yet we
find nothuig in tliese books to countenance a belief in

the immortality of the soul. Angels, therefore, are not

the spirits of holy men, advanced to happier and more
perfect condition, but a superior order of intellectual

beings, originally created of a higher rank and greater

excellence than belong to humanity.

Many controversies have been maintained by theolo-

gical writers, concerning the attributes of these celestial

beings, the time of their creation, &c. Moses makes no
mention of the creation of angels, so that it cannot pro-

perly be referred to any of the six days, on which, ac-

cording to this sacred historian, the heavens and the

earth, and all things which they contain, were formed.
There may indeed be no absurdity in supposing, with
the generality of writers, that the creation of angels
was mcluded in the work of the first day, when the

heavens were framed, in which is their peculiar habita-

tion. It is observed by the learned Gill, that "though
angels have no bodies, and so are not in place circum-
scriptively; yet, as they are creatures, they must have
an nbi, a somewhere, in which they are definitely ; so
that they are here, and not there, and much less every
where :" " Now where," asks he, " was there an ubi, a
somevrhere for them to exist in, before the heavens and
the earth were made ? It is most reasonable, therefore,

to conclude, that as God prepared an habitation for all

the living creatures before he made them; as the sea
for the fishes, the expanse, or air, for the fowls, and
the earth for men and beasts ; so he made the heavens
first, and then the angels to dwell in them." {Bod. Div.
vol. i. p. 422.) It is, indeed, held by some divines, that

the words of Job, "When the morning stars sang to-

gether, and all the sons of God shouted for joy," afford

an argument against the creation of angels within the
six days ; and imply that their origin must be referred
to a still more ancient period. But where, asks Light-
foot, is the difficulty of supposing that angels were
created on the first day with the heavens : and that they
were spectators of God's works in the other days of
creation, and joined in a hymn of praise at each mighty
manifestation of his power ? They are represented by
Ezra, as singing and shouting when God laid the founda-
tion of the temple, c. iii.

The words of Moses, in their obvious meaning, seem
plainly to imply, that before the period to which his six

Vol. II. Pa«,t I.

days of creation refer, no created being whatever ex-
isted. " In the beginning;" says he, "God created the
heavens and the earth ; which must refer either to the
beginning of creation, or the beginning of lime. If we
take the word in tlie first sense, the meaning of the

passage would be, "In the beginning of the creation of
the heavens and the earth, God created the heavens and
the earth :" which is far from the perspicuity and em-
phasis with which the sacred historian usually expresses
himself, and would indeed be nothing l)ut a feeble ple-

onasm. The phrase, "In the beginning," seems most
naturally to refer to the beginning of time, which may
be considered as coeval with the foundation of the world.
Before the beginning of creation, and the beginning' of
time, all was eternity, no finite and created being existed,

nothing but the great First Cause. The whole language
of scripture is in conformity to this doctrine. " Before
the mountains were brought forth, or ever thou hadst
formed the earth and the world, thou art God." Psalm
xc. 2. " Before the world was," is, in scripture language,
a phrase always expressive of eternity ; and St John
asserts the divine nature of his Lord, by claiming to him
an existence prior to creation, and by celebrating the
first act of his creative power nearly in the lane;uage of

Moses. " In the beginning," says he, " was the Word ;"

that is, as Dr Doddridge expounds it, before the founda-
tion of the world, or the first production of any creature.
For if the phrase beginning does not absolutely and for-

mally express eternity, yet itmust, says Dr Owen, denote
a pre-existence to the whole creation, which amounts to

the same thing; for notliing can pre-exist before all

creatures but the nature of God, which is eternal, unless
we suppose a creature before the creation of any. In-
deed, the meaning of this expression is fully declared
by many passages of scripture : " I was set up from
e^-erlasting, before the beginning, or ever the earth was :"

" Glorify thou roe with thine own self, with the glory
which I had with thee before the world was ;" both
which passages not only explain the text, but amount
to a proof of the pre-existence of Christ, the son of God.
Owen On the Trinity, p. 43.

The argument of the evangelist John for the divinity

of Jesus Christ, in the opening of his gospel, is ground-
ed on his existing before the creation of the world ;

and from this it is inferred, that he is the creator of all

things ; but if angels also had a being before tliat period,
the argument loses all its force, and no more proves the

divinity of Christ than the divinity of an angel. The
Socinians, however, maintain, that angels were in ex-
istence long before the account given by Moses, and in

order to evade the reasoning of the evangelist, interpret

the phrase in the beginning, either in a figurative sense,

or as referring to the beginning of John the Baptist's

ministry.

As to the nature of angels, and the extent of their

intelligence and power, it would be presumptuous to

offer any decided opinion. Whether thoy are pure
spirits, divested of all matter, or united to some fine

corporeal vehicle or etherial frame, has been a con-

troversy both anions; philosophers and di\'ines. St Au-
gustin, among the Christians, was of opinion that angels

were clothed with incorruptible bodies, of the same na-

ture with those which we shall one day put on, when
we come to be equal to them. But the more generally

prevalent sentiment has been, that they are purely

spiritual essences, though they can at pleasure assume
bodies, and appear in the shape of human or other crea-

K



74 ANGEL.

tures. That they su't of superior intelligence, puriiv,

and power to man, sccnis a nc-cessary consequence of
their being Irced from the imperfections and impedi-
ments of a corruptible coi-fidr'eal'nature, and of the high
offices to which tiuy are callbd; We must suppose their

understandings to be always vigorous, their inclinations

regular, and iheir powers undiminished by exertion, or
scarcely requiring the repair of rest. The intervals of
space oppose no obstacles to their motion, and the

natural qualities of matter arc subjected to their con-
troul, aiul rr^ade subservient to the purposes ot reward
or punishment to man, according to the views of I^roxi-

dence in the ffovernment of the world.

All nations have agreed in considering it as the prin-

cipal empioynient of tlie angels to wait upon the Al-
mighty, and execute his commands. It has also been
a generaliy prevalent and very ancient opinion, tiiat cer-

tain classes of the angels are appointed to watch over
the welfare and safety of the human race ; and that every
man from his birth is under the protection of a tutelar

or guardian angel. This belief universally prevailed

among the Persians, Jew'S, Greeks, and Romans, and
indeed among most heathen nations. It is found in

llesiod, the most ancient of the Greek poets except
Homer, who tells us in his " works ancl days," that

"the men of the golden age are the good angels of the

present degenerate race. They watch near us, and
protect us from harm ; and strive to tlie uimost of their

power to purify our hearts, and save us from crime and
misery" Every one knows that Socrates publicly

avowed himself to be under the guidance of sucli a good
genius, as Numa claimed the peculiar protection of the

goddess Egeria. Each tutelary genius, it was sup-
posed, did his utmost for the interest of his charge ; and
when a man was overcome, it was considered as a proof
of the inferiority of his protecting angel, a circum-
stance supposed to be governed by chance. The tu-

telary genius of Augustus, it was said, had such an
ascendant over that of Antony, as to abash him by his

very presence. Est genius natale comes qui te?tiperat

asfrum.

The doctrine of an evil as well as a good genius,
influencing the fate of every member of the human race,

seems to have been borrowed from the Persian school,

and did not prevail among the earlier Greeks and Ro-
mans. Yet we know only of the evil genius of Brutus,
which appeared to him before the battle of Philippi.

The words of our Saviour, Math, xviii. 10. are supposed
to give countenance to the belief in guardian angels.
•> Take heed," says he to his disciples, " that ye despise
not one of these little ones ; for I say unto you, That in

Jieaven their angels do always behold the face of my
Father which is in heaven." This seems to imply, that

children at least are under the protection of these divine

beings ; and, v/lth this limitation, the doctrine may be
considered as by no means inconsistent with the dic-

tates of reason. The expressions of our Saviour however,
may have been em.ployed only in compliance with the
popular prejudice of the age.

With respect to the rank and gradations subsisting

ill the angelic host, various opinions have been enter-

tained. The Jews reckoned four orders or companies
of angels, each headed by an archangel ; the first order
being that of Michael, the second of Gabriel, the third of
Uriel, and the fourth of Raphael. This doctrine seems
to have been borrowed from the ancient Chaldeans or

Persians, who paid sucli deference to the superintend-

ing power of angels, that they gave their names to their
months, and the days of their months ; and the Jews
acknowledge having copied them in this particular, and
to have received from them the sacred names by which
they denoted their divisions of time. We find no men-
tion in scripture of the names of the superintending
archangels, till after the period of the Babylonish cap-
tivity. Michael and Gabriel are named for the first

time by the prophet Daniel ; and the name of Raphael
occurs only in the apocryphal book of Tobit. The an-
cient Jewish tradition, however, according to Ben Mai-
mon, admits ten degrees or orders of angels. I. Chaios
cr&rffi/i, or saints. 2. Osamin, ov Xhn rapid. 3. Oratiin, oe
the strong. 4. Clmsmadim., flames. 5. Hera/i/iim, sparks.

6. JSIalakiin, messengers. 7. Jiloim^ gods or judges. 8,

Bendoini, sons of the gods. 9. Cherubim, images ; and 10.

YcAim, or souls. Some of the Christians of the middle
ages, have distributed the angelic host into three hier-

archies, each consisting of three orders. The first or
highest hierarchy consisted of Seraphim, Cherubim,
and Thrones; the second of Dominions, Virtues, and
Powers; and the third of Principalities, Archangels,
and Angels. Of these orders, it was imagined that

some constantly reside in heaven; and others, especially

of the subordinate ranks, are occasionally sent forth to

execuie the purposes of the Almighty. This distribu-

tion of the angelic host, has been ascribed to Dionysius
the Areopagite, and pope Gregory I.

Of no less general extent than the belief in the exist-

ence of angels, has been the opinion, that some of these
beings, though originally created pure and obedient to

the will of their Maker, nevertheless became sinful, and
rebelled against the Almighty, in consequence of which
they forfeited their high estate, were cast out of heaven,
and, from the most blessed and glorious, became the

most wicked and miserable of all God's creatures. With
heaven they lost their heavenly disposition, which de-

lighted once in doing good, and praising their Maker;
and assumed a temper suitable to hell, the dark and dis-

mal abode to w'hich they were now condemned. They
breathed a fixed and gloomy rancour against the Al-
mighty and ail his works; and strove, with the most
malevolent arts, to counteract the happiness of the Iiu-

man race, the offspring of his power and goodness. Re-
vengeful thoughts and despair now took entire posses-

sion of them, and created an eternal hell within them

;

and as they were themselves condemned to everlasting

misery, their only pleasure consisted in endeavouring

to reduce other creatures to the same deplorable condi-

tion.

At what period, and for what oflTence these apostate

spirits were expelled from heaven, are questions of

very difficult solution, and on which scripture throws
very little light. The fall of the angels is generally

supposed by divines to have preceded the fall of our first

parents, and to have been posterior to the sixth day of

creation; because it is expressly declared in scripture,

that on that day God saw every thing that he had made,
and behold it was very good ; from which it is reasona-

ble to infer, that none of liis creatures had at that time
incurred his displeasure. Some, however, have main-
tained, that the fall of the angels was of a later date,

and consider it as alluded to in that passage of Genesis
which speaks of the sons of God, having, by communi-
cation with the daughters of men, begotten the mighty
men of old. This opinion was strengthened by some
copies of the Septuagint, which, in the days of St Au£'
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tin, had in this place the arigels of God, instead of the

sous of God. It is detailed at considerable length in the

apocryphal fragment ascribed to Enoch, where the su-

perior beings supposed to have criminal intercourse with

the daughters of men, are expressly called angels, or

£ffrcgori, and their names, number, and dignity, are

detailed at length. But neither in this work, nor in any

otner books of the Old Testament, is there any express

mention of the rebellion of the angels against their iVIa-

kcr, their subsequent expulsion to hell, and eternal en-

mity to the human race. Some indeed have maintained,

that the prophet Isaiah had the fall of the angels in view,

when he apostrophizes as follows : " How art thou fallen

from heaven, O Lucifer, son of the morning ! how art

thou cut down to the ground, which didst weaken the

nations I For thou hast said in thine heart, I will ascend

into heaven, I will exalt my throne above the stars of

God; I will sit also upon the mount of the congregation,

in the sides of the north : I will ascend above the heights

of the clouds ; I will be like the Most High. Yet thou

shalt be brought down to hell, to the sides of the pit."

(ch.xiv. V. 12— 15.) But it seems more reasonable to

conclude, that this passage is figurative, and alludes to

the dethronement of the king of Babylon. The prophet

does not say "thou art brought down to hell," but "thou
shalt be brought down to hell:" and he goes on in the

next verses to add, "They that see thee shall narrowly

look upon thee, saying, Is this the man that made the

earth to tremble, tliat did shake the kingdoms ; that

made the world as a wilderness, and destroyed the cities

thereof, that opened not the house of his prisoners?"

kc, which can scarcely be rendered applicable to any
but a temporal prince.

The word which our translators have rendered Litdfcr,

after the Vulgate, in this passage, is in the original,

Hi'tU-l, and means resplendent; and thus, by a remark-
able allegory, a term which imports the harbinger of

light, and which was in that sense applied to the beauti-

ful planet which ushers in the morning, the Eosfifwrus

and Phosjihorus of the Greeks, became the appellation

of the prince or leader of those apostate spirits that re-

belled against their Maker. The term fiatair, by which
he was also distinguished, occurs first in the book of

Job, and seems to have been of Chaldaean original.

Beelzebub, another appellation of the prince of darkness,
was of still later origin among the Jev/s.

Thus it appears, that on the subject of the fall of the
angels, but slight information can be gleaned from
scripttu'e. Yet this doctrine adapts so well to the fun-

damental tenets of the sacred writings, and to the lead-

ing principles both of the Mosaic and gospel dispensa-
tions, that it has been almost universally admitted as an
article of belief both by Jews and Christians; who have
generally considered the Serpent or Tempter, by whom
the sin of our tirst parents was accomplished, as the chief
of this impious and rebellious host, whose fall was tlie

consequence of their wicked pride and ambition, by
which they were led to war against their Maker. A
doctrine entirely analogous is preserved in the tradi-

tions of the ancient Persians, Babylonians, and Arabians.
The Mahometans believe that the devil, who was once
one of those angels who stood highest in the favour of
God, and was named Azazil, forfeited paradise for re-

fusing to pay homage to Adam at the command of his

M;iker; and is now constantly employed in endeavour-
ing to seduce and pervert mankind. And in the Shacfa,
one of the most ancient of the sacred writings of the

Brahmins, the fall and punishment of certain of the an •

gels is minutely detailed. Tiiis article of belief, there-

fore, has all the corroboration which can be derived

from the most gene'rtlijgregjtion. (w)

ANGELICA, See sSufman.
ANGELICA, a gGhus of plants, of the class Pcntan-

dria, and order Digynia. See Botany, (to)

ANGELO, Michael, See Bonarotti.
ANGELOS, La Puebi.a de los, a town of Mexi-

co, and capital of the province of Tlascala, situated iu a
fine valley on the river Zacatula, about 65 xniles south-

east of IN'Iexico. This city is next to Mexico in popula-

tion, and is one of the finest towns in South America.
The buildings, which are chiefly of stone, are sumplu
ous and elegant, and the streets broad and regular. The
spacious square in the centre of the city, is reckoned su-

perior even to that of Mexico. It is adorned on three

sides with uniform porticoes, and on the fourth with x
magnificent cathedral. Besides many splendid churches,

there are two colleges, several convents, and twelve nun-

neries. The annual revenue of the cathedral and chap-

ter, amounts to no less tlian 300,000 pieces of eight.

This town is remarkable for several manufactories oF

soap, hats, glass, cotton-cloths, fine earthen ware, and
swords and bayonets, which are celebrated for their

temper and beauty. A great deal of cotton is sold in

the markets by the Indians. The greatest source of the

prosperity of this town is the money which it coins, being

no less than one half of the silver that comes from the

mines of Zacatecas, the other half being coined at Mexi-
co. Tins city likewise derives considerable advantages
from its situation, as all the Mexicans pass through its

territory to purchase the European merchandise v.'hich

arrives at Vera Cruz; and frequently purchase there

what is furnished by the fleet, or what is sold at too high
a price. ^
The air is uncommonly dry and mild, and dircascs arc

comparatively rare. The land is fertile, producing su-

gar-cane, and all sorts of grain. Population 60,000. W.
Long. 99° 40'. N. Lat. 19° 35' S^e Tlascala. (tt)

ANGER, a painful emotion, or passion, excited in

the human mind on receiving any injury, or affront, and
whicii prompts us to repel the injury, and to avenge it

on the offending person. When moderate in degree, it

is more commonly known by the name of resentment

;

and when it degenerates into excessive violence, and
takes a firm and lasting hold of the mind, it is called re-

venge.
_

_
-',%...

As thmgs are constituted at present, such a.pnnciple

as resentment is necessary for the well-being of man.
He is frequently exposed to injury from various sources,

which could not bo efl'ectually repelled without the

suggestions of such an impulse as this. St Paul him-
self, as Butler remarks, has justified the moderate in-

dulgence of resentment, in the well known precept,
" Be ye angry, and sin not," (Eph. iv. 26) "which" says

that author, " though it is by no means to be considered

as an encouragement to indulge ourselves in anger, the

se'nse being certainly this, though ye be angry, sin not;

yet here is evidently a distinction made between anger
and sin ; between the natural passion and sinful anger."

Yet certainly resentment is but too liable to exceed its

due limits, and to degenerate into the most violent and
culpable malevolence. It becomes us, therefore, to keep
a strict ^uard over this head-strong principle in our na-

ture. " The gratifieation of resentment," savs the ex-

cellent author just quoted, " if it be not conducive to
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the end for wliich it was given us, must necessarily con-

tradict, not only the general obligation to benevolence,

but likewise that particuJ?' .,.,^ 'tself. The end for

which it was given, is to j ^v'c^al'n--"" remedy injury, i. e.

the misery occasioned by inyii' *•• '"• misery itself, and

the gratification of it consists m producing misery, ;'. e.

in contradicting the end for which it was implanted in

our nature." (Sermon 9.
)

Anger is either instinctive or deliberative. The first

is a rash and ungovernable emotion, which we have in

common with the brutes: it is exercised without reflec-

tion ; and seems implanted in us for the immediate

purpose of self-preservation, and the repelling of inju-

ry, when reason might come too la^e to our assistance.

It may be excited by the lower animals, and even by

inanimate objects ; for we not only feel resentment at

the dog that bites, and the ox that gores, but at the

stone that strikes us, or the knife that hurts us. But
this is an emotion that soon gives way to reflection,

and ceases immediately when the danger is removed.

It is only a rational being, capable at once of inflicting

an injury, and of wilfully purposing to do us harm, and

who may be made sensible of the punishment we intend

to inflict in return, that can become an object of perma-
nent and deliberate resentment.

Anger produces very sensible effects on the voice,

countenance, and gestures, as well as in the internal

organization of the human frame. Its consequences

are thus eloquently described by Seneca. " Ut autem

scias non esse sa'ios, c/i/os ira fiossedit ijisorum illurum ha-

bitum intuere. A''am ut furcntium certa indicia sunt, ita

et irascentiiim. Flagrant oculi, et multus ore toto rubor.

Labia guratiuntur, dentes comprimuntur, horrent ac su-

briguntur ca/iilli, tumescunl vena, concutitur crebro sfii-

ritu pectus, /laruni explanatx voces sunt, comploduntiir

sxfxius m^is, liulsatur humus fiedibus, totum concutitur

corpus, ita lit nescias utrian magis detestabile xntium sit

an deforme." Senec. De ira.

Anger affects the whole nervous system, and throws

it into a preternatural commotion. It produces a stric-

ture of the muscular parts, and greatly increases the

systole of the heart. It also excites spasms in the

stomach and intestines, which are highly nervous, and

in the membranous parts ; and by irritating the biliary

and hepatic ducts, often occasions an obstruction in the

free passage of bile from the liver. Hence, in conse-

quence of violent passion, the liver is sometimes ren-

dered scirrhous, stones are generated in the gall-blad-

der, or jaundice ensues : dangerous hsemorrhages also

frequently arise from this cause. Instances are on re-

cord, in which anger has not only produced jaundice,

cholera morbus, epilepsy, and other dangerous diseases

but in which it has occasioned instant death. Valenti-

nian the first, Wenceslaus, and Matthias Corvinus,

king of Hungary, are said to have fallen victims to vio-

lent passion. In other cases, extraordinai-y cures are

said to have been effected through the intervention of

anger. The gout, the ague, the palsy, and even dumb-
ness, have been said to yield to the shock of a sudden

fit of passion, where the ordinary resources of medicine

had failed.

Nothing can be more unbecoming, or contribute

more to render ourselves, and all who are connected

with us, miserable, than the habitual indulgence of vio-

lent and unreasonable anger. That this passion is within

our power to a considerable extent, cannot be doubted,

and is evidently implied in the precept of the apostle

above quoted. To accustom our minds to habits of just
reflection, and to endeavour to be less irritated by im-
pressions of injury, and sooner pacified when we meet
with offence, will be attended with the most salutary
effects upon the temper, and contribute essentially to
our comfort and tranquillity. Archdeacon Paley, in his
treatise on moral and political philosophy, has suggested
a variety of considerations, which are well calculated
to effect this desirable purpose, and which may there-
fore be called the sedatives of anger. Among these the
following seem most worthy of notice. " The possibility

of mistaking the motives from which the conduct that
offended us proceeded ; how often our offences have been
the effect of inadvertency, when they were mistaken
for malice ; the inducement which prompted our adver-
sary to act as he did, and how powerfully the same in-

ducement has, at one time or other, operated upon our-
selves; that he is sufferuig, perhaps, under a contrition,

which he is ashamed or wants opportunity to confess;
and how ungenerous it is to triumph, by coldness or in-

sult, over a spirit already humbled in secret ; tliat the

returns of kindness are sweet, and that there is neither
honour, nor virtue, nor use, in resisting them : for some
persons think themselves bound to cherish and keep
alive their indignation, when they find it dying away of

itself. Add to this, the indecency of extravagant an-

ger; how it renders us, while it lasts, the scorn and
sport of all about us, of which it leaves us, when it cea-

ses, sensible and ashamed ; the inconveniencies and ir-

retrievable misconduct into which our irrascibilty has

sometimes betrayed us; the friendships it has lost us;

the distresses and embarrassments in which we have
been involved by it, and the sore repentance, which, on
one account or other, it always costs us. But the re-

flection, calculated above all others to allay that haugh-
tiness of temper which is ever finduig out provocations,

and which renders anger so impetuous, is that which
the gospel proposes, namely, that we ourselves are, or

shortly shall be, suppliants for mercy and pardon at the

judgment seat of God. Imagine our secret sins all dis-

closed and brought to light; imagine us thus humbled
and exposed ; trembling under the hand of God ; cast-

ing ourselves on his compassion, crying out for mercy

:

Imagine such a creature to talk of satisfaction and re-

venge, refusing to be intreated, disdaining to forgive,

extreme to mark, and to resent what is done amiss;

imagine, I say, this, and you can hardly feign to your-

self an instance of more impious and unnatural arro-

gance." (Book III. part ii. c. 7.) (»/)*

ANGERMANNLAND, or Anoermannia, a Swe-
dish province, about ISl Swedish miles long, and 87

broad, according to Busching. It is bounded on the

North by Lapland and Bohemia; on the East by the

Gulf of Bothnia ; on the West by Jemptland and part

of Norway ; and on the South by Medelpad. This pro-

vince is in general mountainous, and covered with wood ;

but the soil is fertile, and produces wheat, barley, rye,

pease, lintseed, and flax. It abounds in fine iron mines;

and in the neighbourhood of Arnas, a small town on

the Gulf of Bothnia, there are also mines of copper.

This province is traversed by the river Angermannland,

one of the largest in the kingdom ; its mouth is half a

mile wide ; and it is navigable for several miles ; and

* The subject of Anger has been ably treated by

Faucet, in a small treatise.
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possesses a valuable salmon fishery. The only manu-

factures in this province are those of ILien anil cotton

cloths, but to what extent they are carried we have not

been able to learn. The small town oi Hermosand is

the only one in the province, (t)

ANGERMUND, New, a town in the Uckermark of

Brandenburg, situated on the lake Mund. It is popu-

lous, and carries on a considerable trade in corn, and

also in cattle, which are very numerous, on account of

the excellent meadows in the neignbourhood. The
French refugees have established here some manufac-

tories ot tobacco. E. Long. 14° 3'. N. Lat. 57° 4'.

(w)
ANGERS, the Juliomagus and Andegavium of the

ancients, a city of France, and capital of the department

of the Maine and Loire. It is situated on the declivi-

ty of a hill, on the banks of the river Maine, which di-

vides it into two parts. The castle of Angers, which

was built by St Louis about the middle of the 13th cen-

tury, is situated above the river, on a projecting rock,

and though now in decay, presents a sublime spectacle,

from the ditches, walls, and numerous towers, which
have resisted the ravages of time. The cathedral is a

magnificent building, of singular architecture, and its

portai has been particularly admired. The university

of Angers was founded in 1246, and the academy of

Belles Lettres in 1685. The principal articles of com-
merce in Angers, are while wines, grain, lint and liemp,

fruits, wax candies, dry confectionaries, wax, honey, linen

and woollen stuffs of its own manufacture. Tliis town is

famous for its quarries of black slate, which in 1772

amounted to seven, in which 812 workmen, and 169

horses were employed. In 1670, the population of An-
gers was 50,000, but owing to the migration of the in-

habitants, in consequence of the revocation of the edict

of Nantz, and other causes it had diminished to 36,000

in 1697. Its population at present is only 33,000. W.
Long. 33' 0". N. Lat. 47° 28' 9". (w)
ANGIOSPERMIA, from ayyog, a vessel, and o-src^^a,

seed, the name given by Lumseus to the second older

©f plants, of the class Didynamia. See Botany, (to)

ANGLE, is defined by some the mutual inclination

of two straight lines, and by others, the opening or

divergence, or separation of tv.o straight lines. Angular
magnitude may be conceived as generated by the rota-

tion of one line round the point wiiere it intersects ano-

ther line at rest. Angular magnitude differs from linear

magnitude in this circumstance, that the former never

sustains any increase or diminution by change of dis-

tance, while the eye continues at right angles to the

plane which passes through the intersecting lines. See
Geometry, Goniometer, Micrometer, Trigonome-
try, (o)

ANGLES, the name of a nation of the Cimbric Cher-
sonese, or modern Jutland, who subdued a great part of

Britain. Hence the name of Anglia, or England. See
Bede's Hist. Ecclesiast. lib. ii. cap. v. p. 83; Gibbon's
Hist. chap. 38. vol. vi. p. 325; Hume's Hist. chap. 1.

vol. i. p. 22, 26; and Anglo-Saxons, (to)

ANGLESEA, or Anglesey, (the Mon or Moneg of

the Welsh, the Monaof the Romans) an msular county
of North Wales, about 24 miles in length, and 17 in

breadth, containing four market towns, and 74 parishes.

It returns two members to parliament, one for the shire,

and another for Beaumaris, the chief town. On the

south-east it is separated from Caernarvonshire, by the

narrow channel Menai, and is bounded on every other

side by the Irish Sea. Along the Menai it is adorned
by gentlemen's seats and extensive plantations, forming
a beauiilul contrast to 'livj^MBd scenery of Snowdon,
and other lofty mountailJBHaB opposite coast. The
climate is, however, i.tHHHHy unlavourable to the
rearing of wood ; and as we advance into the island, it

gradually becomes destitute not only of trees, but even
hedges, assuming a naked and unpleasant aspect.

The lace of the country is in general level, intersper-

sed with low craggy hills, composed chiefly of lime-
stone, a purple wavy slate, or breccia, and watered by
numerous rivulets. The soil is of three khids : a black
vegetable mould, a sandy soil, or a still reddish clay,

and though shallow, is exceedingly fertile, producing
great quantities of '.^orn, and supporting numerous
flocks ot cattle. In lavourable years this island is sup-

posed to export nearly 100,000 bushels of grain. It

aibo sends annually several thousand head of cattle to

the English market ; they are driven to port Aethwy,
the principal ferry to Caernarvonshire, and there com-
pelled to swim across the Menai. The cattle are some-
times drifted by ihe tides to a considerable distance

;

but boats, which attend them during the passage, pre-

vent the occurrence of aiiy serious accident.

Of the several productions of Anglesea, its copper
ores are by far the most important. The Parys moun-
tain, in which these are contained, is about a mile in

length, and of a most desolate aspect, producing no
shrubs, and hardly any plants. The ore is found a few
feet from the surface, and instead of being deposited in

veins, as is generally the case in metallic mines, forms a

connected mass of unknown extent, constituting the

great body of the mountain. The mode of extracting it

is therefore somewhat peculiar. The mineral is laid

bare, and is then wrought in the same manner as a
stone-quarry. An immense hollow or excavation has

been thus formed, perfectly open above, and extending
to several hundred feet in length and breadth, and in

some places 300 feet in depth. In this the miners gene-
rally work, exposed to the weather, by which means
they escape the diseases to which such persons are com-
monly subject. The sides of the excavation are nearly

perpendicular; but several galleries have been dug into

them, where a richer vein of the ore has been pursued
farther than the rest. From the same cause, the bot-

tom is dug into deep pits, and exceedingly uneven. The
colour of the inside varies according to the nature of

the ore, from a dusky yellow to a beautiful green, or

deep blue. The yellow sulphurated ore of copper is

that which most .abounds in these mines. It generally

contains 25 per cent, of sulphur, from 25 per cent, to

li percent, of copper, and consequently from 25 to 48^
per cent, of refuse. Besides this, some other ores of

copper occur, such as malachite, or green and blue

carbonates of copper; black ore, containing copper,

galena, and calamine ; native copper in minute quanti-

ties, and some specimens of native sulphur. The ore,

procured annually from these quarries, amounts to the

astonishing quantity of between 40,000 and 80,000 tons.

It is partly dug by pick-axes, partly blasted by gun-
powder; and afterwards broken by hammers into small

pieces, preparatory to its being roasted. The kilns in

which it undergoes this operation, are of two forms. In

the older kind of kilns, the ore is piled between two
parallel walls, several yards in length, six feet high, and
about ten feet distant, and arched over along their whole

lengtli, forming Ui,e body of the kiln. In the same line
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uitli the body of the kUn, is another chamber of the same
dimensions, and similarly vaulted, connected to it by

three ilucs: luis chanibjtffi^ntcnded for collecting the

siilplnir. The ore i;i ofHlki^ set on fire by a small

quaiiiity of coals, and thmBustion is afterwards main-

tained by the oxydation of the metal, and the conversion

-of a portion of a sulphur into sulphuric acid, which com-
bines with a part of the metal, forming sulphate of cop-

per. The heat produced by this combustion converts

the remaining portion of the sulphur into vapour, which

is received into the condensing chamber, and falls down
in the form of the finest flowers of sulphur. Later kilns

are in form similar to lime -kilns, having contrivances by

which the ore can be removed as it is roasted, and fresh

ore added. In these the floor of the condensing cham-
ber is on the same level with the top of the ore, and thus

a greater facility is given to the escape of the sulphure-

ous vapour from the kiln. The quantity of ore which is

put at one time into a kiln, amounts to several hundred
tons, and requires about six months to complete the

operation. The ore, after being roasted, is pressed and

washed, to free it from impurities, by which it is gene-

rally reduced to i of its former quantity; and the water

becomes impregnated with sulphate of copper. The
richer ores are then dried, and exported to reverbora-

tory furnaces in South Wales and the neighbourhood of

Liverpool ; while the poorer ores, which cannot so well

bear the expense of carriage, are reduced in furnaces

erected on the spot. These are charged every five hours

with about 12 cwt. of the washed ore, which produce i

cwt. of rough copper, in which state it is exported ; and

at the subsequent reSnings reduced to about one-half the

quantity. The water which filters through the crevices

of the mine, is highly impregnated with sulphate of

copper, and furnishes a source from Avhich tlie metal

may be procured with more profit than even from the

crude ore. It is pun>ped up from the bottom of the mine,

and, along with tire v.ater in which the ore has been

washed, is placed in rectangular pits, about 30 feet in

length, 12 in breadth, and 2 in depth In these pits are

immersed pieces of iron, which, by combining with the

sulphuric acid, precipitates the copper in the form of a

reddish powder, slightly oxydated. The puecipitate, if

pure, ought to give 88 per cent, of pure copper, but, in

consequence of being mixed with clay, returns only 50

percent. Several of the pits are connected with a shal-

low pool, into which the water is lot off, after the preci-

pitation of the copper has been effected. Here, by ex-

posure to the air, the sulphate of iron, which is held in

solution, is converted into an oxy-sulphate; and as the

latter salt contains less iron than the formerythe excess

of iron is deposited in the form of a yellow ochre, which
is dried, and exported to Liverpool.

Alum and sulphate of iron, or green vitriol, are also

prepared in small quantities at these works. As the pro-

cess is kept secret, no writer has attempted to explain

whence or how they are procured. We conceive, how-
ever, that neither their sources nor the mode of their

manufacture are very mysterious. The sides of the

Parys mountain are covered with an aluminous slate,

and the ore must therefore contain some portion of alu-

mina. Alum is consequently formed during the process

of roasting, and dissolved by the water in which the

ore is washed. The quantity of alum must be further

increased by its continuing six months in the pits, which
are, lined with day ; and tliis salt may be procured by

nearly the common processes, from the water which re-

mains after the precipitation of the copper and ochre;
from the same water green vitriol may be got, by im-
mersing in it pieces ot iron.

In the stratum of earth which covers the copper ore,

and at three feet distance from the surface, sulphate
of lead is found, which yields from 6 to 10 cwt. from
the ton of ore. It is very rich in silver, containing 57
ounces of silver in the ton of lead; but tlie difficulty of

reducing this ore has hitherto made the profit from
working it very trifling.

The mines in the Parys mountain belong to two pro-
prietors ; that which is called the Mona mine, being the
property of lord Uxbridge, and tliat called Parys mine,
belonging to lord Uxbridge and Mr Hughes. The num-
ber of workmen which these mines employ, as well as

their produce, are nearly equal. The two together em-
ploy 1 300 mmers and smelters.

The produce of tliese mines is shipped at the port of

Amlwch, which was originally a mere chasm between
two rocks, but which the mining companies have, by
cutting into the rock, rendered capable of containing

50 vessels, of 200 tons burden each. At this port a vil-

lage has sprung up, dependent on the mmes, and con-

taining about 5000 inhabitants. See Amlwch.
Mines, both of lead and copper, seem to have been

wrought in Anglesea at a remote period ; for, at the Parys

mountain, an ancient smelting hearth, with several

pieces of lead, was discovered ; and at some iniles dis-

tance, a cake of copper was found, weighing fifty pounds.

It is, however, probable, that the present copper mines
were unknown, till they were discovered in the year

1768, by Messrs Roe & Co. of Macclesfield. Some years

beiore that period, sir Nicholas Bayley, having made
abortive attempts to work copper mines in the Parys

mountain, obliged these gentlemen to take part of the

mountain in lease along with his Caernarvonshire mines,

and to construct the necessary shafts and levels. Their
first trials having been made in an improper place, the

produce of the mines was insufiicient to defray the ex-

pense of working them, and the u:jdcrtaking was about

to be abandoned in despair: As a last effort, the over-

seer of the works divided his men into small parties,

giving them directions to sink several shafts near a
spring which gave indications of issuing from a quantity

of copper ore. The experiment had a fortunate result,

for, on the second day, the miners discovered the pre-

sent Parys mine. The Rev. Mr Hughes, encouraged
by this success, soon after opened the mines in his part

of the mountain.
Though the narrow limits of a county must in general

present few materials for the historian, yet some events

in the history of Anglesea are too interesting to be pass-

ed over in total silence.

Previous to the conquest of Britain by the Romans,
Anglesea seems to have been selected by the Druids as

their chief residence. Here, in the deep recesses of

thick woods, they trained their pupils to the contempla-
tion of divine things; and, under the seal of the most
inviolable secrecy, communicated to them the sublimer

mysteries of their religion. In this retreat the Druids
were attacked, A. D. 59, by the Roman com.mander
Suetonius Paulinus. His cavalry swam across the Mcnai,

and his infantry were conveyed over in boats. A numer-
ous armv of Britons was drawn up on the shore, to dis-

pute the possession of this sacred island. Women, with
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dishevelled hair, ran about among their ranks carrying

torches, and the Druids stood around, pouring forth im-

precations against the toe.

The Romans, appalled by this strange sight, remain-

ed some time inactive, exposed to their enemies; but,

animated by the exhortations of the general, they at-

tacked and defeated the Britons, and tlirew tlie Druids

into the fire which they had prepared for their captives.

The Romans then destroyed the sacred groves, in

whose gloom the Druids were wont to perform the in-

human rites of a most cruel superstition.

An insurrection in England obliging Suetonius to

withdraw his troops from Anglcsca, tlie inhabitants

again recovered their independence; but were a second

time conquered by Julius Agricola, and continued un-

der the Roman yoke while that people remained in

Britain.

When Wales was separated into the distinct princi-

palities of North and South Wales, the princes of North

Wales chose Aberfraw, in Anglesea, as their place of

residence. Here tbey continued to reside, from the

year 877 till the death of LlewelUne, 1282. During,
and after this period, it was invaded by the earls of

Chester and Shrewsbury, 1P98; by Edward I, Sec;
and repeatedly plundered, hythiJ Danes, Irish, and An-
glo-Saxons. Tor an account of these invasions, we
must refer our leaders to the histories of England,

Wales, &c.

The population of Anglesea has increased rapidly of

late years. In the year 1563, it was 10,000; in 1"76, it

increased to nearly 2o,000; and, according to the late

returns to parliament in 1801, it amounted to 33,800,

giving an increase of more than one half in 25 years.

See Tacitus, Annul, lib. xiv. cap. 30. Rowland's Mona
Antiqua Restaurata. History of Hales, intended as a

supplement to Rowland's Mona Antujua ; Arthur Ai-

kins' T'our in ll'ulrs ; Aikins' Delineation oj" England
and Wales ; Aikins' Chemical Dictionary, article Cop-
per; Pennant's Tonr in Wales, vol. 2d; Capper's To/w-

grajihical Dictionary of the United Kingdom; Hume's
Hist. chap. I. vol. i. p. 8, and cliap. V, vol. i. p. 321. (i|<)

ANGLINO,
Is a mode of takuig fish, by a hook, baited with worms,

minnows, flies, &C. either natural or artificial, which is

attached to a line, generally of plaited or twisted horse

hairs, depending from a tapering stick, som-etimes in

one piece, but more usually jointed, called an Angle-

rod.

The subsistence, the occupation, and pleasure of the

American Indians, entirely depend upon fishing, fowl-

ing, and hunting. But, as we approach from rudeness

to refinement, and learn the civilized arts of life, a relish

for these pursuits becomes less strong, and they are

then followed, not as regular employments, but as tem-

porary amusements only.

This art has been long known, and although we can-

not trace it to its origin, yet, we may see from scrip-

ture, and some of the old classical w riters, that it has

been a very ancient sport. Isaiah speaks, in chap. xix.

V. 8. of casting angles into the brooks; and Theocritus,

said by some to be the first Greek pastoral poet, in his

21st Idyl enumerates,

" Rods, hooks and lines, composetl of stout horse h;iii-s,

" And nets of various sorts, and various snares."'

Fawke's Trar.s.

Plutarch tells a very amusing story of Mark Antony,

who was a keen angler. One day while Cleopatra and
he were indulging in this sport, he was unusually un-

successful. Hurt at this disappointment in the presence

of his mistress, he gave secret orders, to some of his

fishermen, to dive under water, and to fasten, unseen,

to his hook, some of the finest and largest fishes, still

alive, and which they had lately taken in their nets.

With nice execution they obeyed his orders. Every
t'mie he drew up his line, he succeeded. The cunning
Cleopatra, in raptuious language, extolled his art, his

address, and his fortune. Acquainted, however, with

the artifice he was usint>-, she had recourse to the inge-

nious counterniine of desiring one of iier own attendants

to dive secretly, and attach to his liook a large dried

Pontian fish. At last, when pulling up the line, at the

sight of the heavy salted fishj the spectators expressed

their surprise by a loud laugh. Antony did not relislv

the joke, and seemffd highly displeased. The queen
observing him in this mood, immediately took hiiii in

her arms, and fondly exclaimed, " Leave, dear general,

angling, to us fietty firi7ices of Pharos and Canojius

;

your game is cities, kingdoms, and provinces."

Angling is one of our cheap and easy pleasures; as

it may be followed with small expense, and not much
labour ; and is particularly adapted to those who are

fond of tranquillity and retirement.

This sport, and the spring, the season that introduces

it, are finely combined to charm a serene and placid

mind. While in the pursuit of this recreation, and in

moving from stream to stream, the poet may indulge

his fancy, in forming descriptions of the striking and
various objects scattered around him. The painter's

pencil may then also catch, with happy tints, the most
delightful and diversified scenery, that the year and the

country ofi"er for landscape delineation. Indeed, the

finest prospects in nature are for ever presenting them-
selves as subjects for the angler's contemplation. The
course and range of his walks lie not only amidst the

grand and picturesque, but amidst the pastoral and
beautiful cottage scenery of our favoured isle; retreats

admirably calculated to inspire the mind with innocent

cheerfulnees, and calm content.

The pleasures and art of angling have oft employed
the pens of some of our best writers and poets. The
first we shall mention is Mr Isaac Walton, who has

written a most valuable and popular treatise on this

subject. It is truly a most interesting book ; and his

rules and descriptions are delivered in sncb an unaf-

fected simplicity of language, and conveyed with such
goodness of heart, that it will always be perused witk
the utmost love and admiration of the author; and, it

has been remarked,. " that it recommends itself to all

readers, even to tliose wlio liave not the least inclina-

tion to the art it teaches."

Thomson, in the opening of his poem, the Spring,,

gives an excellent didactic account ot trout angling

;

yet, while wc allow its merits, we cannot subscribe tr.
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all his advices regarding the winds which are most
favourable for the diversion.

The varieties of fish taken by the angle-rod in Scot-

land, are comparatively few to those of England; but
tliis we need not much regret, as those which we pos-

sess are in greater abundance, and afTord by far the best

entertainment to the angler. Indeed, our deficiency, if

we except the grayling and the rufl', seems to lie in the
genws Ci//i7-inus only, as we have no more than the roach
and minnow belonging to it.

3
o

I
c
<:

Salmon,
GUse, or Grilse,

Fry, or Smouts,
Sea Trout,

Finnock, or Hirling,

Par, or Samlet,

Smelt, or Spirling,

^Mullet, (gray.)

Common, or Yellow Trout.

Pike,

Loach, or Groundling,

Roach,
Minnow, Pink, or Minime.

Perch, •

Stickleback, or Banstickle,

Eel,

•Grayling, or Umber,
Barbel,

Carp,
Gudgeon,
Tench,
Chub, or Chcvin,

Dace, Dare, or Dart,

Rud, or Fuiscale,

Bleak,

Bream,

Ruff, or Pope,

Bull head, or Miller's Thumb,

Order.

.Abdominalis.

i Thoracici,

Apodes,

.Abdominalis,

Thoracici,

Salmo—Salar, Monarch of the British streams, is

allowed to be the most beautiful and best eating of all

the anadromous fishes, that is, such as make fresh and

salt waters occasionally, or alternately, their elements.

Salmon affect rather a cold climate. They take to the

streams, when but a little above the freezing point, and

the temperature in which they seem most to delight

and thrive, is from 40 to 52 by Fahrenheit's scale. The
regions in Europe where they are generally found, may
be reckoned from the Moselle, (a river which falls into

the Rhine at Coblentz,) to the arctic circle. The
streams upon the north-west coasts of America, which
run into the Pacific ocean, are said by our late naviga-

tors, to contain many of these fish. We know well,

that to the northward of 41° on the east side of that

continent, they are got in considerable abundance. Yet
the remarkable purity, and moderate temperature of the

rivers in this country, not being so warm in summer, nor

so cold in winter, as they are in the same latitudes in other

parts of Europe and America, render them more peculiar-

ly favourable for the breed and haunt of the salmon. The
American rivers, too, are frozen during the whole of the

winter; ours, on the contrary, are never shut, at least

In the following catalogue, we hare placed, first, such
as are inhabitants in common throughout the waters of
the united kingdom; and from the asterisk to the end,
are those of England exclusively

:

We shall give such descriptions, of the spawning
haunts, habits, and modes of angling, for these fishes,

as may be necessary for the information and amusement
of the young angler, leaving the other parts of their

natural history to be found under the article Ichthyo-
logy.

I

Genut,

Salmo,

Mugil,

Salmo,
Esox,
Cobiiis,

Cyprinus,

Perca,

\
Gasterosteus,

Muiaenaj
Salmo,

1
Cyprinus,

Perca,

Cottus,

S/ieciet.

>Salar.

Cephalus.

Fario.

Lucius.

Barbatula.

Rutilus.

Phoxinus.

Fluviatilis.

Aculeatus.

Anguilla.

Thymallus.
Barbus.
Carpio.

Gobio.

Tinea.
^Cephalus.
Leuciscus,

Orfus.

Alburnus.
Brama.

Cernua.
Gobio.

but partially so, and therefore seldom prevent what the

fishermen call the free-run of the fish. Salmon gene-

rally deposit their spawn, from the first of September to

the end of October; those that come in the early part

of the season, from the sea, begin first, and so in pro-

gression. As the milts and roes increase, they grow
worse both in appearance and in flesh, (which is indeed

the case with all fish,) for when the latter become as

large as the duck-shot of the fowler, they are then no

better eating than if they were shotten. Some time be-

fore the shedding of their spawn, they betake them-
selves to brooks, branching from rivers, or remain in

such retired shallows, as hardly to have their upper
dorsal fin covered with the water in which they swim.

There they make a kind of trough in the gravel, where
the female drops her ova, and the male immediately

thereafter emits a whitish fluid upon them, which has

nearly the semblance and feel of the substance to be

found, or that bleeds from lettuce, dandeiion, or other

milky plants. From this fact we conclude, although in

opposition to the opinion of Lumseus, and several other

naturalists of no mean note, that the eggs are not im-

pregnated until after exclusion. This operation being
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completed, the male and female proceed to throw up
the gravel, with wonderful precision. They do not

form hillocks, as has been often said, nature having

given them an instinct to lay the seeds of their future

ofl'sprmg in the safest manner, and in the least exposed

situation; for were it piled or elevated, it would be lia-

ble to be swept away with the winter floods, or blown

into deep water by the early tempests of the spring.

This is a process which continues for several days; the

male seenis to be the most active, both in the digging

and in the covering of the pits: he frequently dies by

over action, and at all times is longer than the female

m recovering his strength.

In the beginning of April, when the rays of the sun

become so warm as to reach the bottom of these shoals,

the vivification of the spawn takes place. The young
fry grow surprisingly fast. When the floods of May
set in, an irresistible instinct hurries them down to the

sta. It has been noticed, that upon their entering into

briickish water, they make a stop, and continue there

for some time, which no doubt is gradually to prepare

tliemselves for the new element, which they are about

to inliabit. In the months of July and August, these

very fry, or smouts, come up as g^iUes to tlie same ri-

vers which they left in May, and in this state they re-

main until November or December, and frequently

longer, when they revisit the sea; and upon their next

return from it to the fresh waters, they then appear as

perfect salmon. These positions, however, some natu-

ralists reject, and assert, that they are each of a distinct

species. This idea is founded on the following obser-

vations: 1st, That gilses, when they go up the rivers

in July or August, are full of spawn, thei-efore they
must have arrived at maturity; we admit the fact, but
deny the conclusion, for we have noticed them even in

the smout state, to contain the rudiments of milts and
roes; and if we look at some land animals, which is un-
doubtedly the case with many fishes, we find them ca-

pable of reproduction long before they attain their full

growth. The hog and rabbit, scarcely leave the teat

before they become parents themselves.—2d, That per-

fect salmon sometimes weigh only five or six pounds,
while gilses have been known to be upwards of seven
pounds weight; this is granted, but it is surely a very
insufficient proof of their being of a different species.

Have we not daily instances, throughout the whole ani-

mal creation, that of the same species, some are larger
when growing- than others are at full growth ?—3d, That
salmon are forked, and gilses are straight in the tail

;

this is in some degree true, but it cannot be disputed,

that many animals change the appearance of their parts,

when approaching from an immature to a mature state.

If gilses were a different species, they would in all pro-
bability appear in our rivers at all seasons, in the same
manner as salmon ; but it is a known fact, that they are
seldom seen before the middle of July, or beginning of
August, that is, until such time as the salmon fry, which
were carried down in May to the sea, have had time to

grow to a sufficient size and strength, so as to enable
them to ascend their native stream. In confirmation of
the truth of this circumstance, many fishermen have
marked smouts, upon their journeying to the sea, and
in their return, as gikes, knew them perfectly by the
marks they had put upon them ; nay more, those even

remained upon some when they were caught, after be-
coming salmon.

This fish is forced from the sea by a parasitical in-

sect, adliering to every part of his body, and which
fishermen call the sca-lottse. It is neither the oniscus
asilus, nor 7nonoculuii piscinus of Linna:us; nor has it

yet, so far as we know, been described by any naturalist.
It dies and drops olT, after the salmon has been but for
a veiy short lime in the fresh water. In tliis condition,
and at this period, they are in the highest perfection;
their form is elegant, their colour beautiful, their flesh
comes off in flakes, and is firm, red, and delicious. Af-
ter this insect leaves them, and while the fresh water
becomes their temporary element, they daily decline,
in co.our, in health, and in vigour; and when shotten
or Kelts,* they would hardly be known to be the same
species of fish which we saw when in a clean state.

Their heads look large, they are lank, lean, flabby ; and
the fine silvery cast in which they left the sea, is turned
into a dirty reddish brown ; the rays of their fins arc
jagged and torn ; their scales are almost rubbed off'

;

and worms (lernea salmonea) infest their gills. In the
lower jaw of the male, a strong gristly protuberance is

observable; it somewhat resembles the beak of birds of
the order accipitres, and produces a hole in the upper
jaw, and through which it has sometimes been known
to perforate. This curvature is said to leave them
whenever they get to the sea, for which in this situation
they set out, occasionally stopping in still water, as their
weakness at this time requires rest, even to enable
them to go down the stream.

In all the tribe of migratory animals, whether of the
air or of the water, few or none exhibit a more wonder-
ful instinct than that of the salmon.

Scarcely have they enjoyed the light of the sun, when,
without a guide to pilot, or a parent to protect them,
they undertake a journey, often of some hundred miles,
to visit an element with which they are totally unac-
quainted. They remain in the sea but for a short time,

then return, and through toils and dangers, ascend the
very streams which they descended, in order to spawn
on the spot which gave them birth. Those bred in the
Linth, are known to take their course up the Rhine,
froiT> that river into the Aar, then through the lake of
Zurich, and so again into their native stream. They
effect their passage up the Thames, a considerable way
above London, although annoyed by the keels and ca-
bles of various craft, the continual plying of oars, and
all the filth and garbage of that overgrown metropolis.
In like manner, over cascades, through many windings,
rapid rivers, and extensive lakes, they push up to the
very interior parts of North America, in order to breed
in their natal waters. This is an instinct beyond the
power of naturalists to explain; indeed it is but little,

with all thuir boasted knowledge, that they can read,
" in nature's infinite book of secrecy." There are,

however, some instances of animals mistaking their in-

stinct. The flesh-fly has been seen to deposit its eggs
in the flower of the fetid stapelia, being deceived by the
resemblance of its smell to that of carrioij. So have we
known salmon run up rivers in which t'uy were not

bred ; however, this is a circumstance wi.ich i-arely

happens.

Salmon delight in rivers which have Alpine sources.

• Tn Scotland, shotten salmon are called kelts, foul, black, and red fish: m the Encrlish acts of parliament, shedders and kipper.

Vol. II. Part-I
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They prclcr to all olhers u gravelly pebbled bottom,

where there arc large stones, clear of every kind of

slime. They avoid waters, or streams flowing upon

mundic ore, or that arc impregnated with calcareous, or

selcnetic particles. They are impatient of shade, unless

in the very heat of summer, and dislike to remain for

any length of time in such parts of rivers where the

banks are wooded, or near hanging rocks, that exclude

the sun from the stream or pool. They are extremely

sensible of approaching changes in the weather; they

then leap above the water, and apparently enjoy the

prospect of coming rains, and showery winds. Imme-

diately before and in the thue of thunder, they keep

close to the bottom, and are seemingly affected with

every concussion in the air. They always lie with

their heads pointing up the river, and seldom or never

swim down the stream, unless on their journeying to

the sea, when disturbed by the bawling or shooting of

nets, the prowling of the otter, or when exhausted by

the fatiguing tackle of the angler.

To the admirers of nature, no sight can be more gra-

tifying than to observe salmon ascending torrents, and

vaulting over rocks of such a height as no other fish

vould attempt. We have heard much said, and seen

much written, both in prose and in verse, of the Ken-

lierth, a salmon tcali, upon the river Tivy, in Pembroke-

shire. Drayton, with some other poets and authors, in

describing this place have mentioned, that the salmon

takes his tail in his teeth in making the spring to leap.

This assertion has been long, and continues still a vul-

gar error. There is, however, a more remarkable fall

than this, called the Keit/i, upon the river Erich, in the

county of Perth. That rock is about thirteen feet high,

and the whole river, which is a very considerable one,

bursts through a cleft of only a few feet in breadth.

From a long continuance of dry weather, and conse-

quently when there is little water in the river, these

fish lie in the pools and holes immediately below this

cascade.* It is at that time an amusing sight to sur-

vey them from the banks above, all regularly disposed,

tire above tire, resting upon their fins, and waiting with

anxious and eager expectation for a coming flood, to

assist them in their passage upwards. When this hap-

pens, they then all prepare to take the leap. In their

first efforts they sometimes fail, and tumble down stu-

pified ; but undismayed, and with an unremitting ar-

dour, they renew their attempts, until they prevail in

gaining the summit of this fearful gap.

A very singular circumstance is to be observed in the

salmon, as well as in the herring, which is, that upon
opening them, their stomachs contain no kind of food,

either in a digested or indigested state. In mentioning

this fact, we only allude to it while they are in our ri-

vers ; how it is with them, or on what they feed during

their abode in the sea, we cannot tell; for, from all the

enquiries we have made, we never could hear of any

being seen or taken at a distance from the shore ; they

are it is true sometimes caught upon headlands or friths,

or when entering into fresh water; and some rare in-

stances are related, of sprats and other small fish being
found in their stomachs at these times.

Goldsmith talks of the salmon as a ruminating fish ;

Whether he affirms this from his own conjecture, or

takes it upon the word of some other writer, we cannot
say, but from whatever source he gets the information,

we must consider it as an absurdity. Some ichthyolo-
gists indeed tell us, that the nmllet, and a few other
fish, are ruminants, or at least ruminantia s/iuria. The
rumination of the salmon, we believe, rests on the au-
thority of Goldsmith alone. Such unfounded and con-
jectural ideas weaken very much tlie authority of the
naturalist.

The size of salmon depends upon the river in which
they were spawned, some producing large and others
small fish. They have been taken in the Tay about
seventy, and in the Tweed and Clyde between fifty and
sixty pounds weight. In America, even in their very-

large rivers, they seldom exceed seventeen pounds.
Indeed every river has a distinct fish of its own, exhi-
biting not only a difference in size, but in appearance,
and perceived as evidently as the variety in the breed
of our beeves and horses.

It is not an easy matter to determine to what age the
salmon, or other migratory fishes live, as they have
so many snares and dangers to encounter, both in fresh

and in salt waters, that few or none ever reach the years
which nature has assigned to them. Bacon says, but we
think erroneously, " As the salmons grow fast, their

lives are but short, the same with the trouts ; but the
perch grows slowly, and liv'es long."* The old adage.
Soon rijic, soon rotten, is often applied with truth to the
longevity of animals, as well as of plants ; but it is a
rule that does not always hold in nature. The goose,
that arrives at maturity in a few months, attains to a very
old age ; and the carp and pike, both fast growers, have
been known to live beyond a hundred years.

The principles upon which fence, called in Scotland

close time, has been fixed, we apprehend were founded
upon the experience and observation of the customary
appearance of clean fish from the sea, and the time at

which shotten salmon usually leave their respective

rivers. By the general law in Scotland, although there

are several exceptions to it, our rivers are no longer in

fence than from the 11th of December to the 26th of

August. However, our angling season cannot be said

to commence sooner than the vernal equinox ; indeed,

until that time our waters are often mixed with snow,

and the weather is unsettled and uncomfortable.

Artificial Fly Fishing, is undoubtedly the most inge-

nious and cleanly branch in the whole art of angling,

and peculiarly adapted to the salmon ; for, in all weathers,

and in every condition of the waters, the fly is the most
certain and successful lure that can be offered for tlie

capture of this fish.

The first object which a young salmon angler ought

to have in view, is to be provided with a proper rod,

wheel, reel, or winch, (called in Scotland a pirn,) lines,

hooks, and materials of every kind for the making of

artificial flies. The rod should be from seventeen to

nineteen feet long ; this, however, ought to be regu-

lated according to the breadth of the river in which the

angler intends to fish ; and we have so many small ones

in this country, where salmon frequent, that a shorter

might answer the purpose ; but if it can be easily ma-
naged, the longer so much the better, as you may thereby

command any distant spot in the water, where you might

* The deep holes, formed out of solid rock, which are found in some rapid rivers at the bottom of falls, and known to naturalists by

tlie name of giants pots, or mountain idtles, are here numerous, and the most perfect perhaps to be seen in Great Britain.
_^

t Sahaoiies cito grandescum, br^vi vivunt, quod etiam facimit ti-\itta: ; at perca tarde crescit, et vivit diutiiis. Sist. %:ita et mortis

m
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vvish youi' fly to reach, and far is always preferable to

near fishing. The rod should consist of three or four

pieces, joined by screws, by which means it will be

more portable, and easier to put up and take down,

than such as are skaircd or spliced, that is, each piece

cut slant-wise, and bound together with rosined or waxed
pack thread. This last is a lighter rod, and will cast

the line with more facility and precision, but the points

of the slants are very apt to be blunted or broken, and,

upon the whole, is neither so convenient nor useful as

the other. Various are the woods of which angle rods

are composed : Some recommend for the different

pieces, deal, hazel, yew, &c. The rod, however, which

we think will be found to be most serviceable in prac-

tice, is that with the stock or but-end, of well seasoned

ash, and all the other pieces of hickory, (a kind of wal-

nut tree,) with small brass wire rings, placed near one

another, and wliipt about with strong thread, for lead-

ing the line, from the reel to the point, which ought
to be of whale-bone, or tortoise-shell, of three or four

inches long. You should have it varnished all neatly

over, so as to defend the rod from the wet, or injuries

of the weather ; and when not in use, keep it tight, in

loops of list or leather, to prevent its warping. The
reel is generally made of brass, but some less nice fish-

ers have it of wood. The multiplying ones ai-e of no

use. The line that runs upon this wheel should be

composed of strong horse hairs, of any colour, woven
or spun by a small engine which they have at the tackle

shops for that purpose. A silk line, although some-
times used, and praised by inexperienced anglers, is

very improper for this business, as it is apt to get en-

tangled, and rots with the smallest humidity. Have a

loop at the end of the wheel, and another at the cast

lines, to fasten them together. This last line should be

nicely and carefully twisted with the fingers, and short-

er than the rod, so that none of its knots may get within

the top ring ; the upper link should be nearly as thick

as the wheel line, and should consist of about sixteen

or eighteen horse hairs, of a brownish, or of a gray
colour, diminishing them gradually, until you bring the

last to be nearly as small as the hook tip. One made
in this manner, is thrown out with much more facility

than if it were all of an equal thickness. The hook link,

with the first and second above, should consist of three

small round twisted silk-worm guts, or a few equal strong
horse hairs. Some fish with Indian or sea-grass ; but
it is unpleasant in the use, for it frequently turns brittle,

and consequently is apt to snap. The strength and
thickness of the hook links should, however, be varied,

according to the wideness, rapidity and colour of the

river in which you are to fish ; there should always be
a loop upon the uppermost, for the conveniency of al-

tering and shifting your flies, as you may find occasion.

The hooks on which the flies are to be dressed, must
be of various lengths and thickness, with sharp points
and barbs ; in general the error lies in having them too

large ; but no rule can be here fixed, as in many other
thnigs; the size of the river, and the weight of the sal-

mon to be found in it, must determine your choice. In
the making of artificial salmon flies, the following ma-
terials will be absolutely necessary :—For the body, a

variety of furs, indeed as many as you can collect ; spa-
niels' calves' and cows' hairs, hogs' and pigs' down,
worsted yarn, and wool of different coloured dyes and
fineness; heckles, black, red, &c. from the necks, and
near to the tails of game and dunghill cocks

;
gold and

silver twisted thread, which is preferable to the flatted

or plated wire. For the wings, which should al-.vays

be divided, the tail and wing feathers, (especially the
first,) of a dark-mottled turkey ; and for flics of a smal-
ler description, those of a variegated domestic fowl, the
grouse and mallard ; the last, when dyed yellow, an-
swers admirably in the beginning of June. Strong and
fine marking silk thread of all colours ; beeswax, or
rather a mixture of it with tallow and rosin, or which is

much the same, shoemaker's wax ; with a good pen-
knife and sharp scissars. All these should be contained
in a pocket book, with neat close folding parchment or
vellum leaves, and other partitions, a great variety of
which may be always purchased at the fishing tackle

shops. From such materials every kind of artificial fly

may be obtained ; and the young angler, after having
for a few times seen the manner of dressing by an artist,

will soon improve by these lessons, to such a degree, as
to find those of his own making suit the river in which
he fishes much better than any he could elsewhere
procure.

It is often said, that all arts ought to imitate nature,

and among the rest that of artificial fly fishing. Wo
shall not combat the general maxim, but in this case,

we can with confidence affirm, that there are exceptions
to it ; for we have known the salmon, as well as the

trout, so capricious, as often to prefer ufancij Jiij, with-
out having any prototype in nature, to all others, whether
real or imitative. Yet, although we leave the angler to

indulge his humour in this respect, we at the same time
must advise him to copy from the following originals, be-
ing most commonly successful lures for the taking of
this fish. Every species, of which we have seven, of the

gemis /ihTt/ganea, particularly of the red, brown, or stone

fly ; it is about an inch in length ; and is produced from
the larva of the cadis, or case worm, so called from its

housing itself, while in that state, in straws, rushes, and
small sticks. From this kind of dwelling, they disen-

cumber themselves in the middle of May, and then be-

come perfect flies. Two or three kinds of the i/ihemera,

of which we have five belonging to Britain; but more
especially the common May fly {xnilgata.) This is a great

favourite with most anglers. In the dressing of it, a
colossean proportion must, however, be observed, that

is much larger than the life, for the real insect is only

two lines, or one fifth of an inch long. The dragon flies,

adder bolts, or water nymphs, (//AtV/M/n) of which genus
we have nine species natives of this country. They are

gaudy, of many colours, and large, varying from one-
half to two inches and a quarter in length. Although
all of them in their natural state have four whigs, put
only two on your hook, as they lie better in the water,

and the deviation is scarcely, if at all, perceptible. Sal-

mon are extremely fond of all the imitations of these

dragon flies, and they seize them with more than com-
mon avidity immediately after a flood.

We might here take up the young anglers' time with

an unavailing catalogue of artificial flies, and which have
been often enumerated, under various and unmeaning
names, by many quacks in the art of angling. But
nothing except practice, attention to the weather, to the

river, and to the observations of old fishermen, inhabi-

tants of the spot, will give a thorough knowledge of the

most successful flies with which you can angle ; neither

shall we here enter on any directions for the fishing with

lob worms, minnows, pars or samlets, as the same instruc-

tions to be given for the mode of using tliem in trout an-

L 2
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gling, will be applicable to thai for the salmon ; we
have only to remark, that these baits frequently succeed

in the capture of the trout, when no flics can tempt him

to bite ; on the contrary, if the salmon, during the pro-

per season, (that is when not foul, nor in a shoiten state)

rejects the artificial fly, it is in vain to oft'er him any

other lure. This fact the writer of this article can assert

from long experience.

It is most common, before a person becomes a sal-

mon angler, that he has passed his noviciate in trout

fishing ;
yet even then, he will require a few instructions,

for the prosecution of this more important and delight-

ful branch of angling.

Composure, patience, and perseverance, are indispen-

sable qualifications for all the followers of J^his art, but

more especially for the salmon angler. He must lay his

account with frequently beating the waters in vain exer-

tion : In being long wet and weary, ere he can (to use

the fisher's expression) move a fin ; and when he does,

to be perhaps then only mocked with a wanton rise, or

a false bite ; or should he at last prevail in luring the

salmon to his fly, and after working and playing him
through many streams, and through many pools, he

brings him within his reach, and then thinks he is to

take possession of his prize, in a moment the tackle

snaps, and all is gone. Such, with many other disap-

pointments, await the angler ; but these ought not to

make him fretful, nor give up the pursuit ; he must per-

severe, in hopes of better sport. In this point of view,

the course he has to steer is a fine pi-actical lesson in

the economy of human life.

Many writers on angling have given Various direc-

tions for the dress that should be worn, how to counter-

act the effects of moisture, and what drink to take while

you are employed in this amusement. These are prin-

cipally to use water-proof boots and shoes, and, to make
them the more secure, to lard them well with mutton

suet, in order to keep the feet and legs perfectly dry

;

to sit upon a piece of coarse woollen cloth, doubled two

or three times; and, while warm, to avoid the drinking

of small liquors. Such advices may well suit float and

gudgeon fishers, but the salmon angler must laugh at

such ideas; he had indeed better never begin the occu-

pation, if he has not a constitution strong enough to wade
in deep and rapid rivers, during all the hours of the day,

and be able to bear every vicissitude and eager extremi-

ty of both sky and water.

As the spirited and skilful navigator does not lie in a

harbour waiting for a favourable wind, but goes to sea

to seek for one, so the keen and knowing angler does

not sit at home to watch for a fortunate prognostication,

or change of the weather, but takes it as it comes, and

repairs to the river to ply his skill in rousing the finny

race to his artful lures. There is scarcely any time, un-

less when it thunders, or when the water is thick with

mud, but you may chance to tempt the salmon to rise to

an artificial fly. But the most propitious and critical

moments, are undoubtedly, when clearing after a flood,

the water has turned to a light whey, or rather brown
colour; when the wind blows pretty fresh, approaching
almost to a mackarel gale, (if not from the north) against

the stream or course of the river; when the svm shines

through showers, or when the cloudy rack runs fast and
thick, and, at intervals, discovers the fine blue ether from
above. In these situations of the water, and of the wea-
ther, you may always depend upon excellent sport.

The most difficult thing for a beginner is to throw

the line far, neatly, and to make the fly first touch the

water. A few attentive trials will, however, bring him
to do it with much dexterity. It should always be across

the river, and on the off or far side, where you expect

the fish to rise. If he appears, do not be too eager to

strike, but give him a little time to catch the fly ; then,

with a gentle twitch, fix the bait in his lip or mou.h

;

if he is hooked on a bone, or feels sore, he will shoot,

spring, and plunge, with such strength and vehemence,

as to make the reel run with a loud and wiiizzing noise,

and your arms to shake and quiver most violently. In

this situation, take out the line from the winch quickly,

though with composure, keeping it always at the same
time stretched, but yet ever ready to yield to his leaping.

Do not let it run to any great length, as it is then apt

to be unmanageable, but rather follow him, and if he

comes nearer you, retire, and wind up as fast as possiole,

so as to have the line tight, and hold your rod nearly in

a perpendicular situation. When he becomes calmer,

he often turns sullen, and remains motionless attlie bot-

tom of the water.—Then cast in a few stones upon the

spot where you thuik he lies, and this, in all probability,

will rouse him from his inactive position. If you have

no servant or attendant to do it for you, be cautious in

the lifting and throwing of them, as the salmon may
spring at that instant, and break your tackle, should you
be off your guard. Being again in motion, he generally

takes his way up the current,—do not then check him

;

as by this course his strength will be the sooner ex-

hausted. When now fatigued, and no longer able to

keep his direction, he once more tries all his wiles in

disengaging himself from the guileful and hated hook

;

he crosses and recrosses, sweeps and flounces, through-

out every part of the pool and stream : But, findhig all

his efforts to be vain, he at last, indignant of his fate,

with immense velocity, rushes headlong down the stream.

If the ground is rough or uneven, or if you cannot keep
pace with him, give line enough, and when it slackens

wind up again, until you nearly approach him. You will

then probably perceive him floating breathless on his

side, his motion feeble, and all his vigour gone. Being
unable to make any further resistance, it behooves you
now to lead him gently to the nearest shelving; shore

;

use no gaff, (Scotch clficic) as it mangles the fish very

much, but take him softly by the gills into your arms, or

throw him, if not too heavy, upon the top of some ad-

jacent bank.
The smouts and gilses, being the young of the sal-

mon, require the same modes and baits in fishing for

them, only upon a smaller scale ; but indeed every an-

gler who is not a poacher, ought to do every thing in

his power to preserve the fry, for in that state they are

but poor, ill-tasted fish, and their destruction is not only

illeg;al, but injudicious, as the more that are taken, the

greater must be the decrease in the breed of salmon.

Sea Trout—Salmo Trtit'a. Of this species the two
pi-incipal varieties are the whitling and the Jinnock

;

this last in Dumfries-sbire is called a hirling. They
may be the very same fish, only differing in age, and
from that in the colour of their fins, the first having

them black, and the last yellow. It has been asserted

by some anglers, and especially by gentlemen from the

neighbourhood of the river Annan, that they are salmon

in a progressive state towards maturity. This was
strenuously maintained bv the late Dr Walker, professor

of natural history in the university of Edinburgh, who,

among many mistaken notions respecting the salmon,
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observes of the hirimg, "That from its shape, colour,

and other characters, and especially />•&« c/u- uumbrr of

rays in the Jins, it is evident, that it is only the samlet

(we suppose tliat he meant the snioul) m a more ad-

vaiiceU state, and a salmon during the firsi year of its

growth."* Artedi, Gronovious, and Liana; us, attempt-

ed to establish the specific character ol fish, from the

number of their pinnal rays; however, they did not

altogether succeed, nor do we im.'gine, that tiic doctor,

had he been still in life, would have been more fortunate.

It is true, they may afford a stioiig subsidiary indication,

by frequently corresponding, but more cannot be count-

ed upon, as a difference of two or three rays has often

been observed in the very same species, although of

equal age and size. We have noticed, in a former part

of this article, and we tiiink have incontrovertibly proved,

not only from our own ojservations, but by the undoubt-

ed evidence of fishermen, who have marked tliem, that

there is no mediate size, nor state, between the smout
and gilse ; besides, there are rivers in Scotland, the

Erich for Listance, in which the hirling was never seen,

and where the salmon, gilse, and smouts, regularly ap-

pear. Wo have also had many conversations with sal-

mon fishers of North America, to wliom this fish was
entirely unknown. The common size of the whilling is

from 16 to 24 inches, and of the finnock or hirling, from
9 to 14 inches long. The sea-louse adheres to both,

and they are subject to the same curvature of the inider-

jaw^as the salmon, but are, as we firmly believe, a very
distinct species from the salar.

They rise readily and eagerly to an artificial fly, and
require one rather more gaudy than is commonly offered

to the yellow trout.

The Par. We apprehend no Latin specific name has

been yet properly given by authors to this fish. It has
indeed been ranked by Berkenhout as a distinct species,

under the appellation samlet, in the genus salmo. It is

well known, liowcver, over all the kingdom. In Scot-

land it is called a fiar ; upon the river Wye a skirling'

;

in Yorkshire a brandHug ; in Northumberland a roek-

rider ; and in some countries of England Ajingerin, from
the black streaks on its side rescinbling fingers. This
hitherto unaccountable fish, is said by some to be a mule,
the production of a salmon with a trout. Its tail, like

that of the salmon, is forked, and its length never ex-
ceeds eight inches. They are not to be found but in

such rivers, or their branches, where salmon frequent,

or sea trout haunt. From their emitting a whitish fluid,

something like that of the salmon milter, many believe

them to be all males ; and some of the fishermen upon
the Tweed, from this circumstance, allege that they

are the male salmon fry, that do not go down to the sea

until winter. Others affirm, and we think with strong

probability, if not certainty, that they are the young or
fry of the sea-trout. Those of the salmon have already
been ascertained ; and it may now be asked. What can
become of the trutta spawn ? (That they have both milts

and roes is unquestionable.) What colour or shape does
it assume when brought into life? We are sure it pro-
duces something, and therefore, that it must exist.

We consequently conclude, that these pars or samlets,
are the young of all, or of some of the varieties of sea
trout, and that they lose the appearance of the forked

tail, and finger-like streaks, in the salt water ; and upon
returning from it, are then whitlings and finnocks. If

these premises are not convincing, they at least ought
to lead the naturalists to a farther investigation of this

matter. The saine ooservations which we made res-

pecting the angling for smouts, may be applied to the

capture of the par or samlet.

Smelt—Salmo Eperlunus. The derivation of the

aianio -A this fish, like otlier etymological disputes, has
given rise to vaiious opinions and assertions. It has

been said to smell like green rushes, like the cucumber,
like the violet, and hence it has been named by several

authors viulacea. The Latin specific name, as adopted
by Liniiseus and other naturalists, is from the French
Eperlan,t and from which the Scotch Spirting, and
Welsh aparling. The skull is transparent, and the skin

so thin, that the lobes of the brain are plainly and dis-

tinctly seen, and indeed, with a microscope, the blood

may be observed to circulate. In handling, or with the

slightest touch, the scales come easily and immediately
off. They inhabit the seas around Britain, but are never
far remote from land. They only ascend our rivers for

the purpose of spawning, and remain there but for a

short time. They arc very abundant in all the northern
parts of America. The smelt of the Seine in France, as

described by Brookes, seems to differ almost in every
particular from ours, except in the smell. We have
somewhere read, that the only rivers in Scotland where
they are found, are the Forth and the Cree. Whether
this is the case or not we cannot determine ; but that

they abound in the first is evident from the great num-
bers that are brought to the Edinburgh market. They
seldom appear in the Forth earlier than the middle of
March ; they come much sooner to the Thames, the

Dee, and the Mersey. Their fry have not yet been
ascertained. The people about Blackwall and Green-
wich believe the white bails to be their young. This,
however, we very much doubt, and are rather inclined

to think they are that of the shad. In Scotland we sel-

dom angle for them, but take them in nets, with small
meshes. It is needless to try the rod where there is any
snow water, as they are so delicate, as never to enter
any current where the smallest particle of it remains.
The baits, if you arc to angle for them, are cadis, small
red worms, and shrimps ; use a paternoster line, and
take the advantage of the flowing tide.

Mullet—Mugil Cefihalus. Is very often confound-
ed with the mullus of Horace and Juvenal, the so much
valued fish of the luxurious Romans ; but it is so very
distinct from this mullet, that it does not even belong to

the same order in the Linnsean system. What we call

the mullet, is the mttgil of Ovid, Artedi and Berkenhout.
There is a very accurate drawing of it by Eleazar Albin,
in North's History of Esculent Fish. From its roes,

the botargrj (a kind of sausage) is made. They are in-

habitants of some of our sandy coasts, where there are

influxes of fresh water ; they often run up the Ex, in

Devonshire, and the Arun, in Sussex, with the flowing,

and return with the ebbing tides. The mullets of the
latter county are in high estimation for the table as they
are said to possess a very delicate flavour, from some
particular plant peculiar to the Arun, and on which it

is alleged they partly feed. With us, in Scotland, they

• Trans. oftheHi.^hland Society, vol ii p. 353.

\ The latinity of Linnaeus has been often and justly censured as barbarous ; however, he is so far to be excused for this word, as
taking It from Rondeletius.
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arc very scarce ; the only place where we suppose they

have been seen is in Musstlburgh bay. There, a lew

have been sometimes caught in the seine nets, wlien

they were fishing for sea-trout, at the mouth of the river

Esk. They take almost the same baits as the trout, and

also rise to an artificial fly.

Common or Yellow Trout.—Sa/mo Fario. Next to

salmon the most manly and interesting is undoubtedly

that of trout angling. All our rivers, brooks, and many
of our lakes, produce this fish m the greatest abundance.

It, however, must be allowed, that their riumbers, with-

in these last thirty years, have very much decreased.

This has been attributed to the various manufactures

and distilleriea that have been since erected on all such

of our waters* as were found fit for these purposes. The
deleterious and noxious qualities of the trash and dregs,
" that from the vexed abyss of fermentation spring," are

veil knovrn. Another poison, although not quite so de-

structive as that from the distilleries, has also had a

considerable share in the thinning of the breed of both

salmon and trout ; that is, the lime laid upon our lands

for manure, a considerable portion of which is always

washed off, and carried away by every flood into the ad-

joining brooks and rivers. The varieties of the fario,

in respect of shape, colour, and size, are very numerous ;

in southern or warm countries, they are long and lank;

in northern cold countries, short and broad. They are

covered with small narrow scales, and variegated with

many black spots on the back ; but below the lateral

line, upon a faint light golden ground, they are of a

Vermillion, and upon some of a crimson dye. Indeed,

throughout the whole animal creation, nature has not,

m all her prodigality, bestowed more beautiful colours,

than upon the common yellow trout. The honourable

Roger North says, that in Llyn-divi, a lake in South

Wales, there are trouts called Cock-y-dail, marked
with black and red spots, about the size of a sixpence.

In some of our Highland burns, where the sun-beams
are intercepted by woods or rocks, they are black, slimy,

and faintly spotted. They differ in size according to

the waters in which they are bred, varying from eight

to twenty inches. Trouts delight in cool and rapid

streams. In their habits they very much resemble sal-

mon, especially in their season and manner of spawn-

ing, in the choice of their waters, and in their never-

ceasing propensity to gain the head of the streams in

which they were spawned. In one circumstance they

differ, however, very materially :—It has been already

observed, that the salmon, when opened, was seldom

or ever found to contain any food ; on the contrary, the

trout, but more particularly during, or immediately after

a flood, is fully gorged with all, or some of the following

animals, minnows, slugs, caterpillars, beetles, grass-

hoppers, cadews, worms, and flies of every kind. It is

almost needless to mention, that all these are excellent

baits in fishing for them. In the early part of the sea-

son, that is until the end of April, they haunt the tails of

streams, mill-pools, or deep still water. As it advances,

they gradually move farther up, and in July or August
are to be found in the neck or head of the strongest cur-

rents. The rod for trout angling should be shorter and

more slender than that for salmon; it ought to have two

tops, one supple, for the artificial fly, and the other

stiff, for minnow and worm-fishing;—the but-end, or

stock, should be bored, so as to have a hollow for hold-

ing one of these, and a screwed cap attached, in order
to put it in, and take it out at pleasure. The wheel and
all tne tackle may be much the same with that for sal-

mon angling, oniy proportionably smaller, and with the
few additional articles which follow: For the bodies of
the artificial flies, hair from the skins of the water-rat,

the mole, and hare, especially that from the ear of the
last, which makes one of the most killing flies in trout
angling. For the wings—the feathers of the ousel,

starling, common and missel thrush, lark, partridge,
land-rail, and field-fare. For hackles—besides those of
the domestic cock, the crest or top of the lap-wing and
pea-fowl ; but these two last, although very often used,
are not much to be depended upon.
What has been said respecting artificial fly fishing for

salmon, is in all points applicable to the trout, except
that two flies at a time are taken for the last, the one
called a dropper, and the other a stretcher. The variety

must also be greater, but in size much smaller ; and at

some seasons of the year so diminutive as to imitate the

common gnat or midge, {culex Jiulicaris) to which, after

a shower in a summer's day, or in its evening, they rise

with much eagerness. It must be observed too, that in

the dressing of small flies, the links on which they are

to be whipped should be extremely fine, either single

hairs, or the most slender and round silk-worm gut that

can be procured.

The minnow is a very excellent bait for the trout,

but requires strong tackle, and you must use the stiff

top to your rod. Use the real fish, not the artificial tin

ones, now sold in the shops. Your links should consist

of two stout worm guts in thickness, and three yards at

least in length, on which place two swivels, which make
the bait play, and spin easily, and also prevent your line

from twisting. Attach a few small leaden drops, or

shot, to your gut links, in order to keep them under
water. Have a long shanked hook stuck through the

body of the minnow, and a small short one in the mouth,
by which means it moves straight and steady. Throw
your line across, and work it through the stream, so as

to imitate the motion and swimming of the minnow. If

you feel the fish bite, be wary in striking too quickly,

but allow him time to get it fairly in his mouth, and then

you may depend upon having the hook securely fixed. In

this kind of fishing, fresh are always preferable to salted

or preserved minnows ; and the most favourable time to

try it, is when the river is clearing after a flood. The
lob, dew, garden, or earth worm, {litmbrktis terrestris)

is the most general, and is perhaps the most successful

live bait for the trout. It may be so scoured, as to make
it very tough for remaining on the hook, and so cleaned,

as to render it transparent and conspicuous to almost

every fish in the river or brook in which you are to an-

gle. The brandling and small red worms are also good
baits, and ought to be prepared in the same manner as

the lumbricus ; that is, to put them in a canvass bag,

along with well-washed moss (Scotch /o^,) and to pour

a little milk upon it, by which management, you may use

them in fishing after eight or ten days' keeping. Your
hook link should be of a single gut, with a partridge

shot, about half splitted, placed near ten inches from

the hook, and another of the same kind at an equal dis-

tance, and farther up; but they must be heavier in very

rapid currents. Have your line stretched at the same

time, that you allow the bait to move gently down the

• In Scotland, especially in Lothian, a river is called a water, as the water of Amond, Esk, Leith, &c.
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stream, and be careful not to let it touch, nordiag upon

the bottom. In a drought, and when the rivers become

small and clear, a well-scoured red worm, upon very

fine tackling, when you can keep out of sight, is a man-

ner of fishing, if not immediately before rain, that sel-

dom or never fails to succeed. Trouls take all kind of

flies, whether real, or dressed from fancy or imitation,

and also the minnow, and all the insects before mention-

ed. But, without a doubt, the most ingenious and cleanly

mode for their capture, is the artificialfy-angling ; yet,

in particular conditions of the weather, and of the waters,

live bait fishing may be found preferable, because more
successful, but it never can be so pleasant. Before the

fishing season commences, the angler should be pro-

vided with all kinds of tackling ; indeed, in the collect-

ing, and in the preparing of his materials, there is almost

as much pleasure as when angling in the river. All his

lines, links, hairs, hooks, Sec. should be placed in order

in his fishing pocket-book, so that he may at once know
where to lay his hand on any particular article that he

may want. A wicker-basket and a landing net will also

be necessary appendages to the equipment of the trout

angler.

Pike, Pickerel, Luce or Jack—Esox Lucius. The
name of this fish is said by Skinner and Junius, on ac-

count of the sharpness of his snout, to be derived from

the French liique. We apprehend this etymology is

more whimsical than just. From his voracity and cruelty

he has been often called the fresh water shark, the ty-

rant of the floods, and the ruthless pike. If we can

believe report, they were brought into England, no ear-

lier than in the reign of Henry the Eighth ; but we very

much doubt the truth of this, as it solely depends upon
the following old erroneous distich:

" Tm-kies, carps, hops, pickerel and beere,
" Came into England, in one yeare."

That they were scarce and dear at that time, (about

the year 1530), is certainly true, for in February, a sin-

gle pike brought double the price of a house lamb.

They spawn in March, in shallow water; they are great

breeders, for in one roe, there were counted 140,000

eggs. We have them in our lakes and ponds, and some
few in our slow running rivers; they are eager biters,

and yield to the angler very considerable amusement.
Some writers upon this sport have averred, and among
those Dr Brookes, that they will not rise to an artificial

fly ; but the contrary we know to be a fact, as, in the

early part of the spring, nothing more effectually tempts
him to bite, if in a gale of wind, than a large gaudy fly.

The body of which should be composed of (what the fly-

dressers name) pig's wool, which may be had of vaiious

dyes, and twisted about with gold or silver thread ; the

eyes of two black, green, or blue glass beads, the wings
narrowly divided; of the tail feathers of the peacock:
these must be busked upon a double hook, fastened to a
link of wire, or rather gimp, for neither silk nor hair

could withstand the strength and sharpness of his teeth.

This fly should be about the size of the golden-crested
wren, which is the most diminutive of our British birds.

We are aware that it may be observed, that this should
be called artificial bird, rather than fly angling, but we
comply with the common appellation. Indeed, we have
no doubt, than an imitation of some birds might be very
successful in this kind of fishing ; the pike has been
•seen attempting to seize tlie swallow, when skimming

along the surface of the water, and he greedily devours
the Jia/i/icrs, or wild ducklings, whenever he finds them
swimming within his reach. Various arc the lures

which arc successfuly tendered to this fish ; small trouts,

roaches, pars, minnows, loaches, frogs, mice, bats, Sec;
small dace and gudgeons, which we have not in this

country, are also favourite morScls for him. The rod

for pike angling should be stiff and long, and the fly, or
bait, should be pulled through the water much quicker
than is done for either salmon or trout. When you
bring him to land, be cautious how you take hold of him,
as he bites most severely; the safest manner is to fix

your thumb and fore or middle finger in his eyes. We
shall spare the relation of the many wonderful and fabu-

lous tales, that have been told of his immense gorge or

swallow, of his size, and of his longevity.

Loach or Groundling— Cobitis Barbatula. Is to be

found in the rough and clear streams of moirntainous

countries. They spawn in April, are about three in-

ches long, and have a beard of wattles; they always lie

upon the gravel, and you must draw a small red worm
along the bottom when you fish for them. Their flesh

is pleasant and wholesome.
Roach— Cijprinuti Rutilus. This fish is only found in

the western waters of Scotland, the Clyde, Carl, Loch-
lomond, and some of the streams which run into it, as

the Blane, Ensrick, &c. They are there called braise,

or braze. They are plentiful in England ; and Walton
says, " He is accounted the water-sheep, for his sim-

plicity and foolishness ;" be that however as it may, they
are certainly remarkable for health and vivacity; as we
may infer from the old proverb, often used by a person,

When boasting ot his being neither diseased in body nor
in mind, sound as a roach. They spawn in May ; their

ova are green, but when boiled turn red. Their flesh

is not much esteemed. The river is better than the pond
roach; although the last is generally largest, weighing
sometimes near two pounds. Angle for them with cad-

dis, small red worm, and with a fly, taking care to keep
it considerably under water.

Minnow, Pink, or Minim—Cyjmniis Phoxinus. Is

the smallest of the Cyprinus genus, l)eing in general
little more than two inches long. They are not very
prolific, spawning but once in two or thi'ce years. They
frequent the shallow parts of rivers and brooks, and are
bold biters. With the capture of the minnow, the
school-boy commonly commences his career in the art of
angling ; he is seldom nice in his apparatus, contenting
himself with a hazel wand for a rod, a flaxen thread for

a line, a piece of cork for a float, and a crooked pin for

his hook. This is perhaps the happiest stage of all his
fishing days, for all then is new, and every thing can
please. A small brandling is the best bail for miimows,
and they in their turn serve as excellent allurements for

the trout and pike.

Perch—Perca Fluvialilis. The colours of this fish

are beautiful and finely shaded, and although hog-back-
ed, his shape is very agreeable to the eye. They gene-
rally measure from nine to fourteen inches. Tliey are
gregarious, and deposit their ova in the month of May.
They inhabit our sn'.all lakes, and some of our rivers.

The ponds in pleasure grounds are often stocked with
them, and there they breed abundantly. They are greedy
and bold feeders, but do not bite freely until about the

arrival of the swallow and the cuckoo; and from that

time to midsummer, they may be taken at every hour
of the day. They are far from being nice in their baits,
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as they will even seize the eyes of their own species,

when pulled out of their heads. The most successful

lures for them are the red-worm and brandling : it is

necessary to use a float : They never rise to a fly.

Stickle-Back, or Ban-Stickle—Gasterosteus Acu-

leatus. This is a small prickly fish. They shed their

spawn on aquatic plants in May. They are to be found

in rivers, brooks, lakes, ponds, and even in ditches.

They can raise or depress their spines towards the tail

at pleasure ; they are of no use, farther than, when the

prickles are cut off", to be taken as bait for trout, pike,

&c. Fish for them with a small hook, and a bit of

worm.
Eel—Murxna Anguilla. We seldom angle for this

fish, being generally taken by set or night lines, bob-

bing, sniggling, &;c. They sometimes, however, swallow

the worm when fishing for trout, (which is the reason

for their having a place here,) and they arc then consi-

dered as unwelcome obtruders upon the angler's sport;

being not only disagreeable to handle, but very difficult

to extricate from the hook.

From the days of Aristotle to the present times, the

generation of the eel has been a subject of much dis-

pute among naturalists ; some assert that they are ovi-

parous, and others that they are viviparous. Be that,

however, as it may, numerous are the theories advanced,

and many are the experiments which have been made,

to ascertain this matter. Yet it seems still undecided,

and is perhaps one among the arcana in Nature's econo-

my that will not soon be discovered by man. The silver

eel, which is the cleanest and finest variety of this spe-

cies, is to be found in almost every river and brook in

this country. The lampreys {fietromyzon fuviatilis) are

here, from the spiracles on the sides of their necks,

called nine-eyed cr/.?, although of a very different species

from the anguilla mursena. They are never eaten, and

are much detested in Scotland. In England, however,

they are highly esteemed ; the corporation of the city

of Gloucester, as the finest dainty from the Severn, pre-

sent annually to his majesty, on Christmas-day, a large

lamjirey pye. A surfeit of these fish occasioned the

death of Henry the First, as also of Mr Pope, the cele-

brated poet.
* The Grayling or Umber—Salmo Thymallus. This

fish is said to have the fragrant smell of the plant from

which it has its specific name.

" Sweet to the smell like thyme's delightful flower."

Some authors, from its fleet and shooting motion, like

to that of a quick passing shadow, have called it the

Umber, {iimbra JiuvialUis.) Ambrosius talks highly in

praise of the Thymallus. They are certainly fine fish,

both in point of eating, and of the sport they afiord to

the angler. They are neitla-r to be found in Ireland,

nor in Scotland. Although not plentiful, yet they fre-

([uent many rivers in England, particularly the Severn,

Tame, Wye, Lug, Trent, Dcrwent, Dove, and Humljer,

where it is called the gold -n umber. Their length is

generally from twelve to fourteen inches. They spawn

in May, aiid are in the best condition for the table when
trouts'are in a shotten state, that is in November. Tuey

rise briskly to a lly, and take all the trout baits, except
(as some assert) tlie minnow. Angle for them with the
finest tackle, as they are the quickest sighted, and the
most timid of all fish. When hooked, they must be
caielully worked, as the hold in the mouth gives way
as easily as that of the gilse.

Barbel— Cyfirinus Barbus. Although this is not a
very uncommon fish in England, yet the discordant ac-
count of authors, with regard to its size, is most sur-

prising, and may serve as a specimen of the latitude

which Ichthyologists take in their definitions. " Lon-
gitude pedalis, vel cubitalis. Pondus maximorum 7 ad
8 librarum." Artcdi Ichthyologia, Pars iii. p. 5. (Length
a loot or a cubit, and greatest weight from seven to

eight pounds.) " The barbel is about a cubit in length,

and weighs from seven to eight pounds, and yet there
was one caught at Staines, that weigned 23 pounds."
Brooks's jVatural History, vol. iii. p. 109. " It is from
2 to 15 feet long." EtcJiients of A''alural History, pub-
lished at Edinburgh, 1801, vol. i. p. 365. " Length 10

or 1 1 inches." Berkenhout's Synopsis, vol. i. p. 83. We
shall make no comment upon these contradictory autho-
rities, farther than to observe, that were a barbel of fif-

teen feet long to be taken out of such rivers as they
commonly haunt, it would be truly a most marvellous
production.

The barbel has its name from its four barbs, or cirrhi,

two of which are at the corners of the mouth, and the

other two are near the extremity of the snout. An ex-
cellent drawing of it, by one of the Albins, will be found
in North's History of Esculent Fish. Their flesh is soft

and tasteless, and held in small esteem by the epicure

;

the roe ought not to be eaten, as it frequently acts both
as a violent emetic and cathartic ; this perhaps may be
the cause of the male being more valued than the fe-

male of this fish. The season of angling for them, as

for most fish, is from May to August, at which time
they frequent the shallowest and swiftest streams. They
do not bite freely, unless in the morning and evening,

and then the baits they take, are the lob worm, salmon
or trout roes, and old cheese steeped in honey. They
are seldom seen in winter, as they then betake them-
selves to the deepest and most obscure bottoms.

Carp—Cyprinus Carpio. Was brought into Britain

in the reign of Henry the Eighth, by a Mr Leonard
Mascall, a Sussex gentleman, and who was the first that

introduced it into the ponds of that county, where it still

remains more abundant than in any other part of Eng-
land. A few may be found in rivers, but a pond seems
to be their favourite residence. In the interior parts of

Germany, a great part of the revenue of their nobility

and gentry arises from carp ponds. It is a subtle fish,

and on that account has been denominated the fresh-

water fox ; indeed, from their extreme cunning and
shyness, they yield but little amusement to the angler.

Several have been taken in the Thames about two feet

long. Fish for them with paste or worms. They are

but indifferent eating. In dressing, the best mode is to

stew them.

Gudgeon—Cyprinus Gobio. Differs very much in

its nature from the foregoing fish, for as they ore all

craft, the gudgeon is all simplicity ; indeed so much the

* We lately observed the following desiript ion of this fish, in .i history of Orkney, by a Mr Barrj'; " The Orayling, Subnn Thy.

mnlhs, which is from 12 to 18 inches in • • seas, is caught very frequpnih wilh the fly It swims quickly, leaps much, and to draw

it when it is taken requires mucli dexteri ,

"' Ti'is ^lite^ must have ceilainly committed a mistake, as the grayling ue\ cr goes to sea,
.. I requir

.ind it is the first and only time' we ever heard of it's being seen in Scotland.
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case, thai the name is universally proverbial for a man
easily cheated.

Wliat gudgeons are we men

!

Every woman's easy prey,
Tliougli we have Ifelt the hook, agen
We bite, and they betray. Gay.

To unexpert anglers they are very convenient and amii-

suig fish, for they are allured by almost any kind of bait

that is offered to them, and with little pains may be

taken at every hour of the day. A pole or rake is fre-

quently used, to stir up the sand and gravel in the river,

in order to thicken the water, and to make them shoal,

and if you wade, you may then catch them at your feet :

the hooks and baits, however, should be small, as gen-

tles, caddis, and red worms. The gudgeon is generally

from five to six inches long. They spawn two or three

times in the year. Like the (^Cy/iiitius Aiiralus) gold-

fish, they, as well as small dace, may be preserved a
long lime alive in china or glass jars, taking care to

change and to have the water fresh. We have seen
them, in America, thrive and grow perfectly tame in this

situation.

Tench—Cyfirinus Tinea. Seems to thrive and delight

more in ponds than in rivers, yet they are very abun-

dant in the Stour, in Dorsetshire. We have not set

them down among the fish in Scotland, as the only place

we ever heard of their being seen in this country, is in

a pond at the Drum, near Edinburglx, the late seat of

lord Somerville. It is a good eating fish, although the

skin is somewliat clammy : the slime rubbed off from
them, is said to possess a medicinal quality. In general

they are from ten to twelve inches long. They spawn in

summer. Angle for them with the same baits, and in the

same manner as you do for carp.

Chub, or Chevin—Cyfirinus Cefilialus. Skinner de-
rives its name from Coji (a great head) Saxon. It is the

Sfjualits of Varro, and the Vitain and Tfntard of the

French. Of all the Cyprinus genus, they afford the best

sport to the angler. They inhabit the most of the rivers

in England, and abound in all the brooks of the eastern

states of North America.
They bite freely to all the baits used for the trout, and

rise eagerly to an artificial fly. Chub angling is very
amusing, and little inferior to that for the trout, only they
are more dull and inactive on the hook. They delight

in rivers much shaded by trees, and are fond of a stony

and gravelly bottom. They require strong tackle, as

they are heavy and lumpish, and a landing net is neces-

sary in taking them out of the water. Their length, upon
an average, may be about eleven inches. They spawn
before June, and are thought to be in the best condition

for eating in winter.

Dace, Dare, or Dart— Cyfirinus Leucisciis. Some-
what resembles the roach, but is rather less. The French
call it Suisse, Vandoise and Darcl (a dart) from whence
the English Dare, and sometimes Dart. They are very
active, and swim with great velocity. At times they may
be got in the Severn, but the river in which they most
delight, and grow largest, is the Thames. The grain-

ing of the Mersey is but perhaps a variety of this species.

They bite boldly, and rise either to a real or an artificial

fly, gentles, or grasshoppers; they are very shy, there-

fore your tackle ought to be very fine, and you must keep
Vol. II. Part I.

out of sight. From Richmond up to Windsor, anglers
fish for them from a boat, and, in a warm cloudy day, are
generally very successful. Their time of spawning is

in February and March. In point of eating they are but
a poor fish.

Run, or FiNSCALE

—

Cyfirinus Orfus. This is a scarce
fish, being found only in a few lakes in the counties of
York and Lincoln, and in the v'-.—r Chanvell, in Ox-
fordshire. Their colour is a brownijh yellow, and their
length from nine to foui>leen inches. They spawn in

April. They take all kinds of worms, and lise to an ar-

tificial fly.

Bleak, or Blav—Cyfirinus Alburnus. Has its namr
from its white or bleak colour. The flesli is in high
esteem, although they are but small, seldom exceeding-

six inches long. They are a river fish, and are plentiful

throughout a great part of England. Of their scales, by
a particular process, artificial pearls are made, and the
French beads in the Paris necklaces are excellent imi-

tations. They spawn in March, and are fond of all the

trout baits.

Bream—Cyfirinus Drama. Although found in slow
running rivers, may be accounted a pond fish, as there
they must thrive and breed ; indeed, still water and a

muddy bottom seem to be their constant choice. As
they spawn about midsummer, the proper time of fish-

ing for them is in the early spring or autumn months.
In England, some have been known to weigh nine or
ten pounds. The best bails for them are gentles, red
worms and grasshoppers, and your tackle must be
strong.

Ruff—Perca Cernua. Has this name from its rough
scales, but it is sometimes called the pope, or gilded

perch. They are from five to six inches long ; they
are excellent eating, and are taken with much the same-

baits, as tendered to the common perch.

Bull Head, or Miller's Thumb—Cottus Gobio is

hardly worth the mentioning, but as bait for the perch,
pike or trout ; for that purpose the gill fins must be cut
off. Like loaches, they hide themselves in rivers and
brooks, under stones and gravel. They spawn in April,

are about four or five inches long. Their flesh when
boiled turns red, and is edible. They are to be taken
with a small red woi'm.

On the natural history of the fishes, mentioned in this

article, the following books may be consulted : F. Wil-
lougliby dc Historia Piscium ; Joan. Ray Syno/isis jMe-

thodica Piscium ; Petri Artedi Ichthyologia ; C. Linnjei
Systema A^aturie ; Brooke's JVatural .History., vol. iii.

;

Pennant's British Zoology., vol. iii. ; Berkenhout's Sy-
no/isis of the Malural History of Grrat Britain and Ire-

land ; The History of Esculent I'ish, by the honourable
Roger North, with AUnn's plates.

The only original and distinct treatises on angling
known to us, are, Walton's Complete Angler by Haw-
kins, and Brooke's .4rt of Angling. The variety of
other books on this pastime, which we have seen, are

compilations, oral least seem only to ramify Irom tliesc

two stems. The subject has however been often hap-
pily introduced occasionally, as an episode, or as form-
ing a branch of our rural sports, in the writings of many
of our poets. Among these are principally Waller, Gay,
Thomson, Brown and Armstrong, (a. n.)

M
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ANGLOSAXON,
An appellation given to tiie language spoken by the

English Saxons, in contradistinction from the true Sax-
on, as well as from the modern English. Also the name
given to the people, who conquered England, after the

Romans had left it, and who spoke the language so call-

ed. Of these invaders, and ultimately conquerors, the

first army arrived under Hengist and Horsa, in the year

450, from Germany.
1. Ancient Germany comprehended all that is call-

ed modern Germany, and the whole of Denmark and
Sweden, with a good many districts besides. The na-

tions of this extensive tract, though different in many
circumstances, had all a common origin and language,
and I'esembled each other in habits of life and in civil

polity. This resemblance particularly obtained among
those German tribes, whom the Britons (unhappily lor

themselves) called over to defend them from the Picts

and Scots; their original seats being contiguous within

that peninsula, called the Cimbric Chersonesus, which
is bounded by the Elbe on the south, by the German
Ocean on the west, and by the Baltic Sea on the north
and east. Here dwelt the Angles, the Saxons, and the

Jutes; from the predominance of the first of these na-

tions, the latter too often received the same appellation.

The chief seat of the proper Saxons was Ilolstcin ;

though, after the departure of the Franks for Gaul, they

spread along the sea-coast to the banks of the Rhine.
The Angles are said to have been a tribe of the Suevi,
whose bravery, in Caesar's time, is well known. This
tribe settled, after many migrations, in that part of

Germany which is now tlie dutchy of SIeswic,and from
that country they embarked with greater spirit, and in

greater numbers, than the other Germans, so that they
had the honour of making our modern name, as a nation,

the derivative of theirs. The Jutes, who were a tribe

of the Gaetae, inhabited the extremity of the Cimbric
Chersonesus, which is still called Jutland, and is bound-
ed on the south by that country which once belonged
to the Angles. Bands of adventurers from the Frizians,

and other German tribes, joined the invaders, and also

settled in Britain. These promiscuous conquerors have
been since known in history by the common appellation

of Anglo-Saxons. The battles which they fought in

subduing England, and amongst themselves, during the
heptarchy, as well as their contests with the Danes and
Normans, in short, their military and political history,

will come under the article England. It is proposed,
however, in the present article, to take a view of the set-

tlements which they established, of their character and
appearance as a people, and of the state of manners,
laws, arts, government, religion, and literature, that
generally obtained among them, from the first accounts
of them to the fall of Harold.

2. After the miserable Britons had been driven to

their mountains in Cornwall and Wales, by numerous
and new hords of invaders, who succeeded those under
Hengist and Horsa, the Saxons founded, at different

intervals, during a space of 135 years, seven different

kingdoms, of which the boundaries were nearly as
follow :

1 . Mercia, containing sixteen counties, Huntingdon,

Rutland, Lincoln, Northampton, Leicester, Derby, Not-
tingham, Oxford, Chester, Salop, Gloucester, Worces-
ter, Stafford, Warwick, Buckingham and Bedford. The
Angles had chiefly settled in this last district ; Leices-
ter was its metropolis.

2. Northumberland was also principally inhabited by
Angles. It was originally composed of two kingdoms,
Bernicia and Deira; of these Bamborough and York
were the chief cides.

3. Wessex comprised Hants, Berks, and Wilts, Som-
erset, Dorset, Devon, and part of Cornwall, with the
Isle of Wight. Winchester was its chief place.

4. Sussex had only itself and Surrey. Chichester
was the capital.

5. Kent had Canterbury for its capital.

6. Essex was another kingdom, comprising what is

now the county of Essex, Middlesex, and part of Hert-
fordshire. London was its metropolis.

7. East Anglia included Cambridgeshire, Suffolk,

Norfolk, and the Isle of Ely. Its chief place was Dun-
wich.

Of these kingdoms, it is evident that only two, Mer-
cia and Northumberland, were of extent sufficient to

deserve the name of kingdoms. After the union of the

heptarchy, under one monarch, we find, from the laws
of Alfred, that minor subdivisions of the districts were
established, for the better convenience of civil and mili-

tary government. It is probable, however, that even
the petty kingdoms of the heptarchy had been also svib-

divided into shires, or townships, and hundreds, for the
same rational purpose ; and th.it Alfred only renewed
the institution of his ancestors, who had brought it from
Germany, and learnt it under the Romans. The Anglo-
Saxon territories, in Germany, had been divided into

what the Romans called fmgi and vici, which may be
translated shires and townships.

3. In external appearance, the Anglo-Saxons were
distinguished by the same superiority of size, by the

fairness and bloom of their complexions, and the yel-

low hair, which are ascribed to the Germans by all an-

cient historians, and which still characterize the Saxon
breed of the present day. The gigantic size* of the

Germans, which Tacitus says was so much admired by
the Romans, was probably exaggerated by the reports

of his countrymen, in the same manner as the size of the

Saracens was by our own crusaders. Still, however,
there is sufficient evidence that the Saxon race was su-

perior certainly to the Celtic, in size and beauty, and pro-

bablv also to tlie southern inhabitants of ancient Europe,
whether we suppose those inhabitants to have been
Goths or Celts in their origin. The Spaniard Orosius,

in speaking of the Saxons, represents them as dreadful

for their courage and agility. The Emperor Julian, who
had fought and lived among the same tribes, bears tes-

timony to their vehemence and valour ; and Zosimus,
their contemporary, ranks them as superior to all the

world for personal strength, as well as contempt of

danger.

But though the physical qualities of the Anglo-Sax-
ons seem to have been preserved entire from their an-

cestors, and even to be recognised in their posterity,

* Immania corpora quse nos miramur. Tacitus de Moribus Gennanorum.
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their menial qualities, like those of all other nations, have

varied with circumstances. The first Saxon conquer-

ors oi liriLain were masters of the sea, fearless in ship-

wreck and in battle, familiar with, and fond of, every

species of danger, impatient of the superiority of even

their own chieis, merciless in their victories, and retain-

ing no irait of civilization, but the love of liberty, and

that respect for their own females,* which at the dark-

est era of tiieir barbarism is always traced. In the age

oi Etnelred the Unready, we find the descendants of the

same people so debased by superstition and the fear of

the Danes, tliat, instead of preparing for battle, they or-

dained the worship of a new saint ; and it was no un-

common disgrace for their nobility to suffer, under the

tyranny of tlie Danes, that their daughters should be

violated before the eyes of their fathers by the soldiers

ol their oppressors, who were quartered in their houses.

Under AUred, the name of an Englishman was respect-

able over the whole world. Under the Normans, it was
a term of reproach for some centuries to be called an
Englishman.

It is lair, however, to judge of a people as of an in-

dividual, not by the point to which they may be debased,

but by that to which they may rise. If we judge of our
Saxon ancestors by this test, we shall find them, when
the first ferocity of conquest had subsided, capable of

great achievements under the conduct of able leaders.

In the principles of their civil government, we shall find,

amidst an age of comparative barbarism, some of the

seeds oi ti.ose wise institutions which have grown to

maturity iu our own.
The orders of society among the Anglo-Saxons (after

their sovereign and princes ol the blood,) were Tnanes,
or nobility greater and lesser, the ceorles or freemen,
die freedmen, and the slaves.

Though nothing is more certain than that the power
of the sovereign was limited among the Anglo-Saxons,
yet it is extremely difficult to ascertain accurately the

exact limits of his authority. Much of his power would
depend on his personal character and talents. Eadbold
of Kent for instance, had less authority than his father

;

while Edwin, in Northumbria, attained to such power,
that he had the banner carried before him, not only in

battle, but also in his excursions with his ministers
throughout the kingdom, which seems to have been
an assumption ol dignity unknown before. The
growth of the kingly power would be favoured, not only
by the talents of prosperous sovereigns, but by the na-
tural tendency of power to accumulate ; and from the
establishment of the hierarchy, would be naturally aug-
mented by religious influence, till the crown had grown
sufficiently strong to excite the jealousy of the church.
As the first of the Saxons kings were only military

chiefs, and were followed by bands of independent war-
riors, who fought, not as his slaves, but for a fair par-
ticipation in the conquered booty ; those war-kings were
not hereditary, but elective, though continued for life.

The natural consequence, however, of such predatory
nations settling in a conquered country, and enjoying
the fruits of more peaceable pursuits, the consequence
also of their bestowing, as they always did, a larger
share of the territory on their war-king, for supporting
his dignity, and of their attachment to the children of a

popular leader, would be to render that crown heredi-
tary which before had been elective. It is found accord-
ingly, that, contrary to the earlier usages of the Saxon
tribes, the monarchy was hereditary in England, even
during the heptarchy

; yet still the remembrance of
ancient customs, and the consciousness preserved among
freemen, that all power was derived from the people,
made them blend a republican semblance of election
with their consent to every new succession. The Wil-
tenagemot, or assembly of the wise or chief men, met
on the death of every sovereign, and bestowed the crown
upon his successor. The spirit of this ceremony was
to declare, that although custom and utility had made
the crown inherent in one family, yet that it was with
the consent of the people, and by their ordination, that

the sceptre was virtually conferred. Tlie wholesome
principle of direct succession could hardly be expect-
ed, in so rude a state of society, to be uniformly main-
tained. In the progress of civilizalion we observe, from
the history of Europe, how gradually its sacredness
came to be established. Certainly in Anglo-Saxon limes
it was not uniformly, although frequently, observed. A
full-grown brother of the dying king was too powerful
a competitor for a minor prince, to be kept from the
succession ; and the very necessities of the state, in

troublesome times, would have made it impolitic that
he sliould have been debarred.

It was in this manner that Alfred was called to the
throne, in violation of his nephew's hereditary right, if

any right of inheritance could be said to be violated,
when the existence of the monarchy was at stake, and
when the voice of a perishing people cried out for

such a deliverer.

The Anglo-Saxon sovereign could promulgc and
sanction laws; but those laws could not be valid with-
out the consent of the wittenagemot, or grand assembly
of representatives. The exordium to some of Alfred's
laws runs thus: "I Alfred king, gathered together,
and have commanded to be written, many of those
things that our forefathers held, wliich pleased me,
and many of those things that liked me not I have
thrown aside, with the advice of my witan." From si-

milar preambles to several systems of Saxon laws, it is

also evident, that the sovereign could impose no taxes
without the consent of those early parliaments; and
that, although he was empowered, in the times of dan-
ger, to put himself at the head of his troops, yet that

he could not declare a war or conclude a peace without
the advice of the legislature. It was the prerogative of
the Saxon kings to assemble and preside at the great
council of the witan, to propose the subjects of their de-
liberation, and to execute their decrees. He had the
power of exercising military discipline, of commuting
capital into pecuniary punishments, vet not of remitting
fines imposed by courts of justice ; for the object of
punishment among this people, as we shall have shortly

occasion to see, was rather to give compensation to the
injured, than to impose terror by the example of punish-
ment; this privilege would have interfered with the
rights of individuals. As he convoked the people to

arms, so he commanded th'm in war. He nominated
the aldermen, the shiregrieves, and the judges ;t and
when the monarchy grew stronger, after the union of

To the females of theii- conquered enemies they were savajjely bnital

f It has been alleifed, tliat the wiUenagemdl possessed tlic nomiiialion of these ofBcers at a certain period ; but this supposition rests
oil tlie authority of Edward the Conlessor, and that authority is doubtful. Henry.
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the seven kingdoms inlo one, even the highest digni-

ties of the church were conferred by majesty. This

was one of the privileges of the crown to vifhich Hi.nry

II. most frequently referred in his disputes with the

church, during a subsequent dynasty, and for the sake

of which he was probably, as well as for other whole-

some purposes, so anxious to give back the people of

England their Saxon constitution ; a constitution which

his Norman predecessors had frequently promised to

the English, but which he alone had patriotism enough

to wish restored. The Anglo-Saxon sovereign had also

the privilege of coining, and of deputing the right of

coinage. Ilis tribunal was the last court of appeal.

The Jews were his property. He was to be prayed for,

and voluntarily honoured. His word was to be taken

without an oath. It was not in those days death, by the

law, to conceive or imagine the death of the king; for

it is one of the very curious circumstances in the laws

of this people, that the life of every order of men, from

a king to the common slave, was estimated at a certain

value or weregeld, and the payment of this weregeld

was the punishment awarded for taking it away. A re-

spect to monarchy was, however, shewn in making the

king's weregeld, or price of blood, high in proportion

to his dignity ; and we do not find that he was in greater

danger of regicides than where the crime is made ca-

pital.

The royal properly consisted of lands in demesne,

and of rents and services, which were reserved from

the leases of those lands. The royal towns and villas

which are mentioned in Anglo-Saxon history are very

numerous ; among these we may notice Windesore, or

Windsor, which is still a regal residence. His reve-

nues, besides the rents and produce of lands in demesne,

were tolls in the markets and in the cities on sales ; du-

ties and services in the burghs; wites, or penalties and

forfeitures, which the law attached to certain crimes

and oflences; heriots from his thanes or nobles,* and

various payments and benefits arising from circum-

stances stated in the laws.

4. The next rank beneath that of the royal family

was held by the thanes or nobility. Of these the supe-

rior order, comprehending the Eoldermen and the Eorls,

were denominated the king's thanes. The lesser thanes

gained their nobility in various ways. They might be

chosen from the rank of yeomanry, by acquiring learn-

ing sufficient to enter into priests' orders, or by living

with one of the royal nobility in the quality of domestic

and military companions, provided their valour had en-

titled them to some honorary reward from their noble

superior, a sword, a helmet, or a breast-plate; provided

also, that his bounty, or their own industry, had acquired

a portion of land sufRcient to maintain their new dig-

nity.! It is much to the honour of one of the Anglo-

Saxon kings, that he opened a new path to nobility, by

entitling every merchant, who had made three foreign

voyages on his own account, to claim the rank of a lesser

thane. As the rank of the eorl (which comprehended
the command, military as well as civil, of a whole coun-

ty,) did not become hereditary till the close of the Saxon
dynasty, we may infer that the lesser dignities were
equally limited to a single life. From this respectable

body of the greater and lesser thanes, all the principal
officers, civil and military, the aldermen, the greeves,
the earls, and heretogens were taken; they constituted

in times of war the flower of the armies, and in times
of peace tliey swelled the trains of their kings, and added
to the splendour of their courts, by the rude magnifi-
cence which their landed estates enabled them to sup-
port.

But if these were the flower of the camp and court,

the ceorls, or yeomen, probably constituted the strength
of the former. They were a free, independent body of
men, chiefly addicted to husbandry, corresponding to

our class of gentlemen farmers in modern society.

They had no masters, and no responsibility but the pay-
ment of their rent, or the defence of their native soil.

The temple of honour was open to them. In war they

constituted generally the:f heavier armed infantry, but
often were sufficiently wealthy to come on horseback to

the field, and could apply to agriculture, commerce, or
literature, with all the ambition and dignity of freemen.

In descending another step in the scale of Anglo-
Saxon society, we find a numerous class of men whose
lot it is less pleasant to contemplate. The lowest order
of the people, and probably the most numerous class,

were slaves, and bought and sold with the land, with
their wives and families, like oxen or horses, or the ne-

groes of a West Indian plantation. It is maintained,

that the introduction of Christianity greatly mitigated
the horrors of those unhappy beings; and it is, to the
honour of the Saxon priesthood, very evident, that many
of the clergy preached with indignation, against the

practice of their countrymen selling their own kindred
uito slavery; but it does not appear that the priests in-

veighed against slavery in any other shape. The very
laws pronuilged for the protection of those miserable

beings, give us a dreadful picture of their situation.

By one law it was ordained, that if a master gave hii>

slave a blow, of which he died within 24 hours, he was
to pay a small mulct to the king. They were allowed

to be put in bonds, and to be whipt by their owner; they
might be branded ; and on one occasion they are spoken
of as if actually yoked : " Let- every man (says one of

the Saxon laws,) know his teams of men, of horses, and

of oxen." Yet though they could not call their lives

their own, nor probably in general their property, they

were sometimes allowed to accumulate a little, and to

purchase their freedom. From tlie class of freedmen,
generally came the artisans, and petty tradesmen in

the burghs and villages.

5. The wittenagemot or great council of the nation,

seems to have been immediately descended from the

yearly assembly of the Germans described by Tacitus.

Itw'as composed of the thanes, the judges, and different

orders of the clergy, from the bishop downwards even
as low as the presbyter. § The requisite property en-

titling a lower thane in that meeting, varied according

to different regulations, from five to forty hides of land j

but whether this defined portion of land conveyed a

right to be elected, or to come without an election, is

not clear from our ancient historians. Nor can it be

ascertained, whether the ceorls, or untitled freemen,

were represented it) this assembly. The ceorls, we

* A demand of horsea and arms from each baron at liis decease, est.iblished by Canute.

f This varied from 5 to 40 hides of land, (a liide was about 120 acres) according- to regulations at different periods.

i Their military services to the thane were voUintarily engag'ed as part of tlieir rent.

4 From the liistory of one of these g-cmots it appears, that not only abbots, but abbesses, attended-
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know, were sufficiently public-spiriied to attend as

spectators at its meetings, which were frequently held

in the open air. At such meetings, in tumultuous de-

bates, it is not unreasonable to suppose, that the unau-

thorised presence of such sturdy spectators might not

be without it influence. The place and time of meet-

ing was at the option of the king, but the most ordinary

periods were at the three great festivals of Whitsun-
tide, Easter, and Christmas. The king appeared in

his regalia, and the nobles surrounded him, with all the

magnificence of attire known to the times, and shared,

at the intervals of deliberation, in the plenteous hospi-

tality of the royal table. The security of members, in

their free egress and ingress to these meetings, was
protected by special laws, with the exception of a case,

which it reflects no great credit on our old legislators

that it should have been necessary to particularize,

—

except the members were known to be robbers or

thieves. At that time highway robbery was the exclu-

sive profession of noblemen.
The business of the wittenagemot was to elect the

sovereign, to assist at his coronation, to co-operate with
him in making laws, in concluding peace, and decreeing
war and warlike preparations, and levies by sea and
land. They heard and decided on the impeachments of
state criminals, examined iiito the state of the churches
and monasteries, and made and confirmed grants of

land. That they sometimes resisted the royal acts, and
were not the passive registrars of the king's edicts, ap-
pears from their refusing to confirm a gift of land by
Baldred, king of Kent, because he did not please them.
They appear also frequently in the Saxon remains, to

have acted with judicial authority, and to have been in

that capacity the supreme court of judicature in the
kingdom.
How far they interfered with the taxation of the

country, cannot (it is confessed by our best antiquarians)

be precisely ascertained. Yet there are general grounds
to suppose, that whatever the Danish conquerors might
impose, in the way of arbitrary taxation, it was not the
privilege of the Saxon kings to tax their subjects with-
out the consent of the wittenagemot. Under the Saxon
line, we know that taxes were extorted by their invaders
the Danes, and that bribes were offered to those barba-
rians to depart, which were levied by the joint authority
of the king and his parliament; but after those visitants

had departed, the king continued to reap the fruits of
such taxes, when the pretext of invasion had ceased.
" We now pay in the 12th century," says Henry of
Huntingdon, " that to our kings from custom, which
was paid to the Danes from unspeakable terror."

6. Next, though far inferior in dignity to the wittena-
gemot,* was the shiregcmot, or county meeting. It

was held twice a-year, and conducted like a modern
assize. The eolderman, the eorl, or heretog, (for so he
was variously denominated) was the president of this
court, and the judges or domes'men, with the help of
certain lahmen, or lawmen, iormed the bench. This
eolderman, or head of the shire, though in rank inferior
to the ethelings, or princes of the blood, was in power
and authority subordinate only to majesty, and in fact
his representative within the district. He had great
civil powers in administering justice, and as a military
leader he commanded the forces of the shire. To draw

weapons, or to fight in the assembly where he presided,
incurred a high penalty. In early times this olFiccr was
appointed by the crown: at another period he seems to

have been elective, and though it required the rank of
thane to possess the office, it was attainable by a ceorlc
who could obtain nobility. But an authority so lucrative
and powerful, became a monopoly in the hands of the
wealthier families, as aristocracy prevailed.

But, as eoldermen and eorls in those days, though
chosen from the highest nobility, were frequently una-
ble to write or read, an officer who possessed tiicse ac-
complishments, was chosen in every shire to be their
assessor, (who was called the shiregrieve,) and in their
absence to supply their place. Even at this rude period,
the profession of lawyer or barrister had grown into a
distinct profession. Some of these professional speak-
ers of the alderman's court, (in Latin denominated
rhetorcs or causidici) after having been examined ia
their knowledge of law, were appointed assessors to the
eolderman and his shiregrieve: in latter limes to the
number of twelve. But we must not confound these
twelve assessors with the twelve juratorcs, or jurymen,
whose office and origin was so different.

At these shiregemots the dignified clergy also assist-

ed as judges. At their meetings, both the civil and
criminal causes of the laity and clergy were decided,
after pleading and hearing evidence, by a plurality of
voices in the whole assembly.
Such a mass of business as the litigations of a whole

county would present, could not, it is evident, be trans-
acted before a court which sat but a few days. To re-

medy this defect, the subordinate court of the hundred
was held every month, over which a president, called

the hundredary, held judgment. The people attended
this court with arms in their hands, not to decide quar-
rels, or resist lawful authority, but for the sake of mili-
tary discipline ; from whence it was called the wapon-
tak.

The lowest magistrate in their system of police, was
called the borse-holder, or tithing-man :—the magis-
trate over ten families, which constituted a society,

called indifferently the frceburgb, the tithing, or decen-
nary. Every freeman who wished to enjoy the protec-
tion of the laws, became a member of the tithing where
he lived; and each tithing, forming a little common-
wealth within itself, chose its magistrate or borse-
holder.t At the tithing-court, disputes and grievances
were heard and settled. The arms of every member
were inspected, and testimonials of character were given
to those who had occasion to remove their habitation

;

for as every tithing was responsible for the conduct of
its members, nobody could enter a new community
without a character. This wise institution seems to

have possessed all the benefits of feudal clanship, with-
out its disadvantages. The neighbours of every spot
were fraternized by its ties and regulations. They
fought in one band in the day of battle, and generally
ate at one table in tlie time of peace. If a member was
wronged, the tithing redressed him : if he was sick or
poor, they relieved him. The greatest infamy and ca-
lamity was to be ejected from such a community; and
all safety and reputation lay within the pale of its pro-
tection. For the perfect structure of this system of
police, the Anglo-Saxons were indebted to the great

• Considering the wittenagemot as a court of justice, vrhich shape it occasionallv assumed, the shiregamot was eiitii-elv its miniatme.
t From bor, surety, and alder, a head, or chief.
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Alfred ; but there is reason to believe that Alfred did

not invent, but only reinstated, this wholesome institu-

tion. Its advantages were found to be so great, that me
priests and nobility voluntarily associated in fraternities

of the same nature. In all the towns and boroughs a

similar establishment of meetings and magistracy pre-

served the administration of justice.

But regular and wise as this plan of government ap-

pears in the description of historians, it was in all pro-

bability but little effective hi preserving general hap-

piness, except during the reigns of Alfred and a few

other vigilant sovereigns. Of Alfred's reign, the jus-

tice and equality are proverbial ; and it is burely pos-

sible that, in his days, a puree of gold might have liung

on the highway with security. But what are we to

think of that state of society, when the national repre-

sentatives robbed on the highway, and when a kmg of

England, the grandson of Alfred, was murdered at his

own table, by a notorious robber, who had the audacity

to take his seat, at a feast of the king and his nobilily I*

In the history of their criminal courts, while we trace

to those rude progenitors the invaluable privilege of

trial by jury, we find also many proceedings the most

eccentric and barbarous. The lahmen had indeed re-

course to their dome-boc, or statute-book, but as they

had no idea of cross-examining witnesses, the bench

was obliged to have recourse to compurgators to en-

lighten the cause. These were the friends of the accu-

ser and the accused ; the last, after the culprit had taken

an oath that he was innocent, stretched forth their

hands and swore to his innocence, while the others

made oath to his guilt. The value of the oaths was ad-

judged by the weregeld, or price of life of the swearer;

in other words, by his rank and wealth. In such a con-

test of oaths, it is evident that the poor man had but a

slender chance of justice. But an improvement to the

advantage of equity took place in the Anglo-Saxon

courts, which was, that the court, not the parties, chose

their compurgators; and a power was thus vested in

righteous judges, to appoint them of equal credibility

on both sides. A farther progress in the cause of jus-

tice was made, when it was ordained that those swearers

or juratores, the prototypes of modern jurymen, were

bound to hear the statement of Both parlies, and the

evidence of witnesses, before they delivered their ver-

dict or oath of truth. As juries became more frequent,

the absurd and inhuman trials by ordeal and combat

grew happily into disuse.

7. The trials by ordeal and combat, form a striking,

though unpleasing, feature in the manners of our Anglo-

Saxon ancestors. The trial by combat has been so fre-

quently described, that it is needless to intrude it at

present on the reader; nor is it necessary to enter into

a minute description of the various forms of the trial by

ordeal. It is sufficient to say, that this practit e of su-

perstition, though it might owe its oi-igin to paganism,

was undoubtedly cherished by the C!u-istian priesthood,

as a means of transferring no snwll portion of the civil

authority into their own hands. It was in fact an appeal

from the civil to the ecclesiastical authority, or as igno-
rance from human to divine adjudication. In the trial

of ordeal by hot iron, though the culprit was to grasp a
piece of that metal heated, he had an opportunity, by the
laws of the ceremony, of being alone with the priest in

church, for some time before the admission of specta-
tors, and of making his terms with the holy man, who,
amidst the sprinkluig of consecrated water, and other
mummeries, had many facilities of cheating the distant

spectators. Besides, it was not required as a proof of
innocence, that the hand should not be scorched, but
only that its wound should not exhibit a guilty appear-
ance, after being immediately bound up, and inspected
at the end of three days. The same ceremony that

gave such scope for evading justice, we may also be-
lieve afforded latitude for a thousand inhumanities.

8. The penal laws of the Anglo-Saxons, of which we
shall attempt to give a short, and, from the narrowness
of our limits, necessarily an imperfect sketch, were not

in general sanguinary. It seemed to be their object,

as we have before observed, rather to give compensa-
tion to the loser by fraud or violence, than to hold up
examples of terror. Nevertheless, very severe and bar-

barous punishments are found, both in their laws, and
in the history of their executive jurisprudence. These
instances of severity arose from two causes. The poor
and unprotected were necessarily exposed, in many in-

stances, to the vengeance, instead of the justice, of their

superiors ; and when they could not make good the

pecuniary mulcts attached to certain crimes, were de-
livered over to inordinate personal punishments. Among
these we find imprisoimient, outlawry, banishment, sla-

very, whipping, branding, pillorying, amputation, muti-
lation of the nose, ears, and lips, plucking out the eyes,

tearing off the hair, stoning, and hanging. From ano-

ther cause, we may also suppose occasional deviations

from the ordinary practice of pecuniary mulct. When
enlightened monarchs, such as Alfred or Edmund,
whose life was sacrificed to his love of justice's found
that robbery or other crimes could not be repressed by
such inadequate means as the inflicting a fine, they

proposed to their legislature, and obtained the confir-

mation of laws, consigning notorious pests of society to

the gibbet. This was done by Edmund, already men-
tioned, who prohibited the compounding of felony by a
a mulct.

t

Compensation, however, after all these exceptions,

still appears as the ruling principle of Anglo-Saxon
jurisprudence. Though the violator of a child incur-

red the penalty of a severe mutilation, murder could be

atoned at a fixed sum. Man-slaughter was nearly on

the same footing, and every wound had a regular price.

In their most ancient laws it is curious to find the fol-

lowing penalties awarded : For the loss of a leg or an
eye, fifty shillings;! f*"' ^ wound that occasioned lame-
ness, thirty shillings; for one that occasioned deafness,

twenty-five shillings; for piercing the nose, nine shil-

lings ; a front tooth was atoned for by six shillings ; an
eye tooth by four shillings. For shaving a ceorl or

• Kdmund, brother of Atlielstan.

f It sliould also be remembeieil, that, when we speak of the Anp;lo-Saxon lawSj we speak of statutes and customs, altered by many
sticcessive {cener.itions, and given to us in all that unexplained stale of conlradiction, which arose from their scanty use of words ir tbe

penning of their edicts I'he malerials for wriling wei-e su scarce, that it was necessary for tlieir legislatoi-s to be g-ood ecoi-omisis in

committing them to parchment. And tliougli tliere was a statute-book, in many instances cases were decided, not by statute, but an-

cient usages. Hence arose that dislinction between statute and common law, which still subsists

t The reader must recollect, that a penny, in the earlv Anglo-Saxon limes, was worth as much as a crown in die present, or, pro-

bably it is nearer the truth to say, that money of tlie same denomination was 100 times more valuable tlian at present.

m
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yeoman, so as to expose him to derision, the offender

Jbrfeiled ten shillings. The punishiuent of thelt was

different at different periods. By the laws of Ina, the

thief was even sentenced to deatli ; but still the old

principle of compensation operated as a check on this

severity ; he might redeem his life by paying his werc-

geld. Ill the piniishments enacted lor adultery, Alfred

seems to have been a minute casuist; he distinguished

the different steps of guilt, from the first proposals of

gallantry to the full completion of the crime. To han-

dle the neck of a ceorl's wife, incurred a fine of five

shillings; to throw her down, without farther conse-

quences, was punished by a fine of ten shillings; and

for a subsequent commission of the crime, sixty shil-

lings. By the laws of Edgar, calumny is ordered to be

punished by the loss of the defamer's tungue ; while

the punishment for killing the king, was only to pay his

weregeld, or price of life, valued at 240 pounds, equal

in quantity of silver to about 720 pounds, and in effect

(as Dr Henry calculates) to 7200 pounds of our money.
9. The Saxons continued, for some time after their

settlement in Britain, both pagans and idolaters, and

many of their pagan superstitions continued to be blen-

ded fltith their early Christianity. The present names
of our days in the week, attest the names of some of

the deities whom diey worshipped ; and the periods of

Jule and Esther,* though long afterwards religious

terms in our own church, still bear the Saxon appella-

tion. It would be an endless and useless task to enter

on a long detail of the fanciful beings who filled the pa-

gan calendar of this peo])le, or the no less fanciful re-

veries of ainiquaries, who have delighted in distinguish-

ing one barl)urous deity from another. Tiieir principd
deity was Woden, who is generally placed in t!ie third

century ; and from him the genealoi^y of almost all their

gods and heroes seems to be deduced. The Angles,
we know from Tacitus, had a benign deity, whom they

worshipped under the appellation of Hertha ; probably

as the symbolical power of the earth. Tliey dreaded an
evil being whom they called Paul. They fancied a fe-

male exist, nee which they called Elf; and must have
believed her to be iiaiidsome, as they complimented their

ladies on resembling her. This lady seems to have
been the mother of a numerous brood of the same ligiu-

bodied personages, the fairy elves, who makes so respec-
table a figure in the later regions of Gothic poetry and
romance. Tlie Saxons, who conquered England, weru,
like all the tribes of that race, remarkably superstitious

;

they consulted tlie voices and flights of birds as the in-

terpreters of the divine v/ill ; and on certain occasions
believed their horses to neigh from divine inspiration.

As it is the practice of all natioris to describe their gods
as similar as possible to themselves, we cannot wonder
at tlieir sacrificing human beings to those imagined
powers, whose, dispositions they judged to be as fierce

as their own : so that after Christianity and civilization

had taken root, under the Roman goveinmcnt of Britain,

it was again displaced by temples and priests, probably
as dreadful in their mysteries as the Druids and groves
of Mona. Christianity, however, began to regain its

inflwjnce in the sixth century, under the protection of
Ethelbert, king of Kent, who, in 570, had married
Bertha, daugliter of a French monarch, Ciiarobet. Pope

Gregory, (afterwards the saint) seeing some beautiful

English youths exi)oscd as slaves at Rome, thought the
will of God communicated to him in a pun which their

name suggested,t and appointed a monk, named Augus-
tine, to go and preach Christianity in England. Augus-
tine and his missionaries landed in Thanet ; and it was
auspicious for their undertaking, that the queen of Kent,
already mentioned, was a Christian. By the aid of the
Prankish interpreters, a communication wiili Ethelbert
was opened, who received the missionary in the open
air, to prevent the operation of witchcraft. lie had the
candour and good sense, however, to tell them, that

interesting as the promises of their religion appeared,
he could not forsake the established custom of his an-

cestors
; yet, since they came from a far country, to

impart what they believed to be a blessing, they should
be welcome to his hospitality, and suffered to persuade
as many as chose to believe them, to join their religion.

The monks commenced their preaching, their absti-

nence, and devotions, in Canterbury ; and soon convert-

ed this candid sovereign, as well as thousands of his

subjects, to the new laith. By degrees Christianity

spread over all the kingdoms of the heptarchy, and
took roo' over the whole island, tliough its progress was
often arrested by the relapse of some of the Saxon Vtings

to paganism, by foreign invasions, and domestic broils ;

and too frequently retarded by the greedy attempts of

the English uishops to subjugate the churches of the
north and of Wales, where Christianity had come from
a different quarter, to the power of the metropolitan of
England. The nephew of Ethelbert introduced Chris-
tianity into Essex; and soon after his conversion, built

the church of St Pauls, in London, which was at that

time the capital of his kingdom.
The adoption of Christianity in the dominions of this

prince was marked by an interesting circumstance, the

convocation of all the great men of the nation, in a wit-

tenagemot, to deliberate on its merits. Coifi, the arch-

priest of the old pagan religion, avowed himself a con-
vert. Like a true priest, he declared that there was no
utility in praying to gods who would not help forward
tlieir votaries in this world ;

" I myself," said Coifi,

"have been studious in worshipping the old idols of our
fathers more than any one in the kingdom, and yet,

many persons have enjoyed much more of the royal

gifts and honours, and shared more abundantly of all

worldly advantages than myself.f—Let us leave those

gods who are so blind to the merit of their best worship-
pers." An older man rose next to speak: "Our pre-
sent life," said he, "Oh king, reminds me of a bird that

flies in from the darkness and cold to shelter itself un-
der our roof, at some feast where your majesty and your
nobles are sitting at a convivial banquet, with the hearth
blazing in the middle of the hall ; the little stranger

comes in at one door, and departs at another, we know
not whither. It came from the darkness, and returns

to it. So it is with the life of man : But if this new
faith instructs us where we go after this existence, it

ought to be adopted." Paulinas, the Roman missionary,

then addressed the meeting; and so highly was the en-
thusiasm of Coifi, the ex-pagan, excited by his eloquence,

that, rushing from the asscraljly, he mounted a horse

and seized a spear, and, riding to a pagan temple, dart-

• Enstre, or Esther, was a Saxon heathen goddess, whose festivity was celebrated in the niontli of April,
tival, Geoli, or .lull, a mixture of religion and convhialily, was held at Christmas.

f He was told iliey wci-c \'i[;U, i.e. .mtjels, and came from Di.-ira, (Northumberland) i. e. dc iraDei.
t This and the foliowing speech are preserved ia Alfred's translation of venerable Bede.

Tlieir celebrated fes-
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ed his weapon into the building. The muUilude, unac-

customed to see a priest in arms, or on horseback, and

believing that the wrath ot the gods would instantly

consume their insane apostate, no sooner saw the tem-

ple profaned with impunity than they joined in destroy-

ing it. Sussex was the last converted of the Anglo-

Saxon kingdoms; it received the new faith about the

end of the seventh century. Theodore, archbishop of

Canterbury, who died in 690, had lived to see all the

Christian churches of England united to a perfect con-

formity of discipline and worship. Overgrown bishop-

ricks were divided, and many new ones erected; and

great men were encouraged to build parochial churches,

by themselves and their posterity being declared their

patrons. A regular provision was made for tlie clergy

throughout all the kingdoms of the heptarchy, by the

imposition of a tax in every village, from which the

meanest were not exempted ; so that, before the year

700, the church of England was a regularly compact

and organized body.

Thus grew the church, till, in the course of succes-

sive centuries, by draining all the wealth and strength

of the country, it might be said to drag down the king-

dom by the weight of its slothful corpulency. To as-

cribe the fall of the country, under the Danish and Nor-

inan conquests, to ecclesiastical influence, is hardly an

exaggeration, when we reflect, that, at the death of

Edward the Confessor, more than one-third of all the

lands in England were in the hands of the clergy, for

the most part monks, exempted from all taxes, and

from military duty. Venerable Bede, himself a monk,
complains, in the 8t1i century, of the enormous increase

of monasteries, and predicts that it would emasculate

the warlike genius of the nation. The Danish invaders,

it is true, who were mostly pagans in the 1 Ith century,

might have been expected to reduce the plethoric habit

of the church, by bleeding its possessions very freely.

But although the monasteries suffered chiefly in those

depredations, the inhabitants suffered also; and when
the invasion was withdrawn, the poor layman could not

redeem his losses by a claim upon the conscience of

others. The numbers and wealth of the monks were

for ever increasing ; it was thought sufficient to take

the cowl to expiate every sin of an ill-spent life ; and

by a bequest on death bed of property to the church,

the greatest sinners made themselves sure of immortal

happiness.

Though generally attached to the church of Rome,
the English hierarchy assumed occasionally consider-

able independence of opinion in matters of church gov-

ernment; but in one point of faith, in the doctrine of

tithes, they were perfectly catholic. To the faithful

payment of church dues, they directed their homilies

and sermons, as to the first of ail Christian duties.

Nothing could exceed the superstitious credulity of

the Anglo-Saxon people, or the imprudent hypocrisy

of their churchmen. The bigot Dunstan, misnamed
the Saint, carried their tyranny over the public mind to

its utmost point. We find him, in the history of one of

the Anglo-Saxon monarchs, the amiable and unfortu-

nate Edwy, rushing into the king's private apartment,

and tearing him by force from the society of his new-
married bride. Among the unnatural austerities which
this bigot confirmed in the church, was that of celibacy

;

for, among the primitive clergy of England, matrimony
had been tolerated, and become frequent : but Dunstan

basterdized the cliildren of all clerical wedlock, and per-
secuted the churchmen who would not abandon their

wives. The married men, however, did not concede
this point without a struggle; and at a numerous con-
vocation of the clergy, both the eloquence and reason-
ableness of the matrimonialists were likely to prevail,

when St Dunstan declared, that heaven would interfere

to punish the advocates of such wickedness. According
to his prediction, the floor gave way beneath the mar-
ried men, who almost all perished, whilst the saint and
his bachelors were left untouched. The public extolled

St Dunstan for having wrought this miracle.

The precepts of such a church were equally destruc-

tive of religion and morality ; reverence to saints trench-
ed upon the worship of the Creator; monastic observ-

ances were preferred to all the active virtues ; and
bounty to the church expiated every crime. The monks,
(Ingulphus gravely tells us,) whom Edgar and St Dun-
stan put in possession of convents, were so nearly per-

fect, that they knew nothing ot religion but continence

and obedience. Under Ethelred the Unready, a great

lover of monks and monasteries, the assembled rulers

of the nation, in a full wittenagemot, instead of order-
ing a levy of the people in arms, when the Danes were
destroying the country, only ordered a fast for concili-

ating the favour of a new saint. The veneration for

relics was carried to extravagance. Eddius, in his life

of archbishop Wilfred, informs us, that a queen of North-
umberland thought it no sin to plunder that prelate of a
bagful of holy amulets, and that she always travelled

with the stolen treasure in her chariot. Pilgrimages
were much to the taste of both sexes, particularly the

feniales. But the beauty and frailty of the fair penitents,

we are told, supplied the towns of Italy, France, and
Germany, with swarms of prostitutes from these holy

tours. Penances, the most ridiculous in themselves,
were rendered still more absurd by the latitude that

was allowed for performing them by proxy. A fast of

seven years might be performed in three days, if the

sinner was wealthy enough to persuade 840 persons to

keep their stomachs empty for his sake, for that shorter

period. To what excesses of blasphemy itself, will not

superstition arrive ! Osborne, the biographer of St Dun-
stan, gravely tells us, that that inestimable father, whose
virtues exceeded all human imagination, was permitted

to behold, in heaven, the nuptials of his own mother
with the eternal God.

10. It is but justice, however, to say of the Anglo-
Saxon clergy, that, though their church was the nur-

sery of so much superstition, they were for some ages
the only guardians, who preserved a few feeble sparks

of literature in an almost benighted period of the human
mind ; a period, (says Baronius, speaking of the 9th

and 10th centuries,) which, for barbarity, may be com-
pared to iron, and which for blindness and stupidity,

may be called the age of lead. The remark may be ap-

plied to some other centuries as well as those we have

mentioned ; for, when Alfred mounted the throne in the

9th century, he found even the priests unable to read

the Latin service. So unlearned indeed for some time

was the whole of Europe, that Latin seemed to be for-

gotten at Rome ; and a German bishop, Meinhard, of

Paderborn, used to pray in the following terms : Bene-

dic Domine, rrgibzts et rrginis, cum mulis et midabis tuis,

instead oi famulis, Sec. But before we enter on the few

names of the Anglo-Saxon learned, who redeemed this
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general darkness, it may be proper to go back to a still

earlier period, and to the only species of literature that

can be spoken of before the conversion of the Anglo-

Saxons to Christianity, viz. their poetry.

To judge of the Danish Saxon poetry by those effects

which are ascribed to it, and by the veneration in which

its professors were held, we should form no mean opi-

nion of its progress and importance as an art, among
those barbarous people. We are certain, that the lead-

ers of the several armies of Saxons, Angles, Jutes, and

Danes, who erected kingdoms in England, brought their

poets along with them to celebrate their victories; that

the songs of those bards were engraven on the memo-
ries of their countrymen, and formed the basis of autho-

rity on which the earliest Anglo-Saxon historians found-

ed their most important narrations of preceding times.

We know, that poetry and poets were never so much
honoured as under the Anglo-Saxon sovci-eigns ; and

that the greatest of those princes, Alfred and Canute
themselves, were as proud of their rank among poets as

among kings. Like the Cambro-Briiish bard, we inay

believe the Saxon poet might exclaim with happy en-

thusiasm, " If 1 should desire ot my prince the moon
as a present, he would certainly bestow it on me." The
power of their poetry is described in an ancient ode,

with an enthusiasm, which poetically atones for its hy-

perbole. " I know a song," says the ancient Scald, " by

which I can soften and enchant mine enemies ; which
would make their weapons powerless; and were I load-

ed with bonds, would make my chains fall in pieces ; a

song, that, were I caught in a storm, would hush the

wind, and render the air perfectly calm." Nor are the

wonders of their art confined to the description of poets

themselves. The fervid genius of the poet is thus de-

scribed by a sober historian. "Their happy genius for

poetry," says Olaus Wormius, " discovers itself even
in infancy, by such manifest indications, that it cannot
be mistaken ; and is observed to be most ardent about
the change of the moon When a poet of this high order
and fervid spirit, is speaking of his art, or pouring out
his verses, he hath the appearance of one that is mad
or drunk ; nay, the very external marks of this poetic

fury will discover them, at first sight, to be great poets,

by certain singular looks and gestures, which ai'e called

in our language Skalviingle, i. e. the poetical vertigo."

Our best acquainted readers of the Gothic muse do
not seem to find, in the remnant of her works that have
reached us, any great portion of such divine inspiration,

as these descriptions would lead us to expect. The art

of poetry seems to have been artificially and ambitiously

cultivated by those bards ; but, we may venture to say,

not successfully, if simplicity be allowed to be a requi-

site in compositions of true taste. They seem to have
separated the language of verse from prose, till their

metaphors grew enigmas ; and those metaphors, though
often daringly happy, are as frequently forced and unna-
tural. We can admit the poet with pleasure to call the

sun the candle of the gods, the sea the field of pirates, a

* Now we must praise

The guardian of the beavenly kingdom,
The mighty Creator,

And the thoughts of his mind.
As he of eveiy glory,

Eternal Lord
Established in the beginning,
So he first shaped
The earth for the children of men—

Part I.Vol. II.

ship the horse of the U"a\es, a combat liie bath of blood,

arrows the birds of war; this is wild but impressive
language. But when we read of a ring for the finger,

under the poetical name of a beaten snake ; when we.

find a hand called the bridge of the mountain bird, or
falcon, and the finger on which the ring is put, the end
of the gallows ot Odin's shield, (;. e. the extremity of

the limb on which the shield is hung) ; we are disgust-

ed with the conversion of poetry into hieroglyphics,
where the poet seems to have doled us out a scanty
pittance of meaning in the dark, with the hope that it

might be lost.

That their poetry was less obscure to their contempo-
raries, with all its quaint figures, and inverted order of
language cannot be doubted; but since it is much more
obscure to the most enlightened proficients of the present
age, than that of the classics is to tolerable proficients

in classical literature, the charge of obscurity cannot be
altogether referred to antiquity.

The characteristics of Anglo-Saxon poetry were,
chiefly, violent inversion of words, from the order which
is found in their prose ; the perpetual mixture of peri-

phrases with their metaphors ; abrupt transition and
great contraction of phrase, occasioned by omittini^

particles, conjugations, and declensions : we may add
the frequent use of alliteration. The most ancient piece
of Anglo-Saxon poetry which we possess, is that frag-

ment of the song of the ancient Caedmon, which Alfred
has inserted in his translation of Bede. Caedmon was
a monk, who dealt chiefly in religious poetry ; he died
in 680. This fragment exhibits the periphrasis in its

lull force: out of 18 lines, 8 are occupied by so many
phrases to express the Deity, three lines more are used
for the periphrasis of making the world, and three as

appellatives for the earth. Of eighteen lines fourteen
are periphrastical, and convey only three ideas.*

On this barren stock of exclamatory, obscure, abrupt,

and periphrastical early poetry, it has been observed,

that the Anglo-Saxons engrafted by degrees a much
more interesting kind, the ballad or narrative ; for in

the former sort of productions, it is evident, that narra-

tion was subservient to ornament. The ballad, because
it is simple, has been generally regarded as the earliest

kind of poetry ; but in fact, it requires a still ruder sort

to precede it; for men express their vehement feelings

in exclamation sooner than they frame a story, and use
interjection much earlier than description. When it is

said that these early Scaldic songs were not narrative,

the expression must be taken with allowance : something
was indeed told, but to crowd together metaphors, and
to decorate the chieftain with new comparisons, was the
grand object of their art; not to captivate the mind by
that interesting suspense, which is the charm of a weH-
told story. The chief was hailed by those early laureates

as brave and irresistible ; as the eagle of battle and the
shield of his people in war : it was said that he slaugh-
tered his enemies, that such a river or such a plain was
reddened with their blood ; but from what we see of their

And the heavens for its canopy,
HolyCrcitor!
The middle region

—

The guardian of mankind^
The eternal Lord

—

Afterwai-ds made

—

The ground for men

—

Almighty Kuler.

N



98 A>iGLO SAXON.

IVagmciits, the narrative was abrupt, and depended on
the aid of phrases, not of events, to arrest the attention.

These tumid effusions of poetic phrase might please at

the table of the chieftain, whose praises they rehearsed ;

they might even please for many years a rude people,

who had so few ideas, and so little sympathy with the

feelings of human nature, as not to wisli for a narrative

that required attention, or excited sensibility ; but they
were not tilted to hold a lusting influence over the human
mind. It appears accordingly that a different species of

poetry came into use. Wiiile the king and nobility were
left to enjoy those birlh-day and victory odes, a more
interesting order of poets arose among the people,
wretchedly humble indeed at first; but, like players of

Thespis, destined to form a new era in their profession,

while they picked up a scanty sustenance from the com-
mon crowd. These were the gleemen, or itinerant

jesters, who, while they danced and tumbled, and shew-
ed their bears and merry-andrew tricks !)efore the peo-
ple, told stories, and by degrees improved in the art of
making those narrations agreeable. In time they gained
admission to the hall and the palace, where they saw
new objects and characters, to elevate, diversify, and
refine their powers of amusement. From the fragment
of a ballad by king Canute, the new style of poetry seems
to have become popular as early as the 1 1th century,
since the sovereign himself had deigned to use it. The
harsh and obscure style of old Saxon poetry became still

more discredited afler the Norman conquest, and was at

length wholly superseded by the ballad and metrical
romance.
Of Anglo-Saxon poetry, which is completely narrative,

and which may be fairly called a metrical romance, a
specimen still exists in ^IS. in the Cotton library; and
some interesting extracts from it have been lately given
by a writer on Anglo-Saxon antiquities. This is the

poem on Beowolf. Its subject is the expedition of that

chief to wreck the deadly feud on Krothgar, for a homi-
cide which he had committed. The embarking of the
troops, the appearance of the arms and royal banner,
tlie joys of the feasting hall, the appearance of a hos-
tile shore, and the landing of an invading army, are sub-
jects of description, in this rude sketch of an epic poem,
which are not without magnificence ; but its short ver-

sification, whatever charms it had to contemporaries, is

nothing pleasant to a modern ear. It is obscure from
abruptness; its figures of poetry are short, and rather
glance than shine ; its imagery and delineation of cha-
racter are no way delightful. Caedmon's paraphrase of

Genesis, and his poem on Judith, of which fragments
remain, cannot strictly be called Anglo-Saxon poetry,

as they are not original ; and their authenticity as the

work of Caedmon has been questioned. Any remarks
on these pieces would, however, be here a digression

from tlie subject ; we must therefore refer the reader to

the article Caedmon in our work.

The most common measure of versification, in Anglo-
Saxon poetry, was called the Drotquaet, or common
song, being that which was most in use for the praises

of their kings and heroes. Each verse or line consisted

of six syllables, each distich of two lines, and each stanza

of four distichs, or eight lines. The harmony of this

kind of verse in each distich was partly literal, and part-

ly syllabical. The literary harmony consisted in this,

that three words in each distich should begin with the

same letters, two in the first line of the distich, and one
in the second. These initials were called the sonorous
letters. The syllabical harmony consisted in this, that
there should be two syllables of similar sounds in each
line, which were called the sonorous syllables. The
syllabical harmony was either perfect or imperfect; im-
perfect when they consisted of the same consonants, but
not of the same vowels. The syllabical harmony might
be imperfect in the first line of a distich, but it always
was to be perfect in the second. All these rules are
illustrated and exemplified in the two following Latin
lines, which form a distich of the Drotquaet, or com-
mon song of the Danes and Saxons. The sonorous let-

ters and syllables are in capitals, that they may be more
readily distinguished.

ChrlSTus Caput nOSTrum
CorONet te bONis.

In this distich, C is the sonorous letter, and begins two
words in the first line, and one in the second. In the

first line, 1ST and OST are the two sonorous syllables

;

but imperfect, consisting of the same consonants, but
not of the same vowels. ON and ON are the sonorous
syllables in the second line, being perfect, as consisting
both of the same vowels and consonants, agreeably to

the above rules. Four such stanzas form a complete
stanza of the Drotquaet.* Independent of the variety of
rhyme, the northern Scalds, we are informed, had no
fewer than one hundred and thirty-six different kinds of

verse.

The Latin poetry of the Anglo-Saxons, though some-
times smooth and approaching to elegance, was in gene-
ral debased by all the fopperies of grotesque ornament,
and by rhyme, enigma, acrostic, alliteration, and cento.

So whimsically was the labour of versification thrown
away, that Proba Falconia, a poetess of the 4th centiny,

constructed a poem on the bible history, which, with the

exception of a few passages, consisted of lines or por-

tions of lines from Virgil.

The prose literature of the Anglo-Saxons may be dat-

ed from their conversion to Christianity. About the

middle of the 8th century, a division of the seven liberal

sciences took place. Grammar, rhetoric, and logic,

were called the trion ; music, arithmetic, geometry, and
astronomy, were called the quadrion of science. In the

same centuiy, we find, from a catalogue of books belong-

ing to Egbert, archbishop of York, that Aristotle, TuUy,
Virgil, Lucian, Statius, Lucan, and Prudentius, were
possessed by that churchman. Theodore, the first pri-

mate of all England, and his friend bishop Adrian, as

well as Benedict the founder of Weremouth abbey, are

mentioned as Imninaries of learning in the seventh cen-

tury ; but the only names in literature before the illustri-

ous Alfred, that seem worthy of particular notice, are

those of Aldhelm, Bede, and Alcuin. Aldhelm and
Bede were contemporaries, and flourished during the lat-

ter part of the 7th, and the prior part of the 8th century.

Of the former writer, whose Latin poetry and prose

were alike celebrated as late as the 12th century, venera-

ble Bede gives a high commendation ; but the taste of

modern times has not been so favourable to his memory.
It is wonderful indeed, that Bede, so remarkable for

simplicity, should have tolerated the extravagant turgi-

dity of his style, which converts every thought into a

simile, and every simile into a wearisome episode. His

* Appendix to Olaus ^yol•Im«s, quoted by Dr Ksnry.
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principal work is an essay on virgmity, in which there

is every unchaste perversion of language. In one of his

letters we have an opening sentence of fifteen allitera-

tive words.

Venerable Bede,surnamed the wise Saxon, is believ-

ed to have comprised, in the eight folio volumes of his

works, in Latin, the whole body of knowledge which his

age afforded.* Unlike the sententious Aldhelm, Bede

is always plain and perspicuous, particularly in the his-

torical part, which contains the earliest of all accounts of

the Anglo-Saxon monarchies. He was a priest in the

monastery of Weremouth, in Northumberland, and died

in 735.

Alcuin, the friend and preceptor of Charlemagne, was

distinguished for his Latin prose, as well as poetry, some-

what later in the same century. He was born in North-

umberland, and studied under Egbert of York, already

mentioned. His letters to Charlemagne breathe a dig-

nified affection for his imperial patron, unlike the ser-

vility which usually approaches kings. He was learned

for the age, and wrote not inelegant verse ; but he added
nothing to the stock of knowledge which he found, and,

as a writer of prose, is of infinitely less consequence

than Bede.
The invasions of a barbarous enemy, the reverses of a

besotted clergy, and the extreme difficulty of procuring

books, seem to have left the intervening period between

these early scholars, and the reign of Alfred, to relapse

into perfect ignorance. At last Alfred arose, at the

end of the 9th century, and revived civilization. This

best of men and monarchs, wisely preferring his native

tongue to Latin, for disseminating knowledge, translated,

among many works, the histories of Bede and Orosius.(*)

Orosius was a Spaniard, and a Christian, who had writ-

ten a summary of ancient history down to the 5th cen-

tury, at which time he was himself alive, to refute an

objection against Christianity, that it had filled the world

with calamities, and to prove that the same miseries

had been the lot of all ages. In parts of the work Al-

fred inserted pages from his own information. That
original information was geographical, and related to

countries as little known to Englishmen of those days,

as the central regions of Africa to those of the present.

It was not like the legends respecting distant countries,

abounding in monsters and fables, which were gravely

swallowed by the other scholars of the Anglo-Saxons
of men fifteen feet high, with two faces, or with dog's

heads ;t but a plain and credible account of two naviga-

tors, Ochter, a Norwegian, and Wulfstan, an Anglo-Sax-
on, whom Alfred had encouraged to explore the northern
world, to discover the White Sea, and to visit the Finns

(*) His translation of Bede's history, and of the five

books of Boethius On the Consolation of Philoso/j/ni, are

still extant ; the former was published at Cambridge in

1644, and the latter at Oxford in 1698. There is a copy
of each of these works in the Loganian library at Phila-

delphia. DUPONCEAU.

and the Laplanders. How much ought we to venerate

a monarch, who, in an age of such imperfect navigation,

obtahied the knowledge of those latitudes that were not

again explored till 650 years after his death ! Captain
Richard Chanccllar was the first European, from the age
of Alfred, who discovered the White Sea, and the river

Dvvina, in 1553.

In all the 10th, and most of tiie 1 1th centuries, Eng-
land seems to have produced only one man of learning ;

for the hyperboles of the monks render the literary at-

tainments of Dunstan very questionable. This solitary

light was Elfric of Dorsetshire, styled the grammarian,
from his having written a grammar of the Latin tongue.
Two volumes of his sermons, translated from Latin into

Saxon, are alone known to be extant.

But while learning was thus declining, or almost dead,

throughout Europe, the light of science had sprung up
in the East among the Persians and Arabians. From
them the illustrious Gerbert (afterwards Pope Sylvester

the 2d.) a Frenchman, well meriting the name of a litera-

ry hero, had imported the science of Arabian Arithmetic.

There is some room for supposing that the knowledge of

ciphers had reached our countrymen within a few years

froni Gerbert's return. If the date over the ancient

gateway of Worcester was really 975, we have direct

evidence that this mode of notation was known in Eng-
land within five years from that event. Before the in-

troduction of Arabian figures, they followed the path of

the ancients in their arithmetic, studying the metaphy-
sical distinction of numbers ; they divided them into the

useless arrangement of even numbers, equally equal,

equally unequal, and unequally equal, while they classed

the odd numbers into simple, composite, and mean. All

this jargon was of as little consequence to the progress
of numerical science as the distinctions of Aristotelian

logic to the discovery of moral truth ; it only made
ignorance more mysterious, and wasted ingenuity that

might have been better employed. The little effect

which might have been produced l)y such inadequate

symbols, as Roman letters in this science, must have
been even retarded by such laborious disquisitions. No
wonder then that we find such men as Bede and Ald-
helm exclaiming, in agony, against the labour of so many
years, which they expended on arithmetic, a science

which our modern school-boys acquh-e the most import-

ant branches of in the space of a few weeks. So much
does the progress of human knowledge, while it accu-

mulates truths, lighten the burden of acquiring them.
11. Their advancement in the arts appears to have

been more respectable than in the sciences. Music was
much practised, and though their strains would in all

probability have sounded harsh to a modern ear, yet over

their simple and strong sensations they had a powerful

influence. Music had not yet been disjoined from its

natural alliance with poetry ; a circumstance which gave
to both arts a fascination unknown to them separately.

The most astonishing effects are ascribed to their music ;

stories are told of the perfect witchery which tlieir bards

exercisedi over the passions of their audience ; of com-

* See a catalogue of Bede's works, in Dr Henry's History, and for the particulars nf Bcde's life, see Cede.
t The wretched state of their geo.^raphical knowledge appears from a >iS of oriental to|)Ogi'ap!iy, in whicli we are fold that there is

aplace on the way to the Red Sea, which contains rod hens, .and that if any man touches them, his hand .and all his body are burnt im-
mediately. There are also accoimts of people with horses' manes, who breathe flames ; of ants .as big as dogs, who di^ .gold ; of men
who had eyes and mouths in their breasts. The undisturbed ignorance of the vulgar was siu'ely preferable to such absurd knowledge ;

and yet we must not triumph too contemptuously over the credulity ofour ancestors, when we reflect how very short a time has elapsed
since the existence of gigantic P.atagonians was little doubted.

t See an instance quoted by Dr Henry from Olaus Magnus, vol. iv. p. 1S6. History of Great Britain.
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pAnies being melted iiilo tears by their doleful airs;

then exhilarated to laughter, dancing and shouting, by

their sprightly songs ; and roused at last to madness and

mutual wounds, by the fierce notes that provoked re-

venge. All this is perfectly intelligible, without suppos-

ing their musicians to have possessed any secret in melo-

dy, that is lost to the present age, when we consider the

convivial nature of those assemblies, where music was

generally introduced. It is not uncommon to see the

manliest natures melted into tears by simple melody, or

a company to join in dancing and shouting, when the

glass has circulated and the tiddle has struck up. Our
northern ancestors drank very heartily ; and it is nmch
more credible, that the strong potations which they nad

swallowed, rather than the hand of the harper, introduc-

ed riots into their meetings.

From an illuminated MS. of the Anglo-Saxon bible,

it appears that they had a variety of nmsical instruments,

sufficient at least to make a considerable noise in tiieir

concerts. In the picture alluded to, there is a harp ot

eleven strings, a four stringed instrument like a violin

with a bow, a short trumpet, and a carved horn. In the

reign of Edgar, the famous St Dunstan gave a fine organ

to Glastonbury, which is thus described by William of

Glastonbury ; Organo ubi ficr aeneas Jistulan municis meii-

suris elaboratas,dudum concclUasfoUis vomit anxius au-

ras. But it was to vocal and church music that the

greatest attention was paid. Teachers were .sent for, at

a great cost, from distant countries, and the monks fre-

quently travelled to Rome, that they might learn to excel

their brethren in an accomplishment on which their pro-

motion often depended. In the reign of Athelstan, the

first set of bells was introduced into England, and pre-

sented to the monastery of Croyland, by their abbot

Turketul. Single bells, however, must have been known

in the 7th century, as they are mentioned by the vener-

able Bede.
The art of making cloth was so far advanced among

the Anglo-Saxons, that a Norman writer speaks of their

weavers with admiration. The art of dying cloth was

also practised. The value of a sheep's fleece was well

understood, and rated at one fifth of the animal's price.

Wherever the harder metals are found, the rudest na-

tions seem to acquire a skill in manufacturing them, for

the purposes of war at least, far beyond their knowledge

in other arts. Hence the Britons and Caledonians had

swords at their sides, and scythes to their chariots, be-

fore they knew how to cover their nakedness with com-

fortable clothing. But the Anglo-Saxons had advanced

far beyond that pitch of semi-barbarism, when the anvil

is employed for framing instruments of bloodshed alone.

In this happy island, the abundance of iron had brought

the smith's craft to great perfection ; and even the pre-

cious metals were manufactured so successfully, that

finely-wrought ornaments of jewellery were styled

throughout Europe, English work. There is a jewel

now in the museum of Oxford, and which exhibits no

contemptible workmanship, that was made by the order

of Alfred, and worn by that monarch. Among the monks,

though they had little inclination for literature, there

were many skilful artists in metals. It was at this em-
ployment, in which the saint was very famous, that his

Satanic majesty is said to have found St Dunstan, on the

famous occasion when he plied him with indecent songs

and conversation. St Dunstan at first civilly warned the

devil to depart ; but, provoked at last by his obscenity,

took the red-hot pincers from his furnace, and pinned the

infernal visitant by the nose, till he alarmed the neigh-
bourhood by his bowlings.

Yet, though the useful arts had made considerable
progress, all the finer means for prolonging and com-
forting existence, compared with those which are at pre-
sent enjoyed, seem to have been imperfectly understood.
Physic and surgery, like all the other sciences, were at

a wretched ebb. These had been principally practised
among the northern nations by their old women. But
as religion advanced among the Anglo-Saxons, it became
fashionable for the clergy to prescribe; and from their

prescriptions, which were generally given with holy
water, and reguiatcd by the aspect of the moon and stars,

it does not appear probable that they were better at the
healing art, or less superstitious, than the aged nurses
whom they had supplanted. In their Pagan state, the

poor Anglo-Saxons are described as even diffident in

some of the most common arts of subsistence ; and fa-

mines were often the consequence of their ignorance and
improvidence, (combined with unproductive years) of

which we have happily no adequate idea in modern
times. A story is told of the barbarous Pagans in Sus-
sex, though starving for want of food, yet being so ig-

norant of fishery, that they knew only how to catch eels,

till bishop Willord, who, in 678, took shelter among
them, instructed them in the art of procuring other fish.

This may be intelligible to those who arc better acquaint-

ed with the subject of fisheries; but to common obser-

vation it seems odd, that an eel should be easier caught
than other animals of the same element.

Their agriculture was sufficient to produce wheat and
barley for general use. Orchards were cultivated; and
wc find grapes, nuts, almonds, pears, and apples, men-
tioned as the produce of their gardens. They used
hedges and ditches to enclose and divide their land.

There was a law which decreed, that a ceorl should

keep his land enclosed, both in winter and summer.
They had ploughs, rakes, sickles, scythes, forks, and
flails, very similar to our own ; and frequent mention is

made of wind and water mills. From the penalties or-

dained by law for cutting down trees, it does not appear

that their wood was over-abundant, a circumstance

which may indirectly argue an advanced state of pas-

turage and agriculture. Yet this, though cited by wri-

ters on Anglo-Saxon history, as a proof to the above

effect, is but an imperfect argument ; for the forests,

which we know to have once overshadowed this coun-

try, have certainly decayed from other causes than the

progress of agriculture ; and the remark may be not

unlike that of the American, who admired the improved
state of the coast of Ireland, from its being so perfectly

cleared of trees. There are other proofs of Anglo-
Saxon culture, which supersede the use of such an ar-

gument.
Architecture flourished little among this people, even

in their later period. Those ferocious tribes, who first

expelled the Britons, had destroyed every structure of

Roman erection, as dangerous rallying points for the

miserable inhabitants, and they were too rude to be

able to replace them by buildings of their own, which
deserve the name of architecture. For two hundred
years from their arrival, stone masonry was unknown;
their very verb to build (which was getymbrian, i. e. to

make of wood,) shews the materials which they were
accustomed to use. The church at Durham, one of

their most laborious erections, during the above period,

was built of split oak, and covered with reeds. The
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first cathedral of stone was built at Lincoln by Paulinus,

the bishop ot York, somewhat b<j lore tlic niidclle ol the

seventh ccniury, which was regarued as such a prodi-

gy, that miracles were thought to be practicable within

its walls. The materials generally employed in this

ceiiiury were stones and turf lor the walls, and wood
anu clay for the roof. In the succeeding cenluiy, we
hear of a Ciiurch at Hexiiam being erected of polished

(probably hewnj stone, with columns and porticoes, and

spiral winaings witnout and within, and of great height.

But though buildings of stone, with windows of glass,

and other ornaments, were known at the end of the 7th

centuiy, during the 8th and 9th they were still exceed-

ingly rare. Alfred himself, though magnificent and

liberal in his taste, seems to have aimed at number and

utility, rather than grandeur, in his buildings; or if he

did erect any important edifices of stone, they must
have perished in the general desolation which the

Danes spread over England after his reign. His most
famed cathedrals we know were constructed of wood.

The ornaments of churches, as early as the princes of

the heptarchy, were often costly and magnificent. King
Ina expended 365 pounds of gold, and 2887 pounds of

silver, on decorating one of his holy places; but the

fear of the Danes, we have reason to believe, made
them prefer these portable donations to the Deity, to

structures of heavy building, which could not be hid or

transported from the reach of the pagans. As late as

the days of Edgar the Peaceable, all their monasteries

were Ijuilt of boards, and few, if any, private houses
had glass in their windows. The Anglo-Saxon nobility

spent their lives in low miserable buildings, and their

great revenues (all but superstitious bequests to the

church) in drunken hospitality. The most admired of

the Saxon churches seem to have been low and gloomy,
their walls immoderately thick, their windows few and
small, with semicircular arches at the top.

Painting, statuar)', embroidery, and the art of stain-

ing glass, were introduced among the Anglo-Saxons by
their connexion with that country, from which they bor-

rowed Christianity. We cannot suppose that their

painters were much superior to their sculptors, of
whose works the relics that are delineated by antiqua-

ries give us no splendid idea; but how far they exceed-
ed or fell beneath the models afforded them by contem-
porary Europe, is a question of some curiosity, and
which, though of little importance in history, it might
amuse the curious to determine. With all the evils

that attend superstition, it has (at least when it took the

turn of idolatry) contributed more or less to promote
the fine arts in every country.

12. Commerce was but little attended to during the

heptarchy. Offa, the king of Mercia, was checked by
the emperor Charlemagne in his mercantile specula-
tions, with some portion of that jealousy which his suc-

cessor, at the distance of a thousand years, shews to

British prosperity ; and although he sent his ambassa-
dor Alcuin to conciliate matters, the poet seems to have
done little more than to fortify his own interests at the

imperial court. Pilgrims to holy places, while they

pretended to be conveying the teeth and hair of saints,

and other trumpery of superstition, were often more
usefuUj. employea in the smuggling of light and valua-

ble merchandize. Alfred had itleas of commerce suit-

able to his enlargeinenl of mind. He sent valuable

presents to the inhabitants of the Indian peninsula; and
from the gilts of silk and frankincense* which he con-
ferred on his favourites, it is evident that he had found
means to acquire some ot the rich productions of the
east. Those voyages of Ochter and WuUstan, already
mentioned, testify that our mariners went at a very
early period to the north, both for the purposes of traf-

fic, as well as in one instance for discovery. London,
as early as the seventh century, is mentioned as a port
much frequented by merchants; and we hear at that

period of ships making voyages to Rome.
In the Saxon dialogues, a merchant is introduced,

who tells us, " I bring from over the sea, skins, silks,

costly gems, and gold, various garments, pigment, wine,
oil, ivory, orichalchus, copper and tin, silver, glass, and
such like."t

Edward the Elder followed the steps of his father

Alfred, in promoting commerce; and Athelstan re-

warded adventurous voyagers with nobility itself. In
the days of Edward the Peaceable, the ships of England
are described as incredibly numerous. The monkish
writers rate the fleet of Edgar at 3000 ships; a number
so vast, that Dr Henry supposes they must have added
a cipher, because, as the learned historian adds, it is

impossible to suppose less than 100 men for the com-
plement of each ship, and equally impossible to conceive
the mariners of England to have amounted to 300,000
men. That the fighting fleet of England contained a
tenth part of this number of oien is scarcely to be sup-
posed ; but the monks probably meant all the vessels of
every description which Edgar could muster from his

subjects in a case of emergency; and that there were
5000 vessels in the kingdom, including the petty craft,

is not incredible, even though the monks have related

it. But we must not presume to equip these three
thousand ships, (as they are pompously called) with the

complement which mans a large East Indiaman in time
of peace. Even of the three hundred which Dr Henry
supposes admissible as the number, it is probable that

not one half had an hundred men on board.
Lender the reign of F.thelved the Unready, miserable

as that reign was, external trade was still encouraged
and increasing. A company of German merchants,
called the emperor's men, resided at that time in Lon-
don, and paid a yearly tribute to the king for his pro-
tection. When Ethelred forsook his throne, the seamen
of London took an active part with the other citizens of
London, in the disposal of tlie crown. As it is often

better for a nation to be entirely than partially conquer-
ed, so we find the reign of Canute was favourable to

the peace of England, and of consequence to its com-
mercial prosperity. Canute enlarged the trade of the

country by favourable treaties with the pope, the empe-
ror, and other powers of the continent, with whom he
negociated in person, and afterwards despatched a let-

ter in his own hand to acquaint the nobility of England
with his success. His command over Denmark made a

• Asserius in Vita Alfredi.

t Of the imports of Kng-lish commerce somethinff has been already said. The exports appear not to have materially increased in
detail bevond those which belonged to British trade before tlie Anglo-Saxon conquest. These weie chiefly copper, lead, tin, and wool,
the skins of animals, wild and tame, (though the former must have rapidly diminished after the settlement of the Saxons,) cheese, dogs,
and horses. The exportation of these last animals was checked by a law of Athelstan To these we may add the manufactured arti

cles of jewellery, which were called Opera Anglica, and much esteemed on the continent.
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large fleet for the protection of England unnecessary

;

but he maintained a navy of 16 ships on a respectable

looting, giving each mariner on board eight mancuses

u year for pay and provisions ; a sum nominally amount-

ing to 56 shillings, and in effect surely to more than 56

pounds of modern money. The flourishing state of our

commerce and navy continued luiinterruptcd to the

Norman conquest. It would make this scanty notice of

Anglo-Saxon commerce still more imperfect, if we
omitted the mention of one article of their exports,

which is very important though unpleasant to record.

The exportation of slaves continued from this country

to the very end of the Anglo-Saxon period: the beau-

tiful women and children of a people the most saga-

cious in the world in their political institutions, (of a

people not reduced by slavery, but tempted by avarice,

to exhibit this ignominy,) were sold like cattle in all

the markets of Europe. On the western coasts, and

particularly at Bristol, this abominable traffic was kept

»ip. The young women (says an author who witnessed

the enormity) were commonly got with child by their

salesmen, and brought to market in their pregnancy to

fetch a better price. Persons of both sexes were tied

together with ropes, and exposed to the highest bidder.

These ancient men-traders thought nothing of selling

their nearest relations, and even their own children, into

slavery ! We are apt to exclaim, how barbarous the peo-

ple of England must have been in those days ; but we
must recollect, that this is not the only slave-trade our

history has to record.

13. Besides their living money, consisting of slaves

and cattle, the Anglo-Saxons made use of coins as early

as the middle of the 6th century. Their pound and

mark were not coins, but denominations of money.
Whether the ora was a real or imaginary money still

remains doubtful. Their shilling greater and lesser,

their thrimsa, their penny, halfpenny, and feorthling,

were real silver coins ; and the styca, their meanest
currency, was a brass coin.

The following is a Table of the names of the Anglo-

Saxon deijominations of money and of real coins, with

the weight of each of them in troy grains.

J^fames.
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bordered with embroidery. Chains of gold around the

neck, and bracelets for the limbs, were lavoiuitc orna-

ments of the nobility, and occasionally presented to them
as marks of royal favour, from whence their kings, in

the pompous periphrasis of tlieir minstrels, were de-

nominated the givers of golden chains. The soldiers

and common people had a more convenient apparel of

close coats, reaching only to the knee, and short outer

cloaks. Their caps came to a point in front. The hair,

among all distinctions of the lay-freemen, was worn
long and flowing, and the beard conlinued long unsha-

ven, like those of the Longobards or Lombards, in Italy,

till a fashion was introduced of shaving all but the upper-
lip. The linen shirt next the skin was thought an

indispensible comfort, in so much, that it was an act of

penance to wear a woollen one. The shape of their

breeches much resembled that of our sailor's trowsers,

but were considerably shorter. Stockings were little

known to the common people ; and it was even neces-

sary to enact, by law, that no priest should perform his

ceremonies at the altar with naked legs. Shoes were
more commonly worn ; but in the ninth and tenth centu-

ries, the greatest monarchs of Europe were contented
with the upper part of leather and the soles of wood.
The dress of the sexes was not very different in ap-

pearance ; the women wore a long loose robe reaching
to the ground, with sleeves only reaching the elbows ;

a veil over their heads, which hung down to the ground
behind, was folded up before, and gathered round their

necks and over their bosoms. From some particulars

in the foregoing enumeration it will appear, tliat the

dress of the rich, having much simplicily in its flowing

outline, and much magnificence of ornament, the em-
broidered mantle, the studded belt, and the golden chain,

were calculated to setoff the fine persons of the Anglo-
Saxons to great advantage. The French historian of
William the Conqueror* speaks with high admiration of
the appearance of English nobles, when they made their

appearance at the court of that prince.

Among the Anglo-Saxons every freeman was a sol-

dier, and never travelled or stirred abroad without his

arms ; the very act of conferring arms was a symbol of
emancipation.

16. From the progress of the smith's art among this

people, it is not to be supposed that their military ward-
robe was defective in defensive armour. The panoply
of the thanes and richer ccorls, who formed the cavalry
of their armies, was, with a few unimportant exceptions,
as complete as that which was used by the Normans,
and in the latter ages of chivalry : there was one diffe-

rence, however, that the defensive armour of the horse
had not yet been superadded to that of the rider. The
common ceorls, who constituted their infantry, were
not seldom clad in mail like the men at arms in more
recent periods, their accoutrement being only a broad
sword or a spear with a round shield, which had an
offensive weapon in the centre. The swords of the
horsemen were long and broad, and they wore a spear
in a kind of vest. In the variety and science of their
tactics they were confessedly inferior to the Normans
in the days of William ; but in one instance the inva-
ders borrowed from the people they had contjuered, a
favourite figure in war, which was the solid sf|uare ; and,
by ingrafting this on the Norman tactics, they won some
considerable battles on the continent.

17. Hunting, hawking, and games of hazard, to the
last ol which they were extravagantly devoted, consti-
tuted the pastimes of the richer Anglo-Saxons, aJtti filled

up whatever of the blank oi lile tliey rescued from the
hours of war or debauchery. To these we must not on;it
adding their military games, from which the tourna-
ments of the middle ages were derived.

18. Tneir manners, though rough, were social. When
married, they generally respected the nuptial lie, and,
like all nations of the Gothic stock, were remarkable for
their dignified treatment of women. Their boards were
plentifully, but plahily supplied : large joints of meat,
so much the favourite dish of their descendants, were
generally preferred. The great use of salted meat in
those days was a consequence of necessity, not of choice,
from the want of provender for tlieir cattle in winter

;

and one month of the year, November, when they laid

in their stock of salted provisions, was called blot-month,
or slaughter-month. At table, the seat of the guests
was ceremoniously adjusted to their rank, the lady of
the house sitting aiways at the head : she was usually
called the bread-giver. By the laws of Canute, if any
one presumed to take a seat at table higher than his
due, the company were allowed to pelt him with bones,
witliout being held responsible for rudeness. The li-

quors used at genteel tables were wine, common and
spiced ale, pigment, (a composition of wine, spice, and
honey,) moiat, (honey diluted with mulberry juice,)
mead, and sometimes, though seldom, the unmixed
wines of the continent.

19. They were fond of feasting, and the event of a
marriage was always a pretext for conviviality ; but the
ceremony of burial seems to have been a still more fes-

tive occasion. The house where the corpse lay till

interment, was a constant scene of feasting, drinking,
and even dancing ; nor could the afflicted relatives get
rid of their guests, till all the liquor in the house had
been exhausted. The clergy inveighed against such
scandalous scenes, but the custom had been introduced
in times of paganism, and was by much too pleasant to
be abandoned during the hali-christianity of those days.
The Anglo-Saxons computed their time by nights

instead of days, and by winters instead of years. In com-
mon years they appropriated three lunar months to each
of the four seasons. When their years of thirteen
months occurred, they added the superfluous month to
their summer season ; they had three months of one
name, a first Lida, a second Lida, and a third Lida.
The years of 13 months were on this account denomi-
nated Tri iidi.

Their month Geoli, or Aestera Geola, corresponded
to our January.

Their Sol-monath, corresponding to February, recei-
ved its name in pagan times, from the custom of oflcr-

ing cakes to their deities during it.

Rehd Monath, or March, took its name from a pagan
goddess, called Rheda.
Eostur Monath, or April, from another goddess Eos-

tre, whose rites were held on that month.
Trim-ilchi, or May, because the cattle were milked

three times a-day.

The first Lida, (June) and the second, (July) signifies
mild or navigable (weather).

Wierd, or Wenden Monath, (August) implies tem-
pestuous.

* Duchene,
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Halig iSIonalh, (September) from being the time al-

lotted to sacrifices.

Wynlyr fylleth, (October) implies the winter full

moon.
Blot Monath, (November) the month of slaughtering

cattle.

Giuli, or Aerra Geola, (December) the month before

Jule, a festive occasion occurring about Christmas.
20. The Anglo-Saxon language, it will scarcely be

necessary to tell any of our readers, is the root of our
own. RIany of the smoothest and most elegant words
of our language have been ingrafted (it is true) on its

native stem, indirectly from the Latin through the Nor-
man-French,* but tlie radical and powerful part of its

structiu'e is Saxonf- In such a period of time as that

* It has been justly observed by Mr Reeves, {Hist, of
the Eng. Law, vol, i. p. 227.) that the language which
was spoken at the English court, and in the English
tribunals under the Norman and Anjevm kings, was
not the provincial dialect of Normandy, but the identical

French which was spoken at the court of die kings of

France. To be convinced of this, it is sufficient to cast

an eye over the numerous French as well as English
documents of those times which are collected together

in the two first volumes of Rymer's Foedera. It is

therefore incorrect to speak of the Norman French, as

a distinct idiom. There is, indeed, a fiatois or provin-

cial jargon which is still in use among the peasantry
of Normandy ; but it is very different from the language
of Britton, the Myrrour of Justices, and the Year Books.

DUPONCEAU.

•f The particular structure of the English language is

far from having been investigated as yet with that de-
gree of attention and accuracy that it deserves. Among
other things, we do not find that any grammarian has
been at the pains to take a full comparative view of its

two great component parts; by which we mean on the

one hand those words that are derived from the Saxon,
Danish, and other Northern languages, and those from
the Greek, Latin, French, Spanish, and other idioms of

the South of Europe. These two sets of vocables are

so dissimilar from each other, that they appear at first

view incapable of being amalgamated together so as to

form an harmonious whole, yet who is there that can
read, feel and understand, and does not admire the sub-
lime harmony which Milton, Dryden, Pope, Shaks-
pearc, Bolingbroke, and the other immortal poets and
prose writers of Great Britain have produced out of
those discordant elements? To analyse, therefore, those

elements, from which have resulted such inconceivable

efl'ects is well worth the trouble of the grammarian and
philologer, and the interesting discoveries to which
such an enquiry will lead, will amply repay their learned

labours.

As far as we are able to judge from a superficial in-

vestigation of the subject, we are apt to believe that the

English words of northern derivation are to those deri-

ved from the ancient as well as the modern languages
of southern Europe, in the proportion of something
more than three, but not quite as much as four to one.

As the southern words are in general polysyllabic, and
make a conspicuous figure wherever they appear in our
language, many are apt to think that their number is

comparatively greater than on examination it really ap-

pears to be. Certain it is, however, that the bulk, and

which elapsed between the landing of Hengist and
Horsa, and William the Conqueror, the Anglo-Saxon
tongue could not fail to undergo considerable change.
Of its state, at two different periods, we shall submit
to the reader two short specimens.
The most ancient copy of the Lord's prayer in Saxon,

with a very literal translation. The original is said t»
be written about the year 700.

^7ig. Sax. Urin Fadar thie arth in heofnas.
Eng. Our Father which art in heaven.-
Aug. Sax. Sic gehalgud thin noma.
Eyig. Be hallow ed thine name.
Ang. Sax. 2. To cymeth thin rye.

Eng. To come thy kingdom.
jing. Sax. 3. Sie thin willa sue is in heofno and in

eortho.

£ng. Be thine will so is in heaven and in

earth.

Ang. Sax. 4. Urin hlaf ofirwistlie sel us to daig.

E"g. Our loaf superexcellent, give us to-

day.

jing. Sax. 5. And forgefe us scylda urna sue we for-

gefan scyldgum urum.
£nff. And forgive us debts ours so we forgive

debts of ours.

Ang. Sax. 6. And no inlead us in custnung.
Eng. And not lead us into temptation.
Ang. Sax. 7. Ah ge frig usieh from Lfle.

E?ig. But free us each from evil. Amen.
In this very ancient specimen, there are only three

or four words that are absolutely unintelligible to an
English reader.

A specimen of the Anglo-Saxon language, in the veiy

by far the greatest part, of the language is of German,
Danish or Saxon origin; and the southern vocables to

an attentive observer, appear placed in it more for orna-

ment than indispensable use. And we will venture to say,

that if the words derived from the southern idioms, were
all, with very few exceptions, at once struck out of the

English tongue, it would still remain a complete homo-
geneovis language, not, indeed, elegant and beautiful

as it is at present, but sufficient for all the necessary
purposes of social intercourse, and capable of being
embellished and enriched from its own stock, as its

kindred idiom, the German, has been in modern times.

In order to be convinced of this, the reader need only

attend to the vast number of southern words, which are

in fact but synonyma or duplicates of others, of northern

derivation, which the language was already in posses-

sion of. Take, for instance, amongst a multitude of

others, the words infant, fidelity, deprive, straits, irri-

tated, desert, famish, crime, tenderness, relations, felicity;

what are they but duplicates of the northern derivatives

child, faithfulness, bereave, narrotus, angry, wilderness,

starve, guilt, kindness, kindred, hafifiiness ? In short,

those English words, the derivation of which can be
traced to the southern languages, are, in our opinion, to

be considered as so many elegant pieces of inlaid work,

with which the English idiom is both enriched and
adorned, but are not essential or indispensable parts of

its structure. Placed, as it were in the front of the edi-

fice, and in those parts of the building where ornament

is principally renuircd, they mi;j;ht i)e at any time detach-

ed from it, nil out impairing its solidity or substantia"!

use. Duponce.hu.
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last year of Harold, presents the similarity of our parent -Eng'-

language to our own, in a still more striking view. It

is a charter of the king of England to his bishop Giso. -'itg: Sax.

Ang. Sax. Harold King greet Ailnoth and Tovid, and

all meine. _ -E"S"-

Harold King greets Ailnoth and Tovid,

and all mine. Jjig. Sax.

Sax. Theines on Somerseten freindliehe and ic

cyth eou that ie -E^g:

Thanes in Somerset friendlily, and I make
known to you that I Anff. Sax.

Sax. Will that Giso bishcop beo his saea werth

and his soena -Eng:

Will that Giso bishop be his sae worthy
and his soe* Ang. Sax.

Sax. Ofer his lond and ofer his mannen : and
tolles werth, £ng.

Over his land and over his men : and of

toll worth,t -^ng. Sax.

Sax. And temes, and infangenes, theves binnen
burckh and butan, E'ng.

And of slaves, and of the trial of thieves,

within burgh and without,

Sax. And swo forth swo he furmist was on Ed-
ward Kinges dage in

£ng.

jing.

Eng.

.4ng.

Eng.

Ang.

Eng.

Ang.

Eng.

Ang.

And so forth as it first was in Edward
King's days, in

AUc thingan and ic biddc eou alle that gc
been on him fultimes.

All things, and I bid you all that ye be to

him assisting.

His christendome Godes yerichten for to

setten and to driven, toe thar

His christian and God's rights for to sta-

blish and to drive, when there

Him neth sy and heo eoures fultumes

bethyrfe ; swo swo ich

To him need be ; and he your support

wanteth ; so as I

Yetruthen habbe, that ye willan for mina
luvan, and ich nilla

Confidence have, that ye will for my love,

and I will not

Ye thefun that man, him aet anie thingan

any unlag beothe. God eou gehealde.

Ye offend that man, or him in any thing

any unlawful thing do. God you hold,

or preserve. (>>)

ANGOLA,
A KINGDOM on the western coast of Africa, extends

from the mouth of the river Danda, on the north, to

Cape Negro on the south; lies between lat. 8°, 30', and
16°, 21', S. ; and forms a coast of more than 480 miles;

but its breadth from west to east has never been ascer-

tained. This country, (anciently called Abonda, and by

the Portuguese Angola; by which name it is now known
among Europeans,) has been divided into two parts

;

the first called Angola Proper, anciently a province of

Congo, and lying betwixt the river Danda and Coanza

;

and the second, which extends from the last-mentioned

river as far as Cape Negro on the south, is sometimes
called the kingdom of Benguela. But the latter country

having been conquered by the kings of Angola, both of

them now form one kingdom, and are accordingly com-
prehended under the above dimensions.

This extensive country was originally divided into 17

provinces, the names of which, beginning at the southern

extremity, arc as follow: Chessama, Sumbi, Benguela,
Rimba, Sietta, High and Low Bembea, Temba, Oacco,
Cabezzo, Lubola, Loanda, Bengo, Danda, Mosiche,
Higher and Lower Ilamba, Oraii, and Embacca. Of
these the 1 1 following have been conquered by, and ac-

knowledge a subjection to the king of Portugal, viz.

Benguela, Sietta, Oacco, Cabezzo, Lubolo, Bengo, Dan-
da, Mosiche, the Higher and Lower Ilamba, Oraii, and
Embacca.
The principal rivers are the Danda and Coanza, which,

after running from east to west through a great tract of

country, pour their waters into the Atlantic. The Danda
separates Angola from the kingdom of Congo on the
north, and the Coanza forms the boundary of Angola
Projier on the south. These rivers are not above 70

or 80 miles distant from each other at their influx into

the ocean : that distance, as you proceed into the inte-

rior of the country, becomes much greater, but how
much has never been ascertained. The Danda, which
is supposed to issue from a lake among the high moun-
tains to the east, runs from south-east to north-west,

during which it receives the Lucale, and some lesser

streams. It gives its name to the province of Danda,
and fertilizes all the countries througti which it runs. It

is easily navigable for upwards of 30 leagues ; but from
the swarms of crocodiles, sea-horses, and monstrous
serpents, with which it is infested, it is extremely dan-

gerous to those who attempt the navigation of it in ca-

noes, and small vessels. Its banks, upon each side,

through the whole of its course, appear to be nearly of

the same height; but, when it is swollen by the heavy
rains which fall in April and May, it overflows them,
and the adjoining country. On the northern shore of

its mouth there is a fort called Danda Capitantria, which
serves as a guard to the frontiers between Congo and
Angola.

The Coanza is a much larger, deeper, and more rapid

river, and pours its waters into the Atlantic, about 12

leagues south of Loanda San Paulo, the capital of the

kingdom. It is navigable for 150 miles, as far as Cam-
bamba, where the Portuguese have a fortress ; but above

that, its navigation is completely stopt by high rocks,

and tremendous cascades. It abounds with a variety of

fish, and is beautified by several islands which its waters

have formed ; but its source, and the extent of country

through which it runs before it reaches the abovemen-
tioned settlement, as well as the rivers which are tribu-

tary to it, are all unknown. Its embouchure, which

Vol. IL Pabt I.

• Be worthy of his privilege of sae and soe, i. e. of holding courts and judging.

\ Privileged to hold a market and exact tolk,
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extends between Capes Palmerino and Logo, is more

than a league wide : vessels sail in at the northern

bhoi-e, which is the deepest; but its mouth is not easily

perceived by vessels at sea, on account of an island,

covered with trees, which lies just before it.

In the province of Loanda, and about 12 leagues north

of the Coanza, stands San Paulo de Loanda, the capital

of Angola, built by the Portuguese in the year 1578,

under the direction of Paulo dias de Novais, the first

Portuguese governor. The name of this city is evidently

derived from its founder, and from the province in which

it stands. It is large, populous, and pleasantly situated

on the declivity of a hill near the sea coast; and the

streets are straight, wide, and regular. It is said to

contain not fewer than 3000 houses belonging to the

Portuguese alone, all built of stone and mortar, and

covered with tiles; and most of them very splendid, and

richly furnished. The houses of the natives, though

greatly more numerous, are very mean, built ol earth,

and thatched with straw. Here there reside a prodigious

number of slaves, who are employed by the Portuguese

in tilling the ground, and in other menial offices. The
Jesuits alone, who officiate as parish priests, and preside

over the schools, have not less than 12,000 under them.

In the centre of the city stands a convent belonging to

the Jesuits, a large and stately edifice, and endowed

with a considerable revenue; the city is also provided

witli an hospital and a cathedral, and is surrounded by

a great many chapels and monasteries, which serve as

walls and fortifications for the protection of the mhabi-

tants. The Portuguese, however, appear to repose less

confidence in these bulwarks than in the protection of

the saints to whose worship they are dedicated, as may
be inferred from the magnificence with which they cele-

brate their festivals, on which a sum equal to 30,000

crowns is said to be annually expended. To this city

there is a great resort, as it is the residence of the

Portuguese governor and bishop, and the seat of the

chief courts of judicature. The country around it is

ferule and well cultivated, delightfully variegated with

beautiful vallies and gardens, and commanding an ex-

tensive prospect of the sea. It enjoys the great advan-

tage of a spacious, safe, and commodious port, shelter-

ed by the island of Loanda, about five leagues in length

and one in breadth, which lies over against it, at the

distance of about half a mile. This island supplies the

city with excellent water from pit wells ; but it must be

drawn during the high tide, for as the tide recedes, the

water becomes more and more brackish, till at low wa-
ter it is perfectly salt. On this island the Portuguese

have built a number of houses, several handsome
churches, and a convent : here also they are well pro-

vided with lime kilns, in which they burn oyster shells,

and obtain a great supply of excellent lime.

About three miles from the city, a fountain of sweet

water issues out of a rock near the sea-coast ; and ad-

joining to it are great quantities of petrifactions, ser-

pents eyes, tongues, &c., like those found in Malta,

which, after being set in gold or silver, are exported,

and worn as ornaments by the Portuguese and other

Bations.

The whole country is mountainous, except towards

the sea-coast, where the surface is level. Of these

mountains, a very remarkable ridge extends from Cape
Negro to the north-east, some of which, on account of

their great height, are called, by the Portuguese, Monti
Freddi, and on account of their summits being covered

with snow, Monti Nivosi; the waters from which, de-

scending in torrents during the summer, form a consi-

derable lake at the foot of the mountains. The snow upon
the tops of these mountains has been accounted an un-

common phenomenon, in so hot a climate, particularly

upon those which approach nearest to the line. Of these,

the highest is called Cambambo, in which there is an
excellent mine of silver, which tlie Portuguese have
made themselves masters of, and guarded by a fortress.

The low lands are fertile and well watered, and feed im-
mense herds of cattle, which would be still more numer-
ous, were it not for the wild beasts, which are extremely
destructive. Of these the lion, tiger, elephant, and
rhinoceros, which lodge in the mountains, are the most
formidable. Indeed the whole country abounds with

wild cattle and mules, which might be of the greatest

service to the natives, if they would be persuaded t»

tame them, instead of hunting them for food.

la the provinces which lie along the banks of the

Danda and Coanza, the soil is peculiarly fertile and well

cultivated ;
producing a variety of fruits, and great

quantities of maize or Turkey wheat, millet, and other

grains, which are reaped at three different seasons of

the year. Here also the manhioc, a plant originally

brought hither by the Portuguese from the West Indies,

grows in great abundance ; the root affords a coarse

kind of meal, of which the natives make their bread.

They also obtain a great supply of lood trom a nut which
resembles oiu' filberts, which grows all over the country

without culture; every nut that falls upon the ground
producing a new shrub the ensuing year. This fruit is

much valued by the natives, because, while its plea.sant

taste gratifies their palates, the ease with which it is ob-

tained is iiighly acceptable to their indolent dispositions.

They have also abundance of good meat of all kinds,

but their pork is preferred by Europeans. The natives,

however, give the preference to the flesh of dogs ; and

accordingly they feed and kill those animals, and expose

them for sale in the public markets, where they fetch a

higher price than any other meat.

This country produces very few fruit-trees, except

such kinds as liave been introduced into it by the Por-

tuguese, and in process of time propagated by the na-

tives. Among these are the orange, the citron, the

pomegranate, and the vine; the rest are generally with-

out blossom or fruit ; but their leaves yield a perpetual

verdure, because the trees put forth new buds as the

old leaves drop off. The Banana and Bacova trees may
be found in the greatest abundance ; but the most re-

markable are the palm trees, which grow here in great

number and variety. Of these they reckon eight or

nine different kinds, all very useful and valuable. With-
out entering into a particular description of each, it may
be sufficient to mention, that the most common is that

whose fruit, like our pine-apples, contains numerous
kernels, of the size of a filbert, and, when fully ripe, of

an exquisite taste. From these kernels is extracted a
pleasant oil, which is used in cookery instead of butter.

Around the trunk of the tree, there grows a soft downy-

kind of moss, with which the rich stuff their pillows,

and which the natives successfully apply to the healing

of wounds. With the leaves of the tree, which are very

broad, strong, and durable, they cover their hoases ; and

the wood would be no less useful for building, could

they saw and shape it for that purpose. From these

trees they also draw, by incision, a pleasant liquor, not

unlike wine, but which, from their ignorance oi the pro-
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per mode of manilfacturing and presei'ving it, becomes
acid ia a few days. In general the trees of this country-

grow to a very great size; and there is one kind not

uniike our apple-tree, the bark of which, when wound-
ed, yields an odoriferous rosin, of the colour and con-

sistency of wax, and is said to be very medicinal ; but

it is too hot for Europeans, until qualified with a mix-
ture of some cooling drug.

The province of Chipama produces a fine salt, which
is in great request. It is made from a briny water,

obtained by digging pits in the earth, where the water

has been evaporated : the salt is made into oblong square

cakes like bricks, of about 5 or 6 inches in length ; these

the natives exchange with the Portuguese for meal, oil,

and other commodities. Beuig a pleasant diuretic, it is

not less valuable as a medicine than as a necessary

preservative of food ; so that the merchants carry it

through the whole of Ethiopia, and sell it at a very

high price.

The chief medium of exchange used in this country

is the shell of a sea cockle, named Zimbios Simbos,

caught in great abundance on the shores of the island

Loanda. It is used not only in this and the neighbour-

ing kingdoms, but is also the current money in the

western part of Ethiopia. The kings of Portugal, having

the sole property of the shells, derive the same advan-

tage from them that other princes do from the richest

metals ; for with these despicable trifles they can pur-

chase from the natives whatever they please.

Some of the provinces are said to possess mines of

lead, silver, and gold; these, however, with the excep-

tion of the silver-mine above mentioned, do not appear
to have been wrought to any great advantage. Mines
«f iron, however, are found in many of the provinces

;

in the province of Cabezzo there is a very valuable one
in a mountain, hence called the Iron Mountain. Here
the metal is dug in great abundance ; and the Portuguese
have taught the natives to smelt and forge it into warlike

weapons, and various useful tools. The torrents also,

which in the rainy seasons pour from the mountains,
bring along with them vast quantities of iron ore, which
the inhabitants collect, by laying heaps of straw and
similar substances across the stream ; and when they

have extracted the metal, by the force of fire, they con-
vert it into excellent iron.

The natives of Angola are tall and strong ; but, like

the rest of the Ethiopians, they are so very lazy and
indolent, that, although their soil is admirably adapted

for the rearing of cattle, and the production of grain,

they allow both to be destroyed by the wild beasts with

which their country abounds. The advantages which
they enjoy from climate and soil, are thus neglected,

except in some provinces, which are very fertile and
populous, and which, being free from beasts of prey,

afford great herds of excellent cattle. Wliat adds to

the misfortune is, that as the natives want spirit and
industry for cultivating the soil, so the lords and petty

princes will rather permit it to lie uncultivated, than

allow their subjects a greater portion of it than what is

barely sufficient for the maintenance of their families.

Indeed, in many of the provinces south of the Coanza,

the inhabitants are still in a very savage state, involved

in the utmost barbarity of manners, and sunk in the most
deplorable idolatry. We are told that the people in some
of these idolatrous provinces, still feed on human flesh,

and even prefer it to any other ; so that a dead slave

gives a higher price in a market than a living one.

These cannibals are in all probability descended from
the barbarous race of the Giagas, by whom the greater
part of the eastern and southern provinces were peopled.
One most inhuman custom still prevails in this part of
the kingdom, and that is the sacrificing a number of
human victims at the burial of their dead, in testimony
of the respect in which their memory is held ; the num-
ber of these unhappy victims is therefore always in pro-
portion to the rank and wealth of the deceased, and
their bodies are afterwards piled up in a heap upon
their tombs.
To counteract the direful influence of these and other

idolatrous rites, and to soften that barbarity of manners
which so generally prevailed, the Portuguese, when they
established themselves in the country, were at great
pains to introduce the invaluable blessings of Chris-
tianity. Having solicited the courts of Rome and Ma-
drid, for a great supply of missionaries, and priests,

the prospect of so rich a harvest induced great numbers
of all religious orders, but especially of the Jesuits, to

volunteer as labourers in this extensive vineyard. Upon
their arrival, they dispersed into the several provinces,
and with such zeal, assiduity, and success, did they la-

bour in their Christian mission, that from the year 1580
to 1590, we are informed no less a number than 20,000
were converted, and publicly professed Christianity.
Since that time, it is said, that the number of prose-
lytes has been constantly increasing ; that the kings of
Portugal, as well as the popes, have continued to send
from time to time fresh supplies of missionaries ; that
many churches have been built in the several provinces
subject to the Portuguese, and out of the public treasuiy;

and that the governors of these provinces oblige every
sova, or lord, under them, to have a chapel in his respec-
tive district, which must be provided with a chaplain,

to baptize, and to say mass. From these laudable cau-
tions, great success might have been expected ; but when
we consider the extent of those provinces, the distance
betwixt the churches, and the difficulty of access from
the want of roads; when we reflect on the natural indo-
lence and deep-rooted superstition of the natives, who are
more disposed to consult their idolatrous priests and
conjurors, always at hand, than to travel to a great dis-

tance to a place of public worship; when we take into

account the ardent desire of these priests, to counteract
the pious and benevolent labours of the preachers of
the gospel, and to rivet upon the hearts of the people
the strict observance of those idolatrous rites in which
they have been educated, and, in the maintenance of
which their own personal emolument and authority con-
sist; we need not wonder if, notwithstanding the boast-
ed success of the Portuguese writers, Christianity has
made but little progress in this extensive country; and
if tliosc who have openly embraced it have been actu-
ated less by a full conviction of its truth, than by a natu-
ral desire to comply with the wishes of the government
under which they live.

One efTeclual bar to the real conversion of this people
to Christianity, arises from tlie horrid traffic in slaves,

which is carried on here to a greater extent than on any
of the other African coasts. It was this inhuman traffic

which at first invited the Spaniards and the Portuguese
to this coast, to find able hands to cultivate their exten-
sive American plantations ; to which the kings of Congo
and Angola, but particulai-ly the latter, contributed so
effectually, that the Portuguese, who were already esta-

blished in this country, soon became the chief purcha-
O 2



108 ANGOLA.

sers from these sovereigns, and San Paulo tie Loanda
the chief man for this odious commerce. It was the

profit arising from the same trade, that tempted the en-

terprising Dutch to embarli in it, and to wrest this set-

tlement from the Portuguese. It deserves, however, to

be mentioned, to the honour of the Portuguese, that,

whether from self interest or humanity, they treated

their slaves with much greater care and attention than

the Dutch, as the Dutch writers tliemsclvcs are forced

to acknowledge ; for, as the greater number of these

slaves are brought some hundreds ot miks from the

interior of the country, they are aever put on board of

ship, till they have had sufficient time to rest and recruit

from the fatigues of their long journey ; very large

houses are built for their reception, where the necessary

medicines are administered to them ; and even wine
afforded them to recruit their exhausted strength, and
to cheer their disconsolate spirits. The sick are sepa-

rated from their companions, and put uito chambers by
themselves, until they recover. Particular care is taken

to guard them against the effects of a disease, called by

the natives bittios de cti, that resembles a violent dysen-

tery ; which is in some measure peculiar to this coun-

try, and is very fatal to the natives, as well as to Euro-
peans. Nor does the attention to the slaves end here;

for, when they are embarked, they are supplied with a

stock of medicines and fruits, for the preservation of

their health, during the voyage, and with abundance of

good wholesome food ; they are allowed sufficient room
in the ship ; and every one of them provided with a mat
to rest upon, which is changed every ten days. These
kind attentions are not more conducive to the health

of the negroes, than to the profit of their owners

;

and, it is for want of similar precautions, that the Eng-
lish and Dutch have always lost such numbers of their

slaves during the voyage. But how much reason has

the former of these nations now to glory in the legal

abolition of this most inhuman, and iniquitous traffic

!

and how devoutly is it to be wished, that those Euro-
pean nations, who still continue it, may be induced to

follow so noble an example !

Until that happy event, what hope is there that any

attempt, for the improvement of the moral state of this

long oppressed people, will be productive of the desired

effect! For it is universally acknowledged, that this

commerce, which has hitherto been carried on by the

Portuguese, to so great an extent in this ill-fated coun-

try, has been the unhappy means of eradicating from the

hearts of the natives, every principle of humanity, and
all the social and benevolent affections. Husbands readily

sell their wives, and parents their children; friends and

neighbours are tempted to betray each other, for the

trifling reward of a little wine or brandy, or for a mere
bauble ; nay, a sova or lord will sell his whole family

and subjects, as a punishment for some slight offence,

or to repay himself for a small arrear of debt ; and as

this mercenary disposition makes the Angolans ex-

tremely quarrelsome and vindictive, it is not uncommon
to see them accusing one another falsely of some crime
before the sova, merely to gratify their spite or revenge

;

while their unjust judge knows but too well how to turn

this quarrelsome spirit to his own advantage, by finding

some pretext for condemning both the accuser and the

accused to the same punishment. It is much to be
lamented, that these evils are not a little increased in

those provinces where the jurisdiction of the Portuguese
is established. Not only do their avaricous governors

exact, with the utmost rapacity, the heaviest tribute
from the poor natives, but even make their inability to
pay it a pretence for condemning the richest families
to slavery ; though the profit aiising from the sale of
their lands and property, in many instances, far sur-
passes the amount of the original debt. A people, tlius

oppressed and degraded, can have no security for life or
pioperty ; and it would be vain to expect from them a
display of the parental and filial affections, or the exer-
cise of the social virtues ; for in all ages, and in all cli-

mates, slavery has been as fatal to virtue, as liberty is

frientily to it. The day, says Homer, that makes a man
a slave, takes away half his virtue.

Before the entry of the Portuguese into tliis country,

the kings of Angola obliged all the lords in tneir do-

minions to maintain a certain number of troops tor the

service of the kingdom. These were a kind of national

militia, in which every man capable of bearing arms was
obliged to enrol himself. They seldom appeared belore

their commanders, but when summoned to undertake
some expedition ; and then they possessed nothing that

could be uenoiuiniited formidable, but tiieir great num-
ber. Neither are the native troops, which are maintain-
ed by the Portuguese, in any respect preferable : For
although these kings could formerly, and the Portuguese
could since, raise an army of some hundred thousands,
yet that immense multitude, resembling more a contus-

ed rabble tlian a disciplined army, might at any time be
broken, and dispersed, by a few regular troops ; of which
we have two reniarkable proofs, one in the year 1584,
when 120,000 were put to fligiit by 500 Portuguese, as-

sisted by about twice that number trom the khig of
Congo ; and another in the subsequent year, when 10,009

of them were defeated by 200 Portuguese troops. Be-
fore an engagement, it becomes necessary tor these im-
mense bodies to divide into several detachments, ac-

cording as their leader, who takes his station in the cen-

tre of the army, thinks proper to direct. Their wea-
pons are the bow and arrow, the sword, target, and
dagger ; and their warlike instruments are drums, trum-
pets, hautboys, and other European instruments intro-

duced among them by the Portuguese. Like other

savages, they engage with horrid shout and great fury ;

but an unexpected check is sufficient to strike a panic

into a whole army, and throw thern into confusion ; and
then it is neither possible to rally them, nor silence the

hideous yells of their flying hosts. In some of the pro-

vinces they use the following stratagem in war. They
drive great herds of cattle towards that quarter from
which the enemy is expected, while they lie concealed

under the long grass, or among the heath and copses.

This seldom fails to entice the enemy to plunder; and
while he is thus thrown oft' his guartl, they break forth

from their concealment armed with clubs, and force their

enemies to surrender ; and, having made them prisoners,

they sell them for slaves to the Europeans.

There is a disease peculiar to this climate which be-

gins with a violent headach, and vertigo, and is frequent-

ly followed by convulsions, which quickly reduce the

patient to a mere skeleton. Their remedy is a plant

not unlike to our hyssop, of which they drink an infusion

and also extract an oil from it, with which they anoint

the parts convulsed. The Europeans who live there,

pulverize the plant, and mix it in their broths and soups,

as a preventative of that fatal disease. In some of the

provinces, the natives are also subject to a dreadful

swsllinp;, which, beginning at the mouth, and spreading:
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itself over the neck, occasions excruciating pains, and

frequently ends in suffocation. Here there is also an in-

sect, not unlike to our horse-flics, whose sting is so very

poisonous, that if a quantity ol blood be not speedily

drawn, the unhappy sufferer is almost instantly thrown

into a burning fever, attended with excruciating pains

which produce complete delirium, and often convulsive

death. All these diseases become very dangerous, and

for the most part fatal, from the total want of skilful

physicians ; for these poor people depend entirely upon
the aid of their conjurers, who often make applications

which stimulate the disease, and increase the pain, in

order to extort a greater reward for the promised cure.

It is remarkable, that even they who profess Christianity,

are so completely under the influence of these impostors,

that it is with the greatest difficulty that the missionaries,

who are generally skilled in physic and surgery, and are

always provided with a stock of medicines, can prevail

upon them to put themselves under their care; although
tliey never demand any fee, either for their medicines
or attendance. Nay, when any of them, alter an unsuc-
cessful trial of the pretended skill of these conjurers, at

last consent to put themselves under the cai-e of a mis-
sionary, they are so unwilling to submit to any prescrib-

ed regimen, that, by their perverse opposition, they
counteract the efficacy of his skill and medicines.

That part of Angola which lies betwixt the rivers

Danda and Coanza, we have already said, was original-

ly subject to the kings of Congo, and governed by a
deputy.

One of these deputies, or governors, named Ngola,
or, according to the Portuguese, Angola, having become
powerful by the reduction of the neighbouring states,

entered into an alliance with the Portuguese, and with
their assistance made himself independent of his sove-

reign, and assumed the title of Ineve, or Great. Enga-
ged in a destructive war with the barbarous Giagas, the

king of Congo, so far from being able to oppose the am-
bition of this rebellious chief, was under the necessity

of begging Ngola's assistance, not as a subject, but as

a friend and ally. And upon that footing they continued
ever after to live; their friendship being cemented by
an exchange of presents, by mutual assistance against
their enemies, and by an established commerce among
their suljjects.

Ngola lived to a great age, respected by his subjects,

and in close friendsliip and alliance with the king of Con-
go and the Portuguese. According to the custom of
the country, he had several wives; of these, one who
was more beloved by him than the rest, having born three
daughters, he resolved to secure to the eldest the suc-

cession to the crown. Being now very old and infirm,

he deemed it necessary to communicate that resolution

to his viceroy, who highly applauded his sovereign's
scheme, while he concealed the base design of placing
the crown upon his own head. Accordinglv, he one day
caused it to be rumoured, that some of the neighbouring
nations had, in a hostile manner, entered the kingdom,
and were carrying all before them by fire and sword.
Availing himself of the general confusion which that

false alarm had occasioned, he found means to secure
the three princesses in the palace, and then carried the
alarming tidings to his aged sovereign, whom he urged
tosave himself from the fury of the enemy by an imme-
diate flight. Disabled by the infirmities of age, and re-
posing implicit confidence in his favourite niinister,

Ngola, in an unguarded hour, committed himself to his

protection ; and he, taking his sovereign on his back,
fled with him to an adjoining wood, where he treacher-
ously plunged i. dagger into his heart. The chief men
in the kingdom ilew to arms, but found that the traitor

was supported by a party too strong to be attacked, and
therefore deemed it prudent to submit to his autliority.

A few years afterwards he was carried off by a sudden
death, and Znnda Riangola, eldest daughter of the late

king, ascended the throne, amidst the universal joy of
the people.

During the first years of her reign, she swayed the
sceptre with great prudence, and gained tlie entire con-
fidence and esteem of her subjects. But, towards the
latter end of her reign, she viewed, with a jealous eye,
her sister's children, who, she feared, might supplant
her in the affections of her people, and deprive her of
the crown. That she might get them removed, she
ordered that they should be brought to court, and edu-
cated under her own eye, as her children, and heirs to

her crown. Having, by this artifice, got her sister's

eldest son into her power, she caused him and his at-

tendants to bo murdered ; one only escaping, to carry
the mournful tidings to the parents. The grief excited
by the recital of that inhuman action, did not vent itself

in fruitless lamentations, but drove them to adopt the
most speedy and effectual measures of revenge. Putting
themselves at the head of such troops as they could col-

lect, they sallied forth in search of the queen ; they
found her surrounded by a numerous army, who, upon
their appearance, as if sensible that she was unworthy of
support, instantly deserted her. The enraged mother
was the first to rush upon her unnatural sister, and put
her to death with her own hands. Tlie deed was highly
applauded by the Angolans, w ho, as a reward for her
valour, placed the crown upon her head. For various
reasons, she thought proper to assign the kingdom to

her second surviving son, Angola Chilvagni.

This prince became a great warrior, enlarged the An-
golic dominions, died much regretted, and was succeed-
ed by his son, Dambi Angola.

Unlike his father, he is described as a monster of
cruelty, and, happily for his subjects, his reign was of

short duration. Nevertheless he was buried with great
magnificence; and, according to the barbarous custom
of the country, a mount was erected over his grave, fill-

ed with the bones of human victims who had been sacri-

ficed to his manes.
He was succeeded by Ngola Chilvagni, a warlike and

cruel prince, who carried his victorious arms within a
few leagues of Loando San Puulo, where, as if tired of

conquest, he caused a tree to be planted as a boundary
to his ravages ; and near to it, on the banks ofthe Coanza,
the Portuguese afterwards erected a fortress. Intox-

icati'd with success, he fancied himself a god, and claim-

ed divine honours; but death soon proved him not ex-
empt from the i^reat law of mortality, and he died with-

out a child to perpetuate his memory.
Ngingha Angola was elected his successor, a prince

of so cruel a disposition, that all his subjects wished for

his death, which, happily for them, soon arrived : never-
theless, he was buried with the usual pomp, and with
the usual number of human sacrifices.

His son and successor, Bandi Angola, discovered a
disposition even more cruel than his father's, which ex-
cited a general insurrection among his subjects, who
called in the neighbouring Giagas to their assistance.

Terrified at the approach of these cannibals, he applied
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for assistance to the king of Congo, who, no less alarm-

ed at the prospect of a visit from them, considered their

expulsion as a common cause. He therefore ordered

500 Portuguese troops, then residing at his court, to-

gether with about double that number of his own, to

march to the assistance of the king of Angola. This

army attacked, and defeated, with dreadful slaughter,

no fewer than 120,000 of the enemy. Such is the su-

periority of military discipline and armour, though op-

posed by superior numbers, destitute of these advan-

tages ! This signal deliverance made so deep an im-

pression on the king, that he immediately took the

Portuguese troops into his service, and even admitted

them to his counsels. The Portuguese general became
his chief favourite and confidant: but an event soon oc-

curred, which converted the monarch's gratitude into

the opposite passions of jealousy and fear. Having dis-

covered that his daughter cherished a tender passion

for this deliverer of her country, not less on account of

the gracefulness of his person, than the valour of his

arms, the jealous king, forgetful of the obligations re-

cently conferred upon him, hastily adopted the resolu-

tion of extirpating, not only his brave deliverers, but

-ftlso the whole of the Portuguese resident in his king-

dom, as the only means of preventing himself from
being dethroned, and his people from being subjected

to a foreign yoke.

Of that desperate resolution the princess lost no time

in advising her favourite, who deemed it necessary to

make a speedy retreat with his troops to the kingdom of

Congo. He found no difficulty in persuading that mon-
arch of the perfidy of his neighbouring sovereign ; and
he immediately returned to his own country, under the

ostensible pretence of procuring troops to assist the

king of Congo in a war which he waged with a neigh-

bouring state, but for the real purpose of taking ven-

geance on the perfidious king of Angola. Having laid

the whole case before the coiu't of Lisbon, and having
strongly urged the great benefit that would result to the

Portuguese government, from the reduction of the ex-

tensive territory of Angola, a great armament was
speedily fitted out, and provided with every thing neces-

sary both for carrying on an extensive war, and for

erecting fortresses ; and he was appointed to the com-
mand of the expedition. To secure the friendship of

the king of Congo, he was also supplied with rich pre-

sents to that monarch and his ministers. At the head
of this squadron he sailed up the Coanza without opposi-

tion, nearly as far as the city Massingano, where his

troops landed, and built a strong fortress on very advan-
tageous ground. As soon as the king of Angola was
apprized of their hostile intentions, he attacked them
with a strong body of troops, who, as might be supposed,

were dispersed with great slaughter, and many made
prisoners, and condemned to the usual punishment of

slavery. Following up this important victory, the Por-

tuguese general carried fire and sword through the

whole country; and neglected not to make himself mas-
ter of every place, the possession of which could in any
measure contribute to his plan of subjugating the king-
dom. In the meantime this victory served to inflame

the hatred of the Angolans against their long detested
sovereign, who, instead of attempting to conciliate their

affections, seemed, by his unbounded rapacity and extor-

tion, to wish to revenge, upon his own subjects, the de-
feat which he had sustained. Resolved to rid them-
selves of the tyrant, they drew him from his security,

by pretending to appear in arms for his defence ; but 53
soon as he went out to meet them, in order to put him-
self at their head, they contrived to separate him from
his guards, surrounded him, and cut him to peices. He
left several children, of whom one, named Ngola Bandi,
was by a party in the kingdom, raised to the throne ;

although, his mother having been a slave, he should on
that account, by the laws of the kingdom, have been ex-

cluded from the succession.

No sooner was he seated on the throne, than he gra-

tified his resentment, by putting to death all the military-

officers and chief men in the kingdom, who had oppo-
sed his election, not sparing even his own relations.

Among the rest, he murdered the son of his sister

Zingha Bandi, who vowed vengeance against him for

that atrocious deed. He next directed his hatred against

his more formidable enemies, the Portuguese. Repo-
sing great confidence in the number of his troops, he

rashly resolved to engage his enemies in the field,

where they gained a complete victory over his wretched

army, and compelled him to save himself by flight to a

neighbouring desert. A new viceroy having soon af-

terwards arrived from Portugal, Ngola Bandi, with the

most perfidious intentions, endeavoured to conciliate his

favour, for the purpose of obtaining a peace. With the

same view he applied to his enraged sister Zingha,

whose resentment, for the murder of her son, he endea-

voured to pacify, and besought her to go on an embas-
sy to the viceroy, and conclude a peace with him upon
any terms. Concealing the spirit of revenge which she

still harboured against her brother, she acceded to his

proposal, and set out at the head of a splendid embassy.

By the viceroy, Don John, she was received with the

honours due to her high rank, and provided with suit-

able accommodation ; but, at the first audience, she was
surprised to find him seated upon a superb chair of state,

while for her, there was only a piece of tapestry, spread

on the floor, with a velvet cushion, embroidered with

gold. With great presence of mind, she concealed her

displeasure; and, beckoning to one of her attendants,

she commanded her to lie down on the carpet upon her

elbows and knees, while she used her back as a chair,

during the whole time of the audience. Here she pled

her brother's cause with an eloquence so persuasive,

and conducted herself with a deportment so dignified,

that she gained the admiration of the whole assembly.

When it was proposed that her brother should acknow-

ledge himself a vassal of the king of Portugal, and pay

hini an annual tribute, she replied, with a dignified

firmness, that such a condition might be fit for a con-

quered, but not for an independent monarch, who treat-

ed with them on equal terms, and only desired their

friendship and alliance. This answer procured the ra-

tification of a treaty entirely to her wishes. At the con-

clusion of the audience, the viceroy remarked to her,

when conducting her out of the hall, that the lady whom
she had substituted in the place of a chair, still remain-

ed inthe same posture. She replied, that it was beneath

the dignity of the ambassadress of a great monarch to

sit twice upon the same chair, and that she had no far-

ther use for her services.

This princess was so much pleased with the polite

and respectful attention paid to her at the Portuguese

court, and so much delighted with the dress, arms, and

discipline of the troops, that she was induced to remain

there longer than she intended; during which time she

condescended to be instructed in the Christian religion?
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and to be baptized; which took place in the year 1622,

being the fortieth year of lier age. Having returned

to lier brother, loaded with presents from the viceroy,

he expressed his deep sense ot liis obligations for her
services, and ratified the treaty, which he said met
with his entire approbation. He even requested the

viceroy to send some proper persons to instruct him in

the Christian rchgion, which was rcaiUly complied with ;

but, when his instructors afterwards desired that lie

shoukl be baptized, he dismissed them hauglitily, in op-

position to his sister's advice. He, however, consented

that his two other sisters shoukl be instructed in Chris-

tianity, which was accordingly done, and they were pub-
licly baptized in the year 1625.

Regardless of true policy, as well as of good faith,

tliis prince soon broke the treaty which he had conclu-

iled with the Portuguese, and renewed the war, in which
he lost all his troops, and was forced to swim for his

life to an island in the Coanza. There he died not long

after, as was believed, in consequence of poison admi-
nistered to him by order of his sister Zingha.

This princess succeeded to the throne, and was no
sooner seated on it, than she found means to get her

nephew into her power, of whom, as being the lawful

heir to the crown, she had much reason to be jealous

:

and the first act of her reign was to rid herself of her
fears, by putting him to death with her own hand.

She next entered into a formidable league with the

Dutch, who had formed a settlement upon the coast,

together with the king of Congo, the Giagas, and other

powers, against the Portuguese, who had now become
so numerous and powerful as to be objects of envy and
of dread, not only to her subjects, but also to the neigh-

bouring states. Tnus powerfully supported, she, in the

year 1641, surprised and attacked the Portuguese, and
gained some advantages ; while her allies, the Dutch,
seized that favourable opportunity of reducing some of

their provinces, and of making themselves masters of

San Paulo de Loanda, the capital of their kingdom.
That city was, however, recovered about seven years

after, by the Portuguese, who had been reinforced by
the arrival of a large body of troops from Portugal ; and
the recovery of their lost provinces soon followed the
surrender of the capital.

After expelling from the country their more formida-
ble enemies the Dutch, the Portuguese found little dif-

ficulty in subduing queen Zingha. The Congocse, and
her other allies, having been defeated in several bloody
engagements, she found herself reduced, by a series of

misfortunes, to the last extremity ; and was even con-

strained to abandon her dominions, and to flee for safety

into some of the eastern deserts, where the Portuguese
thought it unnecessary to pursue her. After allowing

her to meditate for some time on her desperate situa-

tion, they made to her proposals of peace, offering to

re-establish her on her throne, provided she would ac-

knowledge herself a vassal, and pay tribute to the king
of Portugal. That proposal she rejected with the same
disdain as the former one, made to her when ambassa-
dress for her brother, declaring, that whatever her
timid subjects might consent to, it should never be said

ef her, that she had so meanly submitted to a foreign

yoke. To mortify her haughty spirit, and to prevent
her subjects from electing another king from among
themselves, they selected a young man, who was related

to her family, and on his head they placed the crown.
But first they obliged him to profess himself a Chrisr

tian, and to be baptized by the name of John, which waM
the name of the then reigning king of Portugal. But
he soon died of grief, hi consequence of the harsh treat-

ment he received from his new masters. Another was
appointed to succeed him, who was more submissive,
and enjoyed a long, and, in some respects, a happy-
reign, till it terminated by his death, in 1660.
The exasperated Zingha, having now seen herself

stripped of eleven of her richest provinces; deprived
almost entirely of her authority over the remaining six;
and shut up ui her Metamban dominions, conceived the
most implacable hatred against the Portuguese and
their religion. To ingratiate herself with the Giagas,
on whose assistance alone she could now have any de-
pendence for the recovery of her lost dimiinions, she
renounced Christianity, and eagerly embraced all the
idolatrous superstitions and inhuman customs of that
barbarous nation. Aided by these barbarians, whose
dispositions, naturally ferocious, were by her excited to

every species of cruelty against her enemies, she car-
ried on a most bloody and destructive war, durhig the
long period of twenty-eight years. Harassed by their

continual incursions and bloody ravages, the Portuguese
enjoyed no security in any of their provinces; and now
found, that they had an enemy to contend with, whom
they could neither subdue by force, nor soften by favour
Their propositions of peace, often made to her, she as.-

often rejected with disdain, and declared, that slic would
never conclude any treaty with them, but upon the ex-
press condition that all her Angolic provinces should
be restored. Their refusal was always followed by a
dreadful irruption, and the most sanguinary ravages of
these blood-thirsty barbarians; so that her very name
carried such terror with it, that old and young fled from
their habitations at her approach.

Desirous, if possible, to obtain a peace, the Portu-
guese again sent ambassadors to her with pacific pro-

positions. To them she gave a polite reception, but
rejected their proposals with her wonted imperious
tone, telling them, that it was not consistent with her
dignity to lay down her arms, until she had brought the

war to an honourable conclusion; that she indeed knew
the strength and valour of the Portuguese, and would
esteem it an honour to be admitted into friendship and
alliance with their prince; but that, in the first place,

her dominions, which she had inherited from her an-

cestors, and of which she had been unjustly deprived,

must either be ceded to her as an act of justice, or re-

covered by the force of arms. That declaration was
immediately followed, on her part, by a renewal of hos-

tilities, with redoubled vigour; and the war was prose-

cuted with various success. In one assault upon the

fortress of Massingano, she was repulsed with great

slaughter, her two sisters were made prisoners, and she

herself escaped with great difficulty. Undismayed at

these reverses of fortune, she took ample revenge, by-

leading her troops into some of the best cultivated pro-

vinces of the Portuguese, where she cairicd all before

her by fire and sword.

Reflecting, however, upon the various events of this

long war, she was grieved to find that the loss was
greatly upon her side, which gave rise to a more im-

portant enquiry in her mind, whether there was not

reason to fear that these losses were the eflects of the

divine displeasure, on account of the blood which she

had wantonly shed, and the horrid cruelties of which
she had been guilty, in order to secure the aid of the
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barbarous Giagas ? The first symptoms of hei' remorse

appeared in the abatement ol' her cruelties to the Chris-

tians, whom the ilite ot war threw hiio her hands, and

particularly in the liumanity and respect with which she

now treated the priests and monks; but, without the

least abatement oi' her former hatred to the Portuguese,

against whom she declared her determined resolution

to persevere in the war, until she should recover her

lost dominions. Hearing of this favourable change in

her dispositions towaras the Christians, the viceroy

sent some Capuchins, in hopes that they might be able

to prevail upon her to conclude a peace. But although

she appeared sensible of the impropriety of her conduct

in apostatizing from Christianity, she charged the guilt

of her apostacy, and of all her subsequent cruelties,

upon the Portuguese, who, she said, had forced her to

those measures, by unjustly stripping her of her do-

minions, which, if tney would restore, she promised,

not only to return to the profession of Christianity, but

also to give it all the support and encouragement in

her power. The liious fatners, finding her inexorable,

returned without effecting thuir purpose, after refusing

some presents which she offered in testimony of her

respect tor their order.

In the meantime, the viceroy, having secured the

friendship of the king of Congo by a strict treaty, sent

another embassy, with magnificent presents, to Zingha,

together with two letters to her, one from his master,

the king of Portugal, the other from himself; granting,

at the same time, full powers to the ambassador to con-

clude a permanent alliance with her, provided she would

renounce the sect of the Giagas, and return to the bo-

som of the church. But her answer was in substance

the same as formerly, namely, that she had no objection

to comply with his proposals, if his Portuguese majesty

would first restore her hereditary dominions. This the

Portuguese governor had from the first determined ne-

ver to comply with, and it was evident, that he had all

along made religion only a pretext for obtaining a peace

upon his own terms. In the meantime, he continued the

negociation for two years, urging by letters, and by the

mediation of the holy fathers of the church, every reli-

gious motive to persuade her to abandon the idolatry of

the Giagas, and return to the profession of Christianity.

In that event, he expected that her barbarian troops

would forsake her, and that she herself must either be

induced, or compelled, to court the friendship of the

Portuguese, which he was determined not to grant, but

upon the express condition of her ceding the whole of

her Angolic dominions.

These zealous fathers of the church, at the head of

whom was father Antony, who had become a great fa-

vourite with the queen, availed themselves of the re-

morse which she had of late discovered, and obtained,

by artifice, what could not be gained from her by force

of arms. In short, by a hypocritical pretence of serving

the cause of their divine Master, and of securing the

salvation of Zingha, which, they told her, was impossi-

ble, while she continued without the pale of the Romish
church, they at last obtained a promise from her, to re-

nounce her idolatry and return to Christianity, after she

had reigned queen of the Giagas, and chief of that bar-

barous sect, almost 30 years ; and that important resolu-

tion she intimated to her army in a speech, drawn up
with her usual art and ability, in the year 1655. Al-
though she was by no means certain of the success of

this address, and was extremely anxious as to the con-

sequences, her fears were soon dispelled by the loud
acclamations of her army, wnich she regarded js a.

happy omen of their speedy conversion. Sne insiaiitly

communicated these joyful tidings to the viceroy, who,
fiom her former artful behaviour, had good reason to

suspect her sincerity ; but, concealing his suspicions, he
assured her, that, if she continued stoulast in the faith,

she might rely upon the inviolaolc friendsnip ot the king
of Portugal. But, as the quiet possession of her domi-
nions was the grand object of the Portuguese govern-
ment, he continued to avail himself of tlie powcrlul in-

fluence of hllier Antony, to persuade her to renounce a
temporal kinguom for the sake of an eternal one. By
his pious argu.uents, we are told, but probably still

more, ti'om the apparent impossibility of recovering her
lost territory, siie was prevailed upon to sign a truce

with the Portuguese, as the preliminary of a peace.
She then became apparently reconciled to tnem, and
professed great zeal for the interest of the church, which
conversion, tlie holy father took all possible pains to en-

courage and confirm. In testimony of the sincerity of

her faith, she caused a church to be built in her capital,

which she dedicated to the blessed virgin. This cere-

mony being performed with the most pompous solemni-

ty, great multitudes, in imitation of the queen's exam-
ple, went to it to be instructed and baptized. She then
published several edicts in favour of the new converts,

and against the idolatrous rites of the Giagas ; and, in

order to discourage polygamy, which universally pre-
vailed, and to encourage her subjects to matrimony,
she entered into the married life, in the 75th year of her
age. She afterwards concluded a peace with the Portu-
guese, the principal articles of which were, that the
river Lucalla should henceforth form the boundary be-

twixt her kingdom of Metamba and theirs of Angola,
and that she should not be bound to pay any tribute.

This treaty was ratified by her and the viceroy, in April

1657, and, in the same year, obtained the sanction of the

king of Portugal.

Nothing was now wanting, but afresh supply of mis-
sionaries, to obtain which, Zingha sent an embassy to

Rome, to do homage to his holiness, and inform him of

her great desire to establish the Christian religion in all

parts of her dominions. When she received the pope's

answer, in 1662, she resolved that it should be read in

her new church, after divine service, in the presence of

herself and her whole court. She repaired to church

in great state, carrying the pope's letter, in a golden
purse, suspended from her neck. Mass being ended,

father Antony, at the queen's desire, read the letter at

the altar, in the Portuguese language, and the secretary

gave an interpretation of it to the people in their native

tongue. The queen, out of respect to his holiness, stood

while his letter was read, and then went to the altar,

where, on her knees, she received it from the father,

and havuig kissed it, and sworn again over the gospel,

to continue obedient to the holy see, she replaced the

letter in the golden purse, and returned to the palace,

amidst the shouts of thousands of her subjects. The
ceremony concluded with a magnificent entertainment

to the Portuguese and her court; on which occasion, in

compliment to her guests, she condescended to eat, and
to be served after the European manner, being seated

on a superb chair, at a table covered with the finest linen,

and ornamented with the richest silver-plate.

This was the last memorable act of her reign; for, in

the subsequent year, a violent inflammation in her throat.
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vvhich fell upon her lungs, put a period to her vigorous

and active lite, on the 17ih of December, 1663, in. the

S2d year of her age.

She was succeeded in her Melambic crown by her

sister Barbara, whose zeal lor the propagation of the

gospel was not inferior to Zingha's, but she was desti-

tute of her martial and intrepid spirit. Raised to the

throne in the decline of life, and when almost blind, she

was incapable of giving the necessary attention, either

totlie interests of religion, or of the state; and she was
married to a husband, who, though indebted to her for

hia advancement, treated her with contempt and cruel-

ty. This man, who was the son ol a slave, had been
honoured with the friendship of the late queen Zingha,
from whom he received his name Mona Zingha ; and
who, after her advancement to the throne, promoted him
to the high rank of chief general. Relying on the ascen-

dancy he had gained over his sovereign, he had the con-

fidence to demand her sister in marriage, to vvhich she,

dreading the consequences of a refusal, was induced to

give her consent ; but so barbarous was his conduct as a
husband, that the exasperated queen Zingha was re-

strained only by the intercession of father Antony, from
causing him to be put to death. Devoted to all the ido-

latrous rites of the Giagas, he requited that act of cle-

mency in the father, by forming the horrid resolution,

after Barbara was seated on the throne, of murdei'ing all

the Capuchins and Europeans in the kingdom, and even
the queen herself, rather than suffer her to continue

longer under the influence of these Romish priests. His
designs, however, were discovered, and completely
frustrated, by the activity and address of father Antony

;

and when he wished to retire to a neighbouring pro-

vince, upon the pretence of recovering his health, he
received an order from the council, prohibiting him
from leaving the kingdom of Metamba.

It was not long, however, before the queen appointed
him to the command of an army, which was sent to sup-
press a revolt on the frontiers. Having returned victo-

rious, he had the audacity to propose to his troops the

revival of the Giagan rites, l)y the sacrifice of all his

prisoners to the manes of their late queen Zingha. The
queen and council having caused inquiry to be made
into the truth of that report, he dispatched a messenger
to inform them, that his reason for bringing so many-
prisoners witli him was, that the nation might be able

to pay their debt to the Portuguese, to whom they still

owed a great number of slaves : and he accompanied
his solemn denial of the accusation with rich presents to

the council, and particularly with a quantity of Euro-
pean wine ; and these had the desired effect of prevent-

ing any further investigation of the matter. He did not

neglect to send some of this wine to father Antony,
whom he knew to be his chief enemy at court; and, the

better to disguise his treachery, he informed him, that

the small quantity sent was intended for the sacred pur-
pose of mass, and that, were it acceptable, a larger supply
should soon follow. The unsuspicious father, having
tasted the present, was instantly seized with all those
violent pains which are the effects of poison. By the
help of strong antidotes, which were immediately admi-
nistered, he recovered, but was left so weak as to be
unable lontjer to discharjre the duties of Kis office, and
reluctantly left his Christian mission, and retired to

Loanda.
The queen having been seized with a dangerous ill-

ness, Mona Zingha believed that his succession to the
Vol. II. Part I.

crown was not a distant event, and therefore permitted
the Romish priest to attend her, and even assisted him-
self in the performance of divine service in the church.
His wishes were soon realised by the death of his prin-
cess in the following year, 1666, after a short and unhapp)
reign of two years and six months.
Her remains were no sooner deposited beside her

sister's, in the church which she had built, than Mona
Zingha declared his abhorrence of Christianity, and re-

vived the horrid Giagan rites. Five women of the first

rank were by his order buried in the queen's grave, and
upwards of 40 persons of distinction were next sacri-

ficed, for their well-known attachment to the Christian
religion. Others were tortured, in order to find some
pretence for the total extermination of the missionaries,,
and all their adherents.

He wrote to the viceroy at Loanda, that he had ab-
jured the Christian religion, which, he said, he had for-

merly embraced merely out of respect to the religion of
his queen, and that he now returned to the ancient sect

• of the Giagas: That there might remain no doubt of
his sincerity in that declaration, he followed it with the
sacrifice of a great number of victims in honour of their
bloody and idolatrous rites, with the destruction of all

Christian churches and chapels, and with a persecution
of the Christians in all parts of his kingdom. By these
violent measures he would have effectually extirpated
the Christian religion from his dominions, had not Don
John, the princess Barbara's first husband, from whom
she had been divorced on account of his having another
wife, and who had the advantage of being a professed
Christian, and the only lawful heir of the crown, risen
in arms against him. With such bravery did he attack
the tyrant, that he forced him to take refuge in an island
in the Coanza, and then caused himself to be proclaimed
king.

From that island, however; Mona Zingha effected his
escape, collected his scattered Giagas, and once more
appeared in the field of battle. There Don John was
defeated and killed; and Mona Zingha having recover-
ed his dominioiis, renewed his bloody massacres with
increased fury ; but Don Francisco, the son of Don John,
having collected some forces, put an end to the reign
and the life of this bloody tyrant in the very fi»6t battle.

Don Francisco was raised to the throne by the unani-
mous voice of the nation; but whether he maintained
the peace which queen Zingha had concluded with the
Portuguese, or whether he afterwards revived his claim
to the kingdom of Angola, we are not informed ; the
history which we have of that country from the Portu-
guese writers terminating here. It is, however, certain,
that the Portuguese retained their conquests; and, as
before related, are still in possession of the richest pro-
vinces of that kingdom. See Dapper's Descrifition de
rjfrique, p. 360. Lopez's History of the Kingdom of
Congo. Osborne's Collection of Travels, vol. ii. p. 537,
and Modern Universal Hist. vol. xliii. (a. f.)

ANGORA, Ankora, Ankaria, Angura, Enguri,
the modern names of the ancient celebrated city of An-
cyra, the former capital of Galatia. It is situated in

Natolia, a province of .\siatic Turkey, and still exhibits
numerous traces of its ancient splendor. The castle of
Angora, which resemb'es a town, and is inhabited by
Turks and Christians, has three enclosures, and its

walls are composed of Iirge blocks of white marble and
a stone like porphyry. The w.ills of the citv are low
and ill built, with very mean battlements; they consist
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chiefly of old stones, kept together by mud, through

which architraves, capitals, and broken columns, the

fragments of their former glory, occasionally shine.

The modern town, which is built nearly on the site of

Ancyra, is governed by a pacha or cadi, and is one of

the best in Natolia. The situation of Angora is eleva-

ted, its climate dry and salubrious, and the soil consists

chiefly of a fine red marl. Angora is celebrated for a

particular breed of goats, from whose fine hair the An-

gora stuffs are manufactured. These goats exist only

in a space about 30 miles round Angora, and always de-

generate when carried to another place. This differ-

ence in its fineness is very perceptible in the goats on

the other side of a small river between Angora and

Smyrna. Their hair, which is about 8 or 9 inches long,

is formed naturally into tresses, and is as fine as silk.

Some of it is of such a superior kind, that it is a capital

crime to export it, as it is preserved to make camblets

for the seraglio of the grand signior. The common
kind is employed in the fabrication of the camblets in

the Levant, and in the best manufactories of the same

stuff's in Europe. No less than five or six hundred

camel-loads of this precious article were exported an-

nually by the English, French, and Dutch, who have

resident agents in the town. It is transported in cara-

vans to Smyrna, which is the emporium of Angora.

Several houses in Constantinople have established fac-

tors at Angora, and carry on a very lucrative and ex-

tensive trade in this article. Angora is celebrated for

its orchards; and the excellent pears, which are sold

at Constantinople, come from this place. Poppies are

cultivated in abundance for the manufacture of opium;

and the annual sale of wax, amounts to 2000 piastres.

The population of Angora is about 101,000. Of these

90,000 are Turks, 1000 Janizaries, and about 10,000

Christians; of whom 500 are Greeks, and the rest Ar-

menians, who chiefly carry.on the commerce of Angora.

An account of the famous battle of Angora, fought in

1402, between Tamerlane and Bajazet, will be found in

Gibbon's Hist. chap. Ixv. vol. xii. p. 22. E. Long. 33°

18'. N. Lat. 40° 5'. See Tournefort's Voyage en Le-

x<ant, vol. ii. Remargues snr plusieurs Branches de Com-

merce et JVavigation ; Peuchet's Diet., vol. ii. p. 67

—

532. (o)

ANGOULEME, Inoulisma, a city of France, for-

merly the capital of Angoumois, but now the capital of

the department of Charente. It is situated on the sum-

mit of a mountain, surrounded with rocks, upon the left

bank of the river Charente, by which the various arti-

cles of its commerce are exported. The principal arti-

cles of trade at Angouleme are papers, wines, brandy,

and salt. In 1765, the population was 12,174; at pre-

sent it is 16,128. E. Long. 8° 45'. N. Lat. 45° 39' 3".

See Necker's Mministration des Finances de France,

torn. i. and Peuchet's Diet. vol. ii. p. 533. (tt)

ANGOUMOIS, an ancient province of France, form-

ing at present the greater part of the department of

Charente. It is bounded on the north by Poitou, on the

east by Limosin and Marche, on the south by Perigord,

and on the west by Saintonge. The princiixil riches of

Angoumois arise from the sale of its wines and brandy.

The nature of the soil is particularly favourable to the

cultivation of the vine ; and its situation is extremely

convenient for the exportation of these articles. No
fewer than 35,000 barrels of wine, each containing 240

Paris pints, are annually exported ; and in die neigh-

bourhood of Cognac, 40,000 barrels of brandy are manu-

factured every year. In good seasons, this quantity is

sometimes doubled. The other productions of the

country, which are articles of commerce, are corn, saf-

fron, juniper, lintseed, wood, cattle, tallow, and candles.

Angoumois abounds in iron mines, of which those of

Rancogne and Plancheminier are the best known. The
iron is wrought nito common bombs and balls at the

forges of Ruelle, and those in Perigord. A mine of an-

timony was discovered at Menot, near Monlbron ; and

in this mine silver was also found ; but these metals

exist in too small quantities to repay the labours of the

miner. See Charente. (o)

ANGOY, or Gov, an independent kingdom of Africa,

situated on the west coast, between the rivers Cabinda

and Zaire. It is bounded on the east and north by Ca-
congo, and on the south by the kingdom of Congo. The
country of Angoy was formerly triliutary to the king of

Cacongo. This king was dependent on the king of Lo-

ango, who was under the power of the king of Congo

;

but a general revolt having taken place among these

vassal monarchs, the mani, or prince of Angoy, incited

by his father-in-law, a Portuguese merchant, succeeded

in throwing off the yoke of dependence. In the year

1 631, the count of Sonho, a province south of the Zaire,

entered Angoy with an army, vanquished the king, and

placed his own son upon the throne. This son, inhe-

riting the valour of his father, afterwards assisted him
in gaining sevei-al victories over the king of Cacongo,

and in pillaging the capital of his enemy. Since that

time the counts of Sonho and tlie kings of Goy aad

Loango, have lived in amity with each other. The king

of Congo arrogates the sovereignty over Cacongo and

Goy ; but the princes of these kingdoms are completely

absolute and independent. The kingdom of Angoy is

covered with woods and thickets; and has no town of

consequence but Angoy the capital, which is both popu-

lous and agreeable. The gulf of Cabinda, situated about

5 leagues north of Cape Palmerino, has excellent anchor-

age, and is very convenient for the Portuguese ships, who,

in their way to Loando San Paulo, in Angola, refresh

themselves at the port of Cabinda, where they find a

sufficient supply of provisions and water, and a good

market. The English have established a factory here,

and the Portuguese have a magazine for holding cer-

tain stuffs, fabricated by the inhabitants of Angoy, which

are called fianos sa/nbes, and which they carry to Loan-

go. In exchange for these stuffs, the Portuguese give

them the finest red wood of Majumba, and articles of

European merchandise. The country, which is in some
places flat and marshy, rises gradually into a chain of

hills, about 3 miles from the coast. On tliis declivity

stands a small town belonging to the Portuguese mer-

chant, already mentioned, who always kept piles of

wood for the supply of foreign vessels. A number of

fishermen's cabins are scattered along the coast, on

each side of a small stream, which ialls into the bay^

and furnishes water to the shipping. The indolence of

the inhabitants has left the country in an uncultivated

state. The tame animals are destroyed hy the wild

beasts, which swarm in the woods; so that nothing but

hogs are bred for the sustenance of the inhabitants.

The sea and the rivers are full of fish, which are caught

by drag-nets, made of a root which can be spun like

hemp. Polygamy prevails in Angoy, and the ladies of

the royal extraction have the privilege of selecting a

husband from any class of their subjects, and have the

power of life and death over those who are vinfeithful.
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?'«inales of the lower orders are compelled to resign

their chastity to every stranger whom they receive.

The religion of the Angoyese resembles that of other

savage tribes. On the 1st day of the moon, they sprin-

kle the dust of red wood upon their idols, and offer a

species of worship to the moon. The people are ex-

tremely wicked and insolent to strangers ; and the

smallness of their territory does not prevent them
from disturbing the tranquillity of the neighbouring
tribes, (o)

ANGRA, from Angra, a creek, is the capital of

Tercera, the chief of the Azores islands. It is situated

on a bay, on the south side of the island, between two
mountains. The town is well built, surrounded with

walls, and a dry ditch of great depth, and defended by
a strong castle, celebrated for the imprisonment of king
Alphonso in 1668. Angra is the seat of a bishop, and
has some handsome churches, particularly that of the

Cordeliers, and four monasteries with as many nunne-
ries. The bay on which the town stands is the most
convenient harbour in all the Azores, and is particularly

commodious for refreshing the Brazil and East India

-fleets of the Portuguese. Though ships can ride safely

in the bay during summer, yet the furious storms which
rage in the winter compel the ships to seek for safety

in the open sea. The mariner is warned of these tem-
pests by the thick dark clouds which envelope the Peak,
a lofty mountain, in another of the Azores islands of

that name, and by the fluttering and chirping of birds,

which on these occasions flock round the city. An offi-

cer, called Besembargador, superintends the maritime
aflairs of the Azores, and has under his control pilots

and other officers, for conducting the ships into the har-

bour, and managing the royal magazines of anchors,

sails, cables, and other naval stores. Though Angra is

the only accessible place in the island, and is the entre-

liot of all the Azores, yet the inhabitants are very poor;
silver is extremely scarce, and they carry on no other
commerce, but that of shipping corn, and a little wine
for Lisbon. Population 10,000. W. Long. 27° 12' 15".

N. Lat. 38° 38' 41". See Chatelet's Voyage en Portu-
gal, and Modern Univers. Hist. vol. xii. p. 55. (x)

ANGRIA, the name of the famous pirates, who made
themselves independent princes in Bombay, and infested

the whole coast of Malabar. They fortified the town
and harbour of Geriah, in which they took shelter from
the marine force, that had for a ^^||ole century been
maintained by the English at Bombay,-for the protection

of their commerce. This fort was reduced by the Eng-
lish in 1756, with the assistance of the fleet and army
of the Mahrattas. See SmoUet's History of Englaiid,

Book iii. chap. v. vol. iii. p. 536. (o)

ANGUILLA, or Snake's Island, one of the smaller

Antilles, which takes its name from its form resem-
bling a snake. It is 10 leagues long, and 3 broad, and
is one of the most northern of the Caribbee islands, in

the possession of Great Britain. It was first settled by
the English in 1650, who employed themselves in feed-

ing cattle, and drawing a scanty subsistence from the

soil. The tranquillity of these individual settlers, who
established themselves on the banks of a marsh in the
middle of the island, was disturbed by swarms of French
pirates, and after the revolution by a number of wild
Irish, who treated them with extreme barbarity. The
inhabitants of Barbadoes, and the other Caribbee islands

in the possession of England, removed to Anguilla, and
continued for many years to carry on a lucrative trade,

but without the protection of any regular govei'nment.
The militia of the island, not exceeding 100 men, re-

sisted with great bravery the attempts of 1000 French-
men, in 1745. VV. Long. 63°. N. Lat. 18° 21'. Sec
Raynal's Hist, of Indies, (v)

ANGUINUM OVUM, or Serpent's Egg, a crystal

ball or egg of an oval shape, which being enchased in

gold, was worn by the Druids about their neck, and,
according to Pliny, was the insignia or badge of dis-

tinction of their office. " I have seen," says Pliny,

{Hist. A'at. xxix. c. 3,) " that egg ; it is about the big-
ness of a moderate apple ; its shell is a cartilaginous
incrustation, full of little cavities, such as are on the
legs of the polypus." The account he received of the
formation of this extraordinary egg, was, that it was
produced by the joint saliva of a cluster of snakes, in-

terwoven and twined together; and when it was found,

it was raised up in the air by the hissing of these ser-

pents; and was to be caught in a clean white cloth be-

fore it fell to the ground. The person who caught it

was obliged to mount a swift horse, and to ride away at

full speed, to escape from the serpents, who pursued
him with great rage, until they were stopped by some
river. The method of ascertaining the genuineness of
this egg was no less extraordinary. It was to be en-
chased in gold; and if it was genuine it would swim
against the stream. In the following account of the
serpent's egg, in the part of a Druid, in Mason's Carac-
tacus, the author has followed the above account taken
from Pliny

:

-" But tell me yet.

From the grot of charms and spells.

Where our matron sister dwells,
Brennus, has thy holy hand
Safely brought the Druid wand;
And llie potent .idderstone,

Gender'd 'fore tlie autumnal moon ?

When in undulating twine,

The foaming snakes prolific join :

When they hiss and when they bear
Their wond'rous eggs aloft in air

;

Tlience, before to earth it fall,

Tlie Uruid in liis hallow'd pull

Receives the prize,

And instant Hies,

FoUow'd by the envenom'd brood,
Till he cross the crystal flood.

Among other wonderful virtues which Pliny enume-
rated as a charm and a medicine ascribed to this egg,
it was represented as particularly efficacious, for ren-

derhig those who carried it about with them, superior to

their adversaries in all disputes, and for procuring the
favour and friendship of great men.

Considerable traces of the sarrffe superstitious reve-

rence which the ancient Britons paid to the serpent's

egg, are still discoverable in Cornwall, Wales, and the

Highlands of Scotland. With respect to the implement
itself, it appears to have been nothing more than a bead
of glass. They are of a very rich blue colour, some
plain, others streaked.

The great antiquarian Llhuyd, in his letter to Row-
land, 1701, informs us, that the Cornish retain a variety

of charms, and have still, towards the Land's-end, the

amulets, which, in the Welch language, are called Glain-

JVeider, or the serpents of glass, which they call a Mel-

firev, and have a charm for the snake to make it, when
they have found one asleep, and stuck a hazel wand in

the centre of her spirs. And in a subsequent letter to

P 2
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him, he says, that " the Druid doctrine about the Glam-

jVeidtr, obtains very much through all Scotland, as well

the lowlands as highlands." Camden also tells us, that

" in most parts of Wales, and throughout all Scotland

and Cornwall, it is an opinion of the vulgar, that about

Midsummer eve (though in the time they do not all

agree) the snakes meet in companies, and by joining

heads together and hissing, a kind of bubble is formed,

which the rest, by continual hissing, blow on till it

passes quite through the body, when it immediately

hardens and resembles a glass ring ; which, whoever

finds, shall prosper in all his undertakings. The rings

thus generated, are called Glcinu-nadroeth, or snake-

stones. They are small glass amulets, commonly about

half as wide as our finger-rings, but much thicker, of a

green colour usually, though sometimes blue, and waved

with red and white." Carew, in his Survey of Corn-

wall, page 22, says, that " tiie country people in Corn-

wall have a persuasion, that the snakes, breathing upon

a hazel-wand, produce a stone-ring of a blue colour, in

which there appears the yellow figure of a snake ; and

that cattle being bit and envenomed, and being given

some water to drink, wherein this stone has been in-

fused, will perfectly recover of the poison." Mr Carew
adds, that he had a stone-ring of this kind in his pos-

session, and the person who gave it him, avowed, that

he himself saw a part of the slick sticking in it ;—but

Mr Carew observes, " penes authorem sit Jides."

" Our modern Druidesses," says Mr Pennant, " have

an opinion of the Ovum Anguinum, glain-neider, as the

Welch call it, or the adder-gum, according to the mo-
dern philosophers, similar, though inferior, to that which

the ancients entertained of it ; they merely apply it to

assist in cutting children's teeth, to cure chin-cough,

or to cure an ague :" And, no doubt, the same notions

of its virtues have produced the well known " anodyne

necklaces," sold for the easy cutting of children's teeth,

and other such amulets.

A great number of these crystals are still to be seen

in the highlands of Scotland ; they are there known by

the name of Clach-naithir, the adder-stone, or Glain nan

Druidh, the Druid-glass ; and to this talisman the na-

tives ascribe every power, short of raising the dead. To
its efficacy, they have recourse in any alarming cases

of distemper, either among men or cattle ; and it is no

uncommon thing to send, on such occasions, to a distance

of forty or fifty mites, for one of these glass physicians.

Munro, in his account of the Western Isles, 1703, in-

forms us, that " the M'Intoshes of the isle of Arran, care-

fully keep a green stone of a globular shape, as big as

a goose's egg, the virtue of which is to remove stitches,

and to swear upon." That similar ideas prevail in Ire-

land, is mentioned ill the History of Waterford, p. 107,

as quoted by Dr Borlase, p. 185, where we find that a

solid globe of glass, or crystal, has been kept, from

lime immemorial, in the family of Tyrone, which is said

to cure the murrain in cattle.

Probably of the same nature, and used for similar

purposes, is the Anguium Lapis, adder-stone; a name
given to a supposed stone in Germany, which is of a

cylindric figure, has a cavity capable of admitting a

finger, and is of a yellow colour, with a great many va-

rieties. The vulgar call it ditchanec/c, and have an idle

opinion of its having its origin, in some manner, from

a serpent-ant. De Boot, who had seen many of them,

declares them to be fictitious, and made of glass, tinged

with two or three colours.

From what has been stated, we see that the supersti-

tious notions of medical virtues, ascribed to certain glass

beads or amulets, in the present day, are no other than
those which have ever accompanied the serpent's egg of

the Druids, which has more or less preserved its an-

cient reputation in this country, for a space of one thou-

sand seven hundred years ; but as that period reaches

no higher than the time of the elder Pliny, and as it is

probable, tliat Druidism, with the Ovum Anguinunii
may have come into Europe from Persia or Phoenicia,

many centuries before the Christian aera : it may, there-

fore, be interesting to endeavour farther to trace, to still

more remote periods of antiquity, this implement of

superstition, and the mythological doctrine it may have
been originally intended to convey, by comparing it with

similar emblems, and with the religious doctrines of

these and other ancient nations ; from which may result

an illustration of some remarkable traditions, and insti-

tutions of Pagan antiquity, which have not hitherto been

compared with each other, or sufficiently explained.

And as, from the above account of the Ovum Angui-
num, the serpent does not appear to have been actually

worshipped, or reverenced by the Druids ; before we
can insist that any worship, which the ancients paid to

the serpent, had been adopted by the Druids, we shall

mention the following instances, either little known or

attended to, to show that the serpent was connected

with their mythology.

In the druidical temple of Abury, in Wiltshire, de-

scribed by Stukeley and others, the circle of large stones

which forms its circumference, is terminated by the

figure of a serpent of immense size. And agam, we
are assured by M. D'Hancarville [Rec/ierc/ies sur I'esftric,

et te progres des arts de la Grece, vol. i. p. 460,) that

he saw at Cadiz, in the cabinet of the marquis Tirry,

two antique sei'pents of bronze, acknowledged to have

been of the- aera of the Celts in Spain, one of which was
entire ; the other, whose scales had been of blue ena-

mel, had lost its head and tail. The latter appeared to

him to have been of a still larger size than the former,

which was three feet (French measure) in length ; they

had been dug up at a short distance from Faro, in the

kingdom of Algarvez. He further relates, that M. Car-

bonel, professor of the academy of marines at Cadiz,

shewed him drawings of some serpents, still larger than

the foregoing, but that they were of stone. They had

been found, loge||ier with some vases of bronze, and

inscriptions in Heltibrrian characters, in ruins, which

were judged to be those of an ancient town, which they

were endeavouring to explore in the year 1755.

We shall now proceed to state the traditions of diffe-

rent Asialic nations, on the subject of the egg and ser-

pe7it, all of which appear to have had one common ori-

gin, intending to convey.an idea of the creation of the

world, of which an egg was the emblem, and of some
important agency effected upon it by the serpent. We
learn from Porphyry and others, that, from a remote

antiquity, the formation of the world was represented

by- the figure of a serpent, with an egg coming out of

its mouth, and that this egg ivas the world itself. The
reverses of the Asiatic medals and coins, generally have

a reference to the religion of the places where they are

struck ; and on that of a medal of ancient Tyre, is to be

seen an egg, with a serpent folding its body round it,

supposed to represent the incubation of the mundane
egg by the serpent. We are expressly told by Philo

Byblius, the translator of the Phoenician Sanchoniathon,'

m-
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that the serpent was called by the Phoenicians, the

Agatho Demon^ or good genius ; and he adds, that he

was the same with the Egyptian Cuc/i/i, whom the in-

habitants of the country ot Thebais, according to Plu-

tarch, acknowledged as the unbegolten and immortal

God ; and tuey refused to contribute any thing towards

pourtraying the animals reverenced by the restol Egypt.

We find, however, notwithstanding this opinion and

authority of Pliilo, the mupdane egg to iiave been most
commonly represented by the ancients, in conjunction

with the Egyptian Ttjfiho?!, considered as the same with

the Pluto of tlie Greeks, and the evil demon, or devil,

of the Egyptians, of which the hieroglyphic was a ser-

pent having an egg in its mouth, or the egg and ser-

pent round it, as on the Tyrian medal ; and it may be

here remarked, that either of these hieroglyphics, or

figures, will equal^ well represent a serpent attempting

to destroy the eg^ ; which, from what follows, will ac-

tually appear to have been the original rheaning of the

symbols.

The mundane egg we also find to have been employ-

ed as the symbol of the creation of the world, by the

Bramins of India, the Japanese, and other nations. The
great Bramin poet, Vyasa^ the author of Mahabharata,

the second famous poem of the Hindus, has the foUow-

uig passage in the Bralunanda, the egg of Brahma., or

mundane egg ; the account is given from no less autho-

rity than that of Menu, the son ot Brahma, who deli-

vered it in the following terms, to the sages who came
to consult him on the formation of the world. " A
golden egg was produced, blazing with a thousand suns,

in which was born Bralima. He having dwelt in the

egg, through revolving years, himself meditating on
himself, divided it into two equal parts, and from these

halves formed the heavens and the earth." And the

breaking of this egg is ascribed to Alahadexia, or the

destroyer. Kaempfer informs us also, that in the temple

of Daiboth, at Meaco, in Japan, there is the represen-

tation of the mundane egg, opened by the sacred Steer,

upon which the world issues forth.

Thus we find that the idea of the creation of the world
has been transmitted down from the Remotest ages, by
the hieroglyphic or symbol of an egg, by the Japanese,

the Biamins of India, the Egyptians, and the Phoeni-

cians ; a4|l that the same notion was adopted by the

Druids of Britain and Gaul, appears to be sufficiently

evident, from their wearing the serpent's egg, as the
insignia of the priesthood ; from the miraculous accounts

they gave of its formation by serpents, and from the
astonishing virtues which they had tiie address to per-
suade the people it possessed. We shall now enquire

into the only circumstance, in which these different

nations vary, in representing their idea of the formation
of the world, by the mundane egg ; namely, the manner
in which it has been broken, and the different emblems
by which that action has been expressed.

The production of the egg by a serpent, or serpents,

appears to have been, not only the opinion of the Druids,
from the account of its formation given at the beginning
of this article, but also that of the Phoenicians, who
besides, if we believe l4iilo Byblius, looked upon the
serpent as a good genius. But on the other hand, the
traditions of the Bramins, the Japanese, the Egyptians,
and the general voice of antiquity, which always associ-

ates Tyfihon, the evil genius of the Egyptians, with the
mundane egg, all concur in attributing the breaking of
the egg to an evil principle. That the Egyptians wor-

shipped the serpent is well known. There is to be seen
in tlie British museum, engraven on a large block of
basaltes, sent from Egypt by the late Wortley Montagu,
a priest on his knees, in the act of presenting an offer-

ing to a serpent, placed in a position nearly erect upon
an altar, before which the priest is kneeling: and bi-

shop Pocock infbrms us, that he himself witnessed the
superstitious homage that was still paid in Egypt to

thai reptile. Herodotus also, who in much more ancient
times was in Egypt, says, that to tlie sacred serpents
were granted the rites of sepulture.

Now, if it could be made a question, whether the ser-
pent was worshipped, really or emblematically, as a good
or malignant genius or pruiciple, our doubts might be
resolved, by being assured, that the Persians as well as
the Egyptians actually acknowledged and worshipped
two principles, the good and the evil : for, as the ancient
Persians considered Ahriman, the evil principle, to have
been the enemy of Ormuzd ; in the same manner, the
Egyptians represented Tryfihon,^&thG inveterate enemy
of Usiris. Yet we nmst confess, that this question has
its difficulties ;' for several ancient authors concur in

asserting, that the serpent was emblematical of the Be-
ing who gave existence to the world. Zoroaster, accord-
ing to Philo Byblius, wrote several books upon the re-
ligion of the ancient Persians, in which he mentions the
God, represented by the serpent, as the parent of all

tilings, exempted from death, eternal in duration, with-
out beginning, and without parts ; and, among other
instances of the same opinion, we may i-efer to the 77tli

hymn of Orpheus, generally ascribed to the ancient poet
Onomacriius, in which the serpent is addressee!, in the
first mstance in terms corresponding to the nature of
the animal, and to the horror which he excites ; but, at
the same time, there is given to him the title of, genera-
tor of all things. It is he nuho gives life to men—who
governs thrm—he is the 7neek, the great Jujiiter. After
having quoted thus far these* very ancient hymns, so re-
plete with the most horrible magical incantations, wc
cannot resist this opportunity of expressing our agree-
ment with the learned Heinsius, when he calls them.
" the true liturgy of the devil."

Yet, notwithstanding these ancient authorities in fa-

vour of the opinion, that the serpent was, in the earliest

times, intended to have been the hieroglyphic or sym-
bol of the Creator of all things, we still venture to assert.,

that the most striking memorials of antiquity concur in

representing him, as the evil sfiirit, the breaker of the
mundane egg, and the destroyer of the peace of the
human racaaUnder whatever circumstances the absurd
and shocking superstition of worshipping the serpent,
the symbol for the thing signified by it, may have been
ignorantly introduced by one nation, and copied by ano-
ther, there are still memorials handed down and record-
ed, sufficient to shew, that the serpent was considered,
in times of very remote antiquity, as the emblem of the
destructive, or evil spirit. The doctrine most general-
ly known, and probably the earliest recorded in Pagan
history, is that of the good and evil principles, worship-
ped by the ancient Persians. That they addressed pray-
ers to Ahriman, the evil principle and enemy of Ormuzd,
we are assured by Plutarch, and it is equally certain
that his worshippers held him, at the same time, in de-
testation ; for when they had occasion to write his name,
they always inverted the letters of which it was com-
posed. (See Polytheism.) The ancient Greeks had
a similar aversion to pronounce the name of their Oemo'-
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fcorgon, who from his cavern in the centre of the earth,

by the pains and unguish of C/iaos, sent Discord, the first

of his children, and afterwards the Fates, the serpent

Pyt/tOTt, &c. Etc. to dwell on the surface of the earth.

Plutarch, in his Isis and Osiris, enters very minutely

into the opinions of the ancients on the origin of evil, and

shews, that they generally attributed its existence to an

evil demon, or prmciple. He then details the Persian

doctrine, which says, that Oromazes (Ormuzd), spring-

ing from the purest light, and Jriman, on the other hand,

from pitchy darkness; these two are, therefore, at war

with one another. That Oromazes made a number of

gods, the author of all the virtues, all of whom he placed

in an egg-slielt ; but that Arima?i likewise made the same

number of contrary dispositions to oppose them, who,

breaking a hole into this beauteous and glazed egg-shell,

bad things came by this means to be mixed with good.

" But," continues he, " the fatal time is now approach-

ing, in which Jriman must himself be utterly destroy-

ed, when the earth, being made plain and level, there

will be one society of mankind, of one speech, and all

made happy." But, adds Plutarch, " Thcopompus says,

that, according to the opinion of the Magi, each of these

gods subdues, and is subdued by turns, for the space of

three thousand years, destroying each others works ;

but that at last Pluto (i. e. Ariman) shall fall, and man-

kind shall be happy, and neither need food, nor yield a

shadow; and that the god who projects these things,

doth for some time take his repose and rest; but yet,

this lime is not so much to him, although it seems so to

man, whose sleep is but short. Such then," says Plu-

tarch, " is the mythology of the magi." See Arimanius.

In the Zendavesta of the Persees, Guebres or fire-

worshippers of India, descendants of the ancient Per-

sians, their supreme deity is called Ormisda, and is said

to have accomplished the creation in six days, begin-

ning with the heavens, then the waters and the earth ;

next in order was produced the trees and vegetables

:

on the fifth day was formed, birds, fishes, and the beasts

of the wood; and on the sixth was created man. For

some time after the creation he lived in great happi-

ness, but at last the world was corrupted by a demon
named Jriman. This demon had the boldness to visit

heaven, whence he came down to the earth in the form

of a serpent, and introduced a set of wicked beings

called Karsestcrs. M. D'Anquetil du Perron's Zenda-

vesta, vol. iii.

Typhon was by the Egyptians not only worshipped

as a god, but was, at the same time, looked upon as the

author of every evil ; he was the irreconcilaable enemy,

pursuer, and destroyer of Osiris, their goOT principle ;

and the day of his birth was always considered as an

inauspicious day. The death of Osiris is resolved to

be avenged by his wife, and sister Isis, who, with her

son Orus, went in constant pursuit of Typhon, who is

at length conquered, and, according to Herodotus, killed

by Orus ; but, according to Plutarch and others, Ty-

phon was conquci-ed, but not utterly destroyed, by Orus.

Orus having been mentioned as the conqueror of Ty-

phon, it is important here to remark, that all antiquity

are agreed in his being the eldest and original J/iollo,

for there were several Apollos ; and, referring to our

article Apollo, it will be sufficient here to observe,

that the Egyjaian Apollo, or Orus, was the pursuer and

conqueror of Typhon ; and that this is not only acknow-

ledged by Herodotus, Cicero, and others, but even by

Plutarch, who was himself a priest of the Grecian Apol-

lo ; that he was committed by Isis to the care of Latantf
who nursed him at her city of Boutos, in Egypt, where
there was not only a yearly festival, celebrated to her
honour, but wliere there was also the oracle of Latona,
which, according to Herodotus, was held in higher
estimation than all the other oracles of Egypt.

It now only remains, to see how far the destroying

serpent Python may be implicated in this inquiry. Ac-
cording to the Grecian mythology, above alluded to,

this monster is supposed to be the production of that

horrid being Demogorgon ; but by others, the serpent

Python is said to have been produced by the mud left

upon the earth after the subsiding of the waters of

Deucalion's flood ; and in this latter view, it coincides

with the production of the serpent generated by the

pestilential vapours of the Nile. We are told that Ju-

piter, having quitted Juno for Laton^ had, by the latter,

Apollo and Diana, and that the enraged Jwno had in-

cited the serpent Python to destroy her rival Latona,

who took refuge in Delos, a floating island of the Archi-

pelago, where she was delivered of the celebrated twins.

That Apollo, when grown up, revenged himself and his

mother on the serpent Python, whom he slew with his

destructive arrows; in commemoration of which, the

Pythian games, and the equally celebrated oracle of the

Pythoness, were instituted near Delphos, in Greece;
in all which fable, we can discover nothing but a ser-

vile copy of the more ancient Egyptian fable ; so that

no one can hesitate to conclude, that the destroying ser-

pent Python, slain by Apollo, the son of Latona, aveng-

ing her wrongs, was the same with the destroying de-

mon J';//;/ion, conquered or killed by Orus, the nursling

of the Egyptian Latona, and who was the first Apollo,

avenging'the death of his father Osiris, the Egyptian

Jupiter.

We shall now conclude this article by endeavouring

to bring into one point of view, the amount of what we
have Slated. We have shown, that the emblems of the

egg, and of the serpent, have been adopted by different

nations widely distant from each other, to repi-esent the

opinions they had received, and professed to entertain,

on the subject of^ the creation, and the original condi-

tion of man. All of these agreeing in the most impor-

tant points, have evidently proceeded from the same
source, which running, in the lapse of ages|jp various

channels, in a course of prodigious length, have been

polluted, more or less, by misrepresentation and error,

inseparable in such circumstances from every mode of

expression, whether by hieroglyphical figures, or any

other species of memorial, by which mankind have en-

deavoured to transmit their sentiments to posterity,

excepting that of written language alone. By the lat-

ter of these modes, it is that, in the words of inspired

truth, the true doctrine of the creation ; the original

state of innocence and happiness of man ; the change of

that happy state, and the introduction of sin into the

world, by satan's assuming the form of a serpent; the

consequent denunciation against him; the enmity be-

twixt the destroyer and the Saviour of mankind ; and

the joyful annunciation of victory over the former, have

all been made known to us.* To every one of these

particulars there is the most pointed allusion made in

the emblems above mentioned, or in the explanations

given of them by different nations of antiquity, which

unquestionably demonstrate them to have been derived

from one and the same original uncontaminated source.

(j. G.)
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ANGUIS, in Zoology, a name restricted by modern

naturalists to a particular tribe of str/ienls, none of

which are venomous. See Ophiolooy. {/)
ANGURIA, a genus ol plants, of the class Monoecia,

and order Diandria. Sec Botany, (to)

ANGUS, County of. Sec Forfarshire.
ANHALT, a German principality in the circle of

Upper Saxony, lying chiefly between the rivers Elbe

and Saal. It is about 65 miles long, and 8 bread; and

bounded on the north by the duchy of Magdeburg, and

the principality of Halberstadt; on the north-easl by the

marche of Brandenburg; on the east by the electorate

of Saxony ; on the south by the margravate of Missen,

and the county of Mansfield. The houso of Anhalt,

which derives its name from an old castle, now in decay,

and from which the electors of Saxony and Branden-

burg are said to have been descended, is one of the

most ancient and illustrious in Germany, and is divided

into four branches, which derive their name from the

respective capitals of their district, viz. Anhalt Dessau,

Anhalt Bernburg, Anhalt Coethen, and Anhalt Zerbst.

These four branches have only one voice at the diet,

and this vote is given by the eldest. The soil of this

principality is fertile, and produces corn, lint, and va-

rious kinds of fi-uit. Rye, oats, and hops, succeed much
better in the districts of Dessau and Zerbst, than in

those of Bernburg and Coethen, where the land is bet-

ter fitted for corn and wheat. The mines produce sil-

ver, copper, lead, iron, coals, sulphur, alum, vitriol,

saltpetre, and other minerals. The principality con-

tains 19 towns, and 2 burghs; and is watered by the

rivers Elbe, Saal, Mulde, Wipper, Scike, Bude, Futine,

Zitau, Nuke, and Roszlan, from which there is an abun-

dant supply of fish. The air is salubrious, though cold.

The revenues of the principality amount to nearly

600,000 rix-dollars. The Roman tnohth is 188 florins,

and the chamber-tax 243 rix-dollars, and 47 kreutzins.

Population 100,000. {o)

ANHOLT, an island in Denmark, in North Jutland,

situated in the Cattegat. From the sand-banks with

which it is surrounded, it is extremely dangerous to

mariners; and, therefore, a fire is constantly kept up in

the light-house. The island lies 8 miles east of the

coast of Jutland, 10 miles north of Zealand, and 7 miles

west of Smaland, on the Swedish coast. The position

of the light-house has been recently determined with

accuracy, by the celebrated professor Bugge. It is

situated in E. Long. 11° 39' 51". and in N. Lat. 56° 44'

20". See F/iil. Trans. 1796. vol. Ixxxiv. p. 46. {tt)

ANIAN Straits, are the straits between the north-

east extremity of Asia, and the north-west point of the

American continent. They are 14 leagues broad ; and

lie between the parallels of 168° 15'. and 169° 20'. W.
•Long, and between 65" 46'. and 65° 52'. N. Lat. (to)

ANICETUS, one of the Roman pontiffs, who suc-

ceeded Pope Pius in A.D. 157. See Bower's Hist, of the

Popes. Dupin's Church Hist, and Euseb, Eccles. Hist.

lib. iv. cap. II. 14. 22.

ANHYDROUS, a term made use of by mineralogists
to express a certain state in which some minerals are

found, and denotes the absence of water. Thus we have
the anhydrous sulphate of lime (cube spar of some
mineralogists) which is so called in consequence of its

containing no water. See Minehalogy. Cutbush.

ANJENGO, a small town and factory in Travancore,

on the coast of Malabar, with a fort, built by the English

in 1695. It belongs to the East India Company; and is

situated at the mouth of a broad river; but the water

is not sufficiently deep for large vessels. Its principal

trade is in pepper and long cloths. Distance from Tra-
vancore 40 miles north-west. E. Long. 75" 40'. N. Lat.

80° 4U'. See Smollet's//j4i. oy'is?;i-7a«(/, vol.iii. Book iii.

chap. iii. p. 392. (to)

ANIMA MUNDI, Soul of the Universe, or of
THE World, a term in the ancient philosophy, denoting

a certain ethereal substance or spirit, supposed to be
diffused throughout the mass of the universe, actuating

and sustaining its various parts, and exciting it to mo-
tion and change, sotnewhat in the same manner as the

human soul does the body. See Causation, Motion,
Plastic Nature, &c.
The doctrine of the soul of the world, makes a COH"

spicuous figure in most of the ancient systems of philo-

sophy, under various modifications. It has sometimes
been ascribed to Plato, as its original inventor ; but it is

certainly of a much higher antiquity. It seems to have
been a tenet in the Egyptian philosophy; but was more
clearly taught in the systems of the Indian gymnoso-
phists, from which the philosopiiy of Egypt was proba-

bly in a great measure derived. The Indian sages re-

presented the universe as the garment of God ; and
spoke of the Deity as the intellectual principle by which
all things were animated, as by a soul. They represent-

ed the human soul as a particle or emanation of that in-

tellectual fire, by which they believed the universe to

be animated ; and tbey taught, that after death, or, at

least, after being purified by various transmigrations,

the soul would be again united to its original fountain,

the soul of the world. {Cicero de Divin.)

Thales, and his immediate successors in the Ionic

school, taught a doctrine, concerning the soul of the

world, not much unlike that of the Indian sages. Pytha-
goras too, as Cicero expressly assures us, believed the

first mover to be a soul pervading all nature, and of

which every human soul is a portion. (De A'at, Hear.

1. i. c. 12.) A similar system was taught respecting

this subject, in the schools of the ancient Peripatetics

and Stoics.

The doctrine of Plato, concerning the soul of the

world, though in some respects similar, is greatly more
sublime. In all the systems already mentioned, the

soul of the world is considered as a self-existent intel-

lectual principle, eternally united with eternal matters,

and as constituting the first mover, or supreme active

cause, in the universe. In the system of Plato, eternity

is denied to the soul of the world, which is represented
as owing its origin to the great independent First Cause,
or Divinity ; being compounded of two eternal princi-

ples in nature, the invisible or divine, and the material

or corporeal ; from the first it derives the superior part

of its nature; from the latter, its inferior part. {Tim,f.)

In the language of Plato, the universe being animated
by a soul, which proceeds from God; and several parts

of nature, particularly the heavenly bodies, are God's.
(Tim.e.) And it is from this soul of the world, that

Plato conceives the human soul to have been derived,

by emanation.
This doctrine of a soul of the world, so generally

prevalent in the ancient systems of philosophy, is thus
expressed by the poet Manilius. (lib. ii.)
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-Vivere mundum,
Et I'ationis agi iriotu, cum spmtus unus,

> Ver cunctas habilet partes, atquc irrigel orbem,

Omnia pervolitans, corpusque auimaie figuret.

It has been rejected by most modern philosophers, as

an incongruous combination ot the intellectual and

material principles, and as confounding togeth r the

workmen and the work, the Creator and the created.

The learned and ingenious Cudvvorth, however, revived,

and strenuously defended this tenet of the ancient phi-

losophy, nearly as taugtit in the Platonic school, suosti-

tuting, instead of the tenn, soul of the world, the name

of plastic nature. His ophiions concerning this subject,

and the arguments by which he supports them, may be

seen in the third chapter of the first book of his " Intel-

lectual System," a work of uncommon erudition and re-

search in every thing that relates to the ancient philoso-

phical systems. (;n)

ANIMAL, one of the great classes of natural objects,

generally defined an organized body, possessed of life,

sensation, and the power of spontaneous motion. The
branch of natural history relating to animals is denomi-

nated Zoology.

It might be expected, that a term so familiar, and

sufficiently intelligible to the most illiterate, should be

very easily defined ; but it has not yet been done satis-

factorily. Organization furnishes no decisive test, nor

is life itself peculiar to this division of beings, for life

is confessedly an attribute of vegetables as well as ani-

mals ; and, with regard to sensation and the capacity of

spontaneous loco-motion, there are strong resemblances

of both in various genera of the vegetable kingdom.

Boerhaave's mark of distinction, viz. the reception of

nutrition by a mouth, has been rejected, because the

nourishment of plants is also conveyed by instruments

corresponding in their use, though dissimilar in struc-

ture. And, on the same principle, the criterion pro-

posed by others, the possession of an alimentary duct, or

canal, has been considered insufficient.

The peculiarity generally fixed upon as characteristic

of animals, is sensation. But it is difficult to determine

•what sensations are possessed by the imperfect animals.

Many living creatures appear to be endowed with the

same number of sensitive powers, wliich we find in our

own species; and with some of them, to a degree of

acuteness and delicacy, to which we can form no pre-

tensions. We do not know that any animated being

possesses a greater number ; but it is not at all impro-

bable, that some of the instincts which surprise us the

most, may be modifications of sense, of wliich we are

as incapable of forming any conception, as of the facul-

ties of superior beings. This, however, is mere con-

jecture. We are accustomed, with greater appearance

of foundation, to consider many of the inferior tribes of

creatures as being devoid of almost every sense, except

touch. Here, too, it is possible we may be deceived.

The organs of the diiTerent senses, in these imperfect

creatures, may be diffused over their whole surface, or

they may be constituted in some mode hitherto undis-

covered'; and it is highly probable, at least, that nature

has made some provision for enaliling them to select

their food, and to relish the nourishment which they

imbibe.

It is not at all necessary that we should be able to as-

sign some one specific difference, which marks the line

of distinction between the constitution of plants and that

of animals. All material objects possess certain com-

mon attributes ; and all organised substances, however
various in texture and in qualities, are referable to a

few general orders, which are observed to glide into

one another, by gradations so slight, as to be almost un-
susceptible of description. Yet the discrimination be-

tween the functions of animals, and the laws of the

vegetable economy, how strong soever may be the ana-

logies which prevail in these different departments of

nature, is abundantly manifest for all the purposes of

useful science. That spurious philosophy, which sig-

nalizes itself by the love of paradox more than by the

love of truth, and which aims rather at puzzling than

instructing, is held in deserved contempt by the man of

common sense, as, mstead of exalting the faculties, by
sharpening them for discovery, it sinks its infatuated

votaries below the level of the vulgar; and instead of

extending the fields of knowledge, widens the bounda-

ries of ignorance.

It is unfortunate, that the barrenness of language
should have so long operated to increase the difficulties

of speculative men. The term, life, does not signify

precisely the same thing when applied to vegetable and

animal bodies. In both it is the principle which gives

activity to the different functions, and at the extinction

of which the process of dissolution commences. But
the life of a plant and the life of an animal are as com-
pletely dissimilar as their configuration. Difficult as it

may be to discover all the shades of difference, when we
include the whole range of these two ample kingdoms,
it is not, by any means, difficult to describe the differ-

ences between the more perfect animals and the more
perfect vegetables. When we descend to the produc-

tions of the lowest order in each, our inability to define

the limits which separate the one from the other, pro-

ceeds from our ignorance of the nature of their func-

tions, which, in many cases, act so languidly, that we
cannot detect their operation.

An inordinate tendency to generalise is so far from

being a feature of a philosophic mind, that it is rather

an indication of weakness of intellect. No definition

can be just which is not the result of patient induction ;

and in those cases, in which the variations are so numer-
ous, that it is scarcely practicable to reduce them to any

general heads, it is much wiser to abstain from attempt-

ing to define, than to hazard a definition, which the dis-

covery of a new fact may effectually overturn. To trace

the distinctions between plants and animals, would be

to write the history of all the genera and species com-
prehended under these great classes; for, where the

number of objects is incalculable, and the variations

endless, it is next to impossible to decide what are the

most general qualities.

After all, it must be owned, that sensation is the best

distinctive ma^-k, which, in the present state of natural

knowledge, we_ can possibly adopt, as it forms the boun-

dai"y between animals and vegetables. The appearances,

resembling sensation in some genera of plants, bear a

much stronger analogy to irritability; and, indeed, we
can discover no end which could be served by bestowing

sensitive powers on plants. It is only reverting to the

ideas of savages, to attempt to people nature with ani-

mated beings, and to dignify the humblest varieties of

organic matter with vitality and. intelligence, with voli-

tion and affection, or, at least, with capacities of enjoy-

ment which imply choice and desire, and a sense of the

adaptation of means to ends.

That plants are not furnished with any means of self-
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pi-eserration cannot be denied ; and as they are so con-

stantly exposed to mutilation or destruction, by the vora-

city of animals, it has been very plausibly maintained,

that it is not likely that the benevolent Author of nature

would endow them with a sensitive capacity, which must
subject them to perpetual torture. Tiiis argument,

however, though specious, is not decisive. It is possi-

ble that plants may have sensations which yield them
pleasure, and that they may, notwithstanding, expe-

rience no greater degree of pain, from the ravages com-
mitted on them by the animal creation, than many of the

insects, and reptiles, and fishes, which arc daily de-

voured by their stronger fellow creatures. Nay, it is

possible, that the destruction of plants maybe no more
painful than what takes place on oar own bodies, which
t'uruish nourishment to various orders of creatures which
prey on our substance, and pa.rtake of our aliment, with-

out (in ordinary eases,) producing any sensible molesta-

tion. But though all tliis be possible, it is not probable
;

and yet there are some fanciful speculatists who insist,

that the vast spaces occupied by plants, in the bottom of

the deep, and on the elevated solitudes, covered by per-

petual snow", and untrodden by the beasts of the field, or

the fowls of the air, or any creeping thing, cannot be

destitute of animation, and that this animation resides

in these vegetables themselves. With equal reason we
may pronounce the snows themselves to be endowed
with vitality. If this be philosophy, we may boldly

affirm, that the stupendous masses of rocks, rising from
the summit of the steep, unclothed with verdure, and
unvisited by any living thing, are a gigantic people

threatening the heavens, and that the unmeasured sands

of Africa are a feebler., but an impregnable race, secured

by their inaccessible situation, and tlie inhospitable cli-

mate, against the dcvastaiions of war or plunder.

When men of science indulge in such puerilities, the

vulgar may be permilled to deride that vain conceit,

which arrogates tiic lofty name of philosophy.

To conclude this article, all animals possess what
may be called the vegetalile life, as well as the higher
faculty of sensation ; but there is no evidence that plants

have any of the capacities resulting from a nervous sys-

tem. They give no indication of being endowed with

smelling, or taste, or hearing, or seeing, or touch, or

any modification of feeling. Tliey evince no conscious-

ness of their own existence, and no desire to prolong

their duration. They betray no symptoms of pain or of

fear, and their loves exist only in song. The attempt to

revive the age of mythology is not a very flattering prog-

nostic of the advancement of science.

On the analogy between plants and animals, see Mem.
Acad. Berlin, 1757, p. 72. Id. 1758. p. 89. Metm.res tie

iMont/ielier, torn. i. Hist. p. 159. Me7n. Jcad. Par. 1734,

p. 609. Id. 1746, p. 319. Acta Helvetica, vol. 2. p. 1. (a)

ANIMAL CHEMISTRY. That branch of chemistry
which treats of animal' substances, has, with strict pro-

priety, received the name of animal chemistry, and, of

course, comprehends both the solid and fluid, substances

of wiiich animals are composed, such as Gelatine,
Albumen, Mucus, Fibrin, Urea, Acids, Ai.kaliks,
also Blood, Milk, Saliva, Bile, &c. See article Che-
mistry. CUTBUSH.

ANIMAL FLOWER, OR SEA ANEMONE,
A genus of marine animals, systematically called Acti-

niae, belonging to the order Mollusc a, and class of

Vermes of Linna:us, and defined by him, bodii, oblong,

cylindrical, fleshy, contractile, fixed by the base: month,

terminal, expansile, surrounded with numerous cirri,

and without any other aperture. In the classification of
Couvier and Dumeril, the AcTiNi.iE rank among the
Zoophytes. See Zoophytology.*
Above forty species of these animals have been de-

scribed, many of which are extremely beautiful, both
from the vivid and variegated colours, red, green, yellow,

and oi-ange, which distinguish them, and also from the
delicacy and elegance of their figure, Plate XXV. Some
resemble a flower, such as that compared to a marigold
by Hughes, in his Natural History of Barbadoes ; and
another kind has been found in the island of St Domin-
go, by the Chevalier Lcfebure dcs Hayes, which is not
inferior in beauty to a full-blown rose. A slender stalk

rises from the rocks, washed by the sea, which diverges
at the summit into thirty-six petals, each attached to the

pedicle, and together forming a flower displayed.

From the external appearance of the actinia:, and also

the property of contracting itself, and unfolding the

numerous tentacula surrounding the mouth, it has de-

rived its name. Most of the species with which we are

acquainted, are of a cylindrical figure; but a few, in

addition to those just mentioned, are funnel, or trum-

pet-shaped, or like a fig, and some approach more to an

angular than a cylindrical form. All these animals arc

firmly attached hy the base to rocks within the flowing

of the sea, or stones among the sand. Several species

dwell in the holes or cavities of the rocks, displaying

themselves fully when the tide reaches them, but sud-

denly retreating on the approach of danger, and closing

themselves firmly up when the sea recedes. Their ad-

hesion is so strong, that they may be torn asunder be-

fore they voluntarily separate from these various sub-

stances. Many species are found in the Frith of Forth,

on which we have made long-continued experiments
and observations.

That of the actinix are solitary; but the sociatn, and
the two already described', are found in clusters. The
size is extremely various, from the misilla, which is about
the size of a large pea, and is said to be the principal •

food of the. whales in the north seas, to others which are

six or seven inches, and even more, in diameter. Full-

grown actinix are susceptible of an extraordinary de-
gi-ee of inflation, though the real substance composing
their body is very small in quantity: a noose being cast

over the body of a large one, and pulled tiglit, the ani-

mal contrived to withdraw itself, and left the circle only
six lines in diameter. Its body consists of a thin hollow-

membrane, which may be blown up like a bladder, and
the air thus blown in by the mouth distends the tenta-

• What have been called anim.il flower?, rank under three genera, viz. Actinia, containing about twenty-three species ; Bolothuria,
twenty-three species ; and Tubularia, twenty -six species.

Vol. II. Part I. Q
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cula. The great inflation of tiie animal apparently de-

pends solely on the quantity of water imbibed; no two
are found of equal size, probably on that account; and,

from what we have observed, we apprehend, that the

growth of the animal is extremely slow.

The actinise are remarkably voracious : one of them
will devour a substance half as large as itself, the body

being then distended far over the base. Their food con-

sists of fish, crabs, muscles, and other marine animals :

and they also greedily swallow flesh, which, after a con-

siderable interval, is rejected in one piece, of an ovoidal

figure. The long retention is a certain indication of the

health of tliese animals. It is said, that the devoured

muscles and crabs are disgorged with the shells close,

though their substance is consumed. Of the former, we
have seen some escape unhurt alter being retained se-

veral hours. The animal flower is capable of very slow

progression only, and lies in wait for its prey, spreading

abroad its numerous tentacula, which are susceptible of

exquisite feeling. While the tentacula are thus dis-

played, the moment one of them touches the prey, it, by

some means unknown to us, adheres; another is imme-
diately applied, and the rest successively, until the vic-

tim, if living, is overpowered, and literally swallowed

alive. Probably the tentacula are perforated, and closed

at the extremity by a kind of sphincter, which may be

opened at the will of the animal, and allow the water in-

flating it to escape. Notwithstanding their extreme vora-

city, the actinia can endure long-protracted abstinence.

They survive above a year, perhaps considerably longer,

without any sustenance, but what invisible particles dis-

seminated in the sea-water may aff'ord. Then they dimi-

nish in size, and if the water is not renewed for months,

they generally become close and contracted, frequently

casting off exuviae, and seldom or never displaying the

tentacula. But they immediately expand on a new
supply, and soon appear as healthy and vigorous as

ever.

The actiniae apparently transport themselves to any

considerable distance from their abode, by detachuig the

base, the under part of which is kept inflated, and they

are thus carried by the waves in a reversed position.

But, independent of this, their adhesion to rocks, stones,

or other substances, is so powerful, that we have found

no method of detaching them without injury, but violent

and continued agitation of the water, an expedient which

naturalists seem hitherto to have overlooked.

The generation of the actinise is not clearly ascertain-

ed. They appear to be hermaphrodites, and to propagate

without the sexual union. The number of young is

various, from one to at least twenty, which are produced

by the moulh. The abbe Dicquemare had studied these

creatures ten years before disc(wering this fact; but it

was observed long before by Ellis. The period of pro-

pagation, in a state of confinement, is not limited to any

particular season. It commonly takes place in autumn,

which seems consistent with what probably succeeds in

a state of nature. The yonng, according to our obser-

vations, have only one row of tentacula, few in number,

though the parent had three ; whence the last are gra-

dually acquired ; for we have seen those which have sixty

or eighty, when full grown, produce a young actinia

v.'ith only four: thus resembling certain terrestrial ani-

mals, which acquire additional legs always as they grow
older.

The actiniae also propagate by spontaneous division,

it is said, and the divided part becomes a perfect ani-

mal. When the period of this phenomenon approaches,
it appears restless and disturbed ; various extensions;
contractions, and contortions of the body ensue, amidst
which, several fragments separate from the lower part
towards the base. These, though at first rude and
shapeless, are gradually unfolded into new actiniae, with
all the parts and proportions of the old ones. We have
not witnessed this mode of propagation, it is true, and
perhaps it but rarely happens. We know, however,
that there is a species of planaria, common m Scotland,
which propagates in a manner analogous. The tail se-

parates from the body : it remains contracted, and almost
motionless. Should the temperature of the atmosphere
be favourable, a new head shoois forth from the upper
extremity, similar, in all respects, to that of tlie parent
animal ; while, in the meantime, the parent, whose acti-

vity and motion have hardly undergone any sensible in-

terruption, acquires a new tail. Under the article Ani-
malcule, we shall also quote some surprising instances

of propagation, by spontaneous division.

But, independent of the natural modes of generation,

the animal flower enjoys the property of reproducing
the parts lost or destroyed, in an astonishing degree.
Not only are full and perfect actiniae produced, by divi-

sion into two, or more, portions, with the knife ; but, on
tearing these from the place of adhesion, the very shreds,

or fragments, left of the base, regenerate into complete
animals, with all the members peculiar to their species.

Tne great extent of this remarkable prerogative, was
first observed by the able Dicquemare of Havre de
Grace, to whom we are indebted for ample details of its

progress and operation. On the 12th of July, he cut
asunder an actinia towards the base. It continued ad-

,

hering to the side of the vessel containing it, and was in

motioii during several days. Then, having detached it-

self, it fixed in another place, where it remained station-

ary. On the 2"tb it again began to move, and preserved

some motion until the end of August, when it became
soft and icetid, and apparently dead. Fresh sea water
was supplied however ; and in November its motion
was perceptibly resumed. On the 28th it climbed up
to the top of the vessel ; the rudiments of new tenta-

cula were tlien visible. This animal perished by an ac-

cident, after having survived the operation fourteea

months.
Another actinia was cut asunder on the 9th of Novem-

ber :—the basis immediately contracted, and remained
in the same stale until the 13th of January, when it

shifted its position. So early as the 1 5th, two rows of

new tentacula were visible, and the animal was in mo-
tion. It then fed on muscles, and the reproduced parts

were soon nearly as large as those cut off. The upper
portion seized, and swallowed, part of a muscle, after

the operation, which passed through and through the

opening, for want of a base. This fact may perhaps be
considered further evidence, that many animals are not

so exquisitely sensible of pain as others. For, in addi-

tion to it, we have authentic narratives of some animals,

which have survived incredibly long, though deprived of

the heart and the brain : of decapitated butterflies sport-

ing among the floAvers, and mangled Insects living near-

ly as long as those that were entire.

On the nth of July, the upper part of an actinia was
cut ofi": new limbs began to shoot out on tlie 21st, and
two rows of them were seen on the 25th. The colour-

ing of the tentacula was faintly renewed on the 1 1 th of

August, and soon afterwai'ds it would scarcely be known
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tliat an operation had been performed. Here it may be

observed, that all reproduced parts are of a pale light

colour, which darkens with age.

In another actinia, cut asunder on the 7th of August,

the third row of tentacula was visible on the 9th of

September, and a fourth on the 19th. On the Sd of

October it began to eat, and soon after became a per-

fect animal.

The period required for complete reproduction is

extremely various, and chiefly dependent on the frequent

renewal of sea water, and the temperature of the atmos-

phere. In favourable conditions, the tentacula are some-
times regenerated in a few days. A young anemone,

cut asunder on the 16th of June, had the upper half re-

produced on the 30th. One, as thick as the arm, being

divided on the 18th of October, put foVth new limbs be-

fore the end of the month ; but it did not begin to feed

until the 10th of December, at which time its mouth was
hardly formed.

Similar to what succeeds in other animals enjoying

the same prerogative, if the part reproduced is severed

from the actinia, a new reproduction will ensue. We
know not how often this experiment may be repeated :

But it is established by the concurring testimony of re-

putable authors, that several heads may be successively

obtained, by decapitating certain species of snails ; and
we apprehend, that the reproductive powers of actinice

are equaR^ ample with theirs.

The course of nature is sometimes diversified in ac-

complishing the reproduction of horizontal sections. In

ene experiment, where an animal flower was cut asun-
der, the upper half, instead of acquiring a new base in

place ot that which was wanting, shot forth new tenta-

cula from its under part; and a monstrous animal, which
fed at both ends, was thus produced.
The reproductive powers of the actiniae are not limit-

ed to horizontal sections only ; for one, cut perpendicu-
larly down the middle, will become two perfect and en-

tire animals ; so perfect, as to propagate after the repro-

duction has been completed, or while it is going on. Of
this we have various instances, equally well ascertained

as the preceding.

A large anemone, just taken out of the sea, was cut

perpendicularly into four parts. It immediately dis-

charged twelve young ones, which is not an uncommon
occurrence however; for these animals, on suffering

pain, frequently discharge their young. Besides the

twelve at first produced, three of the quarters produced
fourteen more, but the fourth none.

Although the perpendicular section succeeds in ob-

taining complete reproductions, it is more difficult to per-

foi-m, and is accomplished with less certainty. Perhaps
the vital powers are exposed to greater injury : we
know indeed that merely cutting the base asunder is

utterly destructive of some species of these animals.

But the ultimate cause of the fact, notwithstanding we
may daily behold it, is still involved in obscurity, and
will remain so until we can obtain some definite idea of

the chief residence of the vital principle. Many other
animals evince similar peculiarities. The brain, the
heart, the lungs, seem endowed with different degrees
of vitality. The life of these organs, in some animals,
seems dependent on each other; and the slightest con-
tact with external substances will occasion instant death.
But there are animals unquestionably which can -urvive
total privation of those we deem the most indispensibie,

far days, weeks, and eren entire months.

Among the more unaccountable reproductions of the

animal flower, are those arising from the shreds torn oft

its base. It frequently happens, that, in sudden contrac-

tions, all the surface is not detached with equal celerity,

whence certain portions are separated and left behuid,
adhering to the substance where the animal flower was
fixed : these become complete, like the parent animal.

On the first of October, an actinia, by a sudden con-
traction, lost a fragment in this manner, which formed
an irregular segment of the circle formed by its base.

In a few days, the fragment grew larger, and then ]-c-

sembled the segment of a sphere. During a month,
neither the mouth nor tentacula were visible ; but, on
the 7th of November, they could be seen by means of a
powerful magnifier, and were distinctly perceptible on
the 16th. In the beginning of the subsequent January,
this portion completely resembled the original actinia,

in every thing excepting the number of tentacula. In
another experiment, ten small shreds, cut with a knife

from the bases of different sea anemonies, grew into as

many perfect animals.

Experiments with these minute sections are not uni-

formly attended with success. Large shreds perish, and
the small ones must be severed clean off". Besides, they

require constant supplies of sea water, and unremitting-

attention to keep it fresh and pure. The vigour of all

actiniae, indeed, both old and young, seems chiefly to

depend on frequent supplies of water. A single shred
often produced several anemones, which sometimes re-

main connected, and become monsters, though common-
ly detaching themselves asunder.

Actiniae frequently change the skin. The colour then
appears clearer, and somewhat lighter. We apprehend
that all darken with age ; and it is known that some arc

of a different hue in autumn and winter, from what they
exhibit in spring and summer.

Actiniae die when kept in fresh water, they scarcely

move, and their brilliant colours fade. They can bear
the cold of congelation with impunity ; but the exact
degree of cold destructive to them is not yet ascertain-

ed. From several cruel experiments, it appears that

they suffer pain from 95 to 99° of heat, and lose their

hold at 115°. Encreasing it still furtlier, 144° destroys

them. When dying from disease, they grow flaccid,

contracted, unable to inflate themselves, and gradually
waste away. Sometimes, repeated supplies of water
will protract life, and infuse vigour into them ; and their

death and dissolution are evidently accelerated without
it. It is said that these animals suff"er nothing from a
vacuum ; and that they neither close on the exhaustion of
the air, nor open on returning it.

Monstrous actiniae are sometimes found in their na-

tive element ; whose monstrosity commonly consists in

a superabundance of parts. We have seen one com-
posed of two bases under the ring of tentacula, but so
situated, that both could not at the same time be cm-
ployed in such a manner as to attach the actiniae. The
tentacula were as numerous as if they had belonged to

two separate animals of that particular species. Four
of these, by a greater degree of monstrosity, diverged
from one root. The abbe Dicquemare instances other
monstrosities, such as a perfect body and basis diverging

into two branches, each provided with the natural num-
ber and proportions of tentacula. Some authors seem
disposed to ascribe the facility of reproduction, and also

the monstrosities of the actiniae, to their gelatinous

structure. The constituent parts, tliey conc«ive, may
Q2
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sufTer greater injury vilhout destruction, and may di-

verge from the laws restraining them within certain

bounds and proportions, owing to their soilness and

flexibility. Hut it is difficult to assent to this theory, from

our knowledge of the extraordinary reproductions that

ensue in other animals, whose substance and contexture

by no means come within the description of gelatinous,

at least when they are in a mature stale.

The anatomical structure of the actiniae is little un-

derstood. Cuvier observes, that nothing resembling

nerves is to be found in them, yet they possess a deli-

cate sense of feeling; and although eyes seem entirely

vanting, they arc sensible of the presence of light, 350.

—

which, in general, seems to produce some agreeable

sensation. We cannot explain by what means their

powerful adhesion is occasioned ; whether or not it is

simply by exclusion of the surrounding fluid ; nor do we
know how the teniae ula retain their prey ; whether it be

by some means analogous, or by a gelatinous substance

of a peculiar nature.

Several species of actiniae are edible, and even very

sapid. Plaucus says they are ate in Italy ; and, accord-

ing to Rumpluus, they are also an article of food ia

Amboyna. The like has been tried at Havre de Grace,
where, in ascertaining the safety of it, a number were
first given to an animal, and no noxious effect arising,
it was judged that the experiment might be made with
impunity.

The diflcrent species of animal flowers are far from
being well and explicitly defined ; and it is not improba-
ble that some maybe removed into other classes.

See P'/iilosrjJihkal Transactions, vol. xlii. p. 590 ; vol.

1.—Ivii.—Ixiii.—Ixv.—Ixvii. Journal de Pliysicjue, In-

troduction, tom. ii. p. 51 1 ; torn. i. p. 473.—iii. 372.—v.

50.—vii. 515.—viii. 305—xv. 76.—xxvii. 373.—xxxi.
206.—xxxii. 380. Transactmis of the Linncan Society,

vol. V. Hughes's A'atural History of Barbadoes, plate

xxiv. Cuvier's C*omliarative Anatomy, vol. ii. Plaucus
de conchis miiius notis. Baster Ofiuscun Subscsciva, p.

119. Barbut, Genera Fermiiim, pM't i. Midler's Zoo/o.f/a

Danica. Ellis on the Corallines, (r)

ANIMAL MAGNETISM. See Magnetism.
ANIMAL SUBSTANCES. See Chemistry.
ANIMAL HEAT. See Chemistry.

ANIMALCULE,
Animalcule, in a general sense, signifies a small ani-

mal ; but here it is used to denote one so minute, that

its form and parts cannot be distinguished, without the

aid of the microscope.

If particles of animal or vegetable matter are a few

days infused in the most limpid water, on applying the

smallest portion of it to the microscope, innumerable

animals of various shapes are discovered. These have

been denominated Animalcula Infusoria by naturalists.

But their only habitation is not in infusions thus artifi-

cially made; the mud of ditches, the scum of stagnant

waters, pools, and marshes, which to vulgar eyes pass

for the vilest matter, are the source of admiration to the

contemplative philosopher, from the rare and wonderful

beings they contain. In the sand deposited by common
sewers is found an animal endowed with the incredible

property of resisting death, in enjoying the privilege of

a real and undoubted resurrection. It is to the nature

of this, and some other remarkable animalcules, exhi-

biting peculiarities known to reside in no other part of

animated existence, that our attention shall chiefly be

directed, after briefly narrating the systematic arrange-
ment under which they have been brought.

Here we are guided by the labours of the indefatiga-

ble MuUer, who has divided animalcules in two classes,

consisting of seventeen genera, and these, from specific

characters, subdivided into 378 species.

Class 1.

\nlmalcula with-

out external or-

gans.

Class 2.
,

\nimalcula with <

external organs.

Genera.
_ ... Species.

1. Monas, a pellucid, simple, punctiform worm. Invisible by the naked eye, 10

2. Proteus, an invisible, simple, pellucid worm of variable form, 2

3. Fo/i^ox, an invisible, simple, pellucid worm, of a spherical figure, 12

4. Enchelis, a cylindrical, simple, invisible worm, ~7

5. Vibrio, a simple, long, round worm, invisible, 31

6. Cychdiiun, an invisible, simple, pellucid, flat, orbicular, or oval worm, ' 10

7. Paramiccium, an invisible, simple, pellucid, membranaceous, oblong worm, 5

8. Pholfioda, an invisible, simple, pellucid, flattened, sinuated worm, 16

, 9. Gonium, a simple, angular, fattened worm, invisible, 5

1^10. Bursaria, a simple, hollow, membranaceous worm, invisible by the naked eye, 3

1. CVrcnWu, an invisible, pellucid worm, with a tail, 22

2. Leuco/ihra, an invisible, pellucid worm, universally ciliated, 26

3. Trichsda, an invisible, pellucid, hairy worm, 88

4. Therona, an invisible worm, with horns, 14

5. ///mfi7!io/;;M, an invisible, pellucid, cirrated worm, 7

6. Vorticelta, a contractile, naked worm, with rotatory ciliae, visible to the eye, 75

r. Braschionus, a contractile worm, covered with a shell, and provided with rotatory

l_ ciliae. Some species are invisible to the naked eye.* 22

* This arrangement of MuUer, only in a reversed order, has been adopted by Gmelin, in the last edition of the Sysiema .A'.-.turx of

Linnaus. In die Linnxan s\stem, the ammalcuU infusoria rank as the last order in the class of vermes; and in llie latest r.n-Mncfe-

ments of the Fiencli naturalists, they constitute a family of the first order of zoophytes. Diimeril, in his Traite FMment.are </< //istnirt

J\raturelle, tom. ii. p. 12, arranges Uie genera oi triclioda and iiorticella along witll the genus hydra, {^polypus) though the latter are gene-

rally visible to the naked eye. See Zoophytolocy.

m.
t*
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These, including a very tew animalcules treated of

by other natuiahbts, are all the species that have hith-

erto been enumerated. Uut we can hardly doubt that

many more exist, and that some will be found peculiar

to certain countries only; for it must be wondered, that

it is principally in the more nortuern regions where the

properties of animalcules have been investigated.

It is probable, that, while future inquiries produce

new animalcules to our notice, tney may remove some
of those already known into the insect tribes ; and it is

not unlikely that they will prove some of the generic

distinctions, now admitted, to be founded on arbitrary

or erroneous principles.

Accounting for the origin of animalcules is a point of

extreme difficulty, because their existence seems solely

dependent on the adventitious union of animal or vege-

table substances, and a simpie fluid. Their germs, it

has been thought, are either suspended in the air, or

are mixed with the macerating particles. MuUcr and
Spallanzani, two philosophers of equal eminence, con-

ceive it more probable that they fall from the air. The
latter took sixteen large glass vessels, of the same size,

and divided them into four classes. Four were her-

metically sealed, four stopped with wooden stoppers,

four with cotton, and the remaining four left open.

Thus, the external air had no communication with the

interior of some, very little with others, with the third

class more, and with the rest it was as free as possible.

Every class contained infusions of hemp-seed, rice, len-

tils, and pease; which substances were boiled a full

hour in the vessels before being closed up. In twenty-

five days the whole w-ere examined, and were found to

contain both large and small animalcules. The four

open infusions seemed to teem with life; about a third

fewer were in those stopped with cotton; still fewer
were in those with the wooden stoppers, and in the

vessels hermetically sealed were fewest of all. The
result of the experiment was the same on changing the

macerating substances. If, instead of using stoppers to

all the vessels, the surface of the infusions were cover-,

ed with oil, this still further diminished the number of

animalcules.

It is a prevalent opinion, that animalcules may be dis-

covered in rain water by the microscope, and in that of

the purest fountain. But this is an error. Sometimes,
indeed, though they.may be found in either, they are ex-
tremely rare. They do not originate in vacuo; and as a

vacuum in time becomes fatal to them, it is conjectured

that they perhaps respire. Numbers appear where the

rarefaction of the air kffeps thirteen inches of mercury
in equilibrio; and they originate in vessels hermetically

sealed, if sufficiently capacious ; not invariably so, how-
ever, and there are always fewer. Thus, there is great

reason to conclude, that their germs exist, not only in

the air, but also in the macerating substances, or even
in the fluid itself; and are gradually unfolded, accord-

ing to the concurrence of the circumstances, which
promote their expansion. Among these, heat and pu-
trescence seem the most indispensible.

In regard to the degree of heat to which infusions

may be exposed, and still produce animalcules, there is

a remarkable difference. The smaller species still ori-

ginate, after infusions have been subjected to 212°, in

close vessels. None of the larger species appear after

95". Some are seen when it has been 93°, and they are

numerous at 88°. Hence it is inferred, that the germs
•f the lesser animalcules are more capable of with-

standing the influence of heat than those of the larger
ones.

We have already intimated, tiiat the animalcule tribes
are not confined to artihcial infusions alone. Milk,
blood, urine, and other animal fluids, abound with them
after standing a certain time ; for none are naturally
there, contrary to the general belief In urine, the same
race always continues, though kept for several months;
nor do the animalcula of stale urine die, when put into
that which is recent. There is no certain law with re-
gard to the peculiar species produced by any particular
infusion. In general, several diflerent species will be
exhibited, which disappear, and are succeeded by
others; and sometimes, where there are myriads of one
kind, a single solitary animalcule, of a remote genus, is

found among them. Vinegar is full of minute eels,

which are al o found in paste. MuUer conceives that

the sea abounds in animalcula peculiar to itself; and
Spallanzani observes, that vegetable substances, dis-

solving in sea water, produce swarms of animalcula. It

is possible, that, on carefully attending to the different

seasons of the year, the existence of various species of
animalcula may be found dependent on them.
The extraordinary minuteness of animalcula sur-

passes the conception of the human mind. Leeuwenhoek
calculates, that the size of some, is to that of a mite, as
a bee is to a horse; an hundred others will not exceed
the thickness of a single hair; and ten thousand of a
different species may be contained in the space occu-
pied by a grain of sand. The most powerful micro-
scopes can only discover points in motion among the
fluid, gradually decreasing, until they become imper-
ceptible to the view.

The shape of animalcula is infinitely diversified. Let
one suppose himself transported to a region, where the
appearance, figure, and motion of every animal is un-
known, and he will form some idea of the variety pre-
sented by a drop of an infusion presented to the micro-
scope. One animalcule is a long slender line; another
is coiled up like an eel, or a serpent; some are circu-
lar, elliptical or globular; others, a triangle, or a cylin-
der. Some resemble thin flat plates, and some may be
compared to a number of articulated reeds. One is

like a funnel, another like a bell; and the structure of
many cannot be compared to any object familiar to our
senses. Certain animalcula, such as the [iroteus dif-

Jliieris, can change their figure at pleasure ; beintr

sometimes extended to immoderate length, and t

contracted to a point. One moment they are ipflt

into a sphere, next completely flaccid, and then var.

eminences will project from the surface, alteruig tl

apparently into animals entirely different. Neithti ..,

the peculiar motion of animalcula less remarkable. In
several species, it consists of incessant gyration on the

head, as a centre, or around a particular jx)int, as if one
of the foci of an ellipse. The progression of others is

by means of leaps or undulations ; some swim with the
velocity of an arrow, the eye can hardly follow them

;

some drag their imwieldy bodies alont^ with painful

exertion ; and others again seem to persist in perpetual
rest. These observations lead to an important conside-

ration, namely, the inconceivable minuteness of the or-

gans, and the component parts of these organs, by which
such motions are performed.

The food of the diflerent species of animalcula is not
yet indisputably ascertained. Probably it consists both
of animal and vegetable matter; and they also prey cii
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each other. The latter circumstance, mdeed, has been

denied; for it is maintained by several authors, that, if

the vortex which many are endowed with the faculty of

creating in the fluid, does ingulph other animalcula

along with vegetable substances, that the former are

rejected, and escape in safety. Other authors maintain

the opposite opinion with equal confidence. Lecuwen-
hoek, in speaking of the wheel-animal, indicates his

belief of the fact. Ellis says the same of an animalcula,

denominated by him vol-vox vorax. Goeze has seen

the trichoda cimex devour the lesser animalcula vora-

ciously ; and Spallanzani, speaking of this subject, ob-

serves, that animalcule feed so greedily upon each

other, as to become larger. Here the pursuit is no

longer interesting; they prove indolent and sluggish.

On the contrary, if reduced to abstinence, by being kept

in distilled water, they are full of spirit, and eagerly de-

vour the minute animalcula supplied to them ; and the

transparency of their bodies allows us to perceive them
within, still retaining motion after being swallowed.

Thus, the opinion of the authors who deny the fact must
yield to such distinct observations.

Baron Gleichen tinged water with carmine, and mix-
ed it with an infusion. On the second day, the internal

colour of the animalcula shewed, that most of them had

swallowed part of the liquid.

Of all the peculiarities by which animalcula are dis-

tinguished, those which respect their propagation are

the best deserving of attention. The concourse of the

sexes is required to perpetuate the species among- the

larger animals ; but, on descending the scale, some are

found which individually possess the characteristics of

both sexes united in themselves, though their con-

course is still required. In some, such as fishes, each

possesses the sexual organs of the male or female ; but

instead of their concourse, external fecundation takes

place : and others again, such as the animal flower and

polypus, are strictly hermaphrodites; and all produce

their young without actual fecundation. The animal-

cula infusoria propagate by eggs, by living foetuses, and

by a portion of the body being detached from the body

of the parent. Whether they have any union of tlie

sexes, like the larger animals, is keenly contested.

Roffredi denies the copulation of animalcula in general,

though he admits that of microscopic eels. MuUer re-

lates several instances of it; and he affirms that it has

continued two hours in the Paramecium aurelia. Spal-

lanzani put the egg of an animalcule into a watch glass;

it T^roJuced an animalcule ; which, though isolated, laid

eggs, and from these came fertile animalcula. On his

isolating the young of viviparous animalcula, they pro-

duced a fertile offspring. He never witnessed the copu-
lation of animalcula during his numerous observations,

but he does not deny the possibility of it. Therefore, it

is most likely, amidst all the varieties of their propaga-

tion, that it does take place.

Animalcula also multiply, by a spontaneous division

of the body, into two or more parts. This singular mode
of propagation was first ascertained by M. de Saussure,
and has been further investigated by succeeding natu-

ralists. If an animalcula, propagating in this manner,
is isolated in a watch glass, the traces of a contraction

around the middle of the body become visible, which
marks incipient division. The stricture soon increases

insensibly, and the animal then somewhat resembles a
blown bladder tied tight across. During this interval,

it still swims about in the infusion, darting its head

among the surrounding particles of matter. The con-
traction gradually augments, and the animalcula is at
length changed into two spherules, connected to each
other only by a single point. Their motion is now fre-

quently interrupted, until at last complete separation
takes place, and two perfect animals are produced. At
first they appear unable to move ; but each resumes the
velocity of tlie original whole, and in a short time ac-
quires its full size. Sometimes the rapidity of their
motion is not realized ; and, during the progress of di-

vision, the size of each part becomes nearly as great as
that of the entire animal.

That naturalists may be enabled to repeat these cu-
rious experiments, it is fit, that, before further illus-

tration of the subject, we should explain the method of
isolating an invisible animal. A drop of infusion is

conveyed into a watch glass, with the point of a pen, it

is of no consequence though abounding with animal-
cula, and a drop of water put two or three lines distant

from it. A channel is then made between them, by
drawing out the circumference of the drops. The ani-

malcula are not slow in finding the channel, which they
traverse, and arrive one after another in the drop of

water. Whenever an animalcula is observed with a

magnifier to enter the drop, the communication of the

channel is cut off" with a hair pencil, and the single ani-

malcula imprisoned.
But to return. There is a species of animalcula form-

ed in infusions of hemp-seed, which is described by M,
Bonnet, as provided with a beak, or hook, at the ante-

rior part. When an animalcula is about to divide, it

seeks a convenient place at the bottom of its infusion,

commonly among that semi-transparent kind of muci-
lage which is formed in those of hemp seed. After
searching and examining various places, it at last fixes

on one. The body, which is naturally long, contracts
;

the curved beak is retracted or concealed, and the ani-

mal assumes a spherical figure. It next begins to re-

volve on itself, so that the centre of motion is fixed, or

the sphere never changes its place. The motion is per-

formed with the most perfect regularity, but the direc-

tion of rotation is Constantly changing, in such a man-
ner that the rotation may be first from right to left, then
from before, and next from left to right, and all these

changes are perfectly performed, without the animal-

cula, or rotatory machine, changing its place. At length

the motion accelerates, and at the point where the

sphere seemed motionless, two cross divisions begin to

be visible, exactly like the husk of a chesnut ready ta

burst. In a little longer, the'animal appears agitated,

and making great exertions, and at last divides into

four parts, the same as the producing animalcula, but
smaller. These grow larger, and each divides into

four, which in their turn encrease, and the young al-

ways become equal to the parent, if the word parent

may be used in this singular mode of generation.

Propagation, by division of the body, is not confined

to the more simple animalcula ; it extends to those of

complicated structure, such as the vorticella, to which

genus the one we have just described probably belongs.

The vorticellae are so denominated, from their power
of creating a vortex in the fluid which they inhabit, by

means of a circular row of fibrilli, proceeding from the

head or anterior period; and the floating particles in

the infusion, being absorbed, the animal can select its

food from among tliem.

The vorcicelU hiant propagates by a longitudinal di-
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vision of the body. The figure of this animal resembles

a bull, to which a filament or tail is attached. Previous

to the commencement of division, the anterior part ap-

pears languid, then a small cleft is seen in it, which
gradually encreasing, each portion exhibits a mishapen
animalcula. As the separation advances, the figure of

each uecomes more periect, the division is at length

completed, and both become entire, and well-formed

animals. The filament, however, belongs only to one,

the other acquires it. When the division is almost

perfected, each part forms its own peculiar vortex, in

points diametrically o^.posite.

Several of the voniceil.E resemble a plant in minia-

ture, consisting of a stem, that puts lortn numerous
branches and twigs, each terminated by a bell in its fi-

brille, which tornis the active part of the animal. Of
this kind are the racemosa, /lyraria, convallaria, polyfiina,

and acinosa. Every bell, with its filament and fibriili,

has a spontaneous motion, independent of the rest ; by

alternate contraction, and extension, it can approach

and recede from tlie stalk, or branches. Sometimes the

whole will instantaneously close into a minute, round,

white speck, at the root where it fixes, and as instan-

taneously expand into a perfect tree. The common
stem may be detached at pleasure, and then the entire

animal swims through the fluiil, with its numerous fila-

ments, bells, or fibriili, often exceeding an hundred, in

motion; each forming its own peculiar vortex to absorb

its food ; and thus presenting a singular and interesting

spectacle, of which it is difficult to convey an adequate
idea by description.

If a bell, with its filament or pedicle, is detached from
the stalk, the pedicle fixes to another place, and a new
race of animalcula is produced. Then the -vorticelle ra-

viosx fixed in this manner, eight new bells germinate
from the root of the old one, which in a few hours rise

on their own pedicles ; and from those bells others, in

a short time, also proceed. But it likewise appears,
that the twigs, six days after losing: the bells, renew
them at their extremities.

The vorticellie fiyraria is also of a similar structure ;

it resembles a shrub, with numerous ramifications, each
terminated by an animalcula. During the progress of

propagation, two animalcula are found at the extremity,
instead of one ; or, if any appear single, they are mark-
ed with a slight furrow, which indicates incipient divi-

sion. Each produces two, then four, eight, sixteen, and
thirty-two, animalcula. Spallanzani describes his ob-

servations on one of these vorticellae. It resembled a
tree in miniature ; numberless branches, dividing into

smaller ones, proceeded from the trunk; these divided

into others successively less, and each of the smaller
bore a bell at the extremity. Every three or four se-

conds, the trunk unexpectedly contracted towards the
base, and instantaneously drew in all the branches,
twigs, and animalcula, but in a moment restored the
tree complete, with all its animals, to the original state.

During the course of an observation, the ramifications

of the plant had so much extended, and the numbers of

the animalcula encreased, that its circumference was
tripled. But the supervening death of the animalcula
occasioned that of the plant. They began to fall from
the branches, as fruit falls from the tree, and as they
gradually separated, the motive power finally was lost.

Spontaneous extension and contraction were no longer
seen ; the vibration of the fibriili, or the attending vor-

tex } each animalcula became disfigured, and was de-

stroyed. The plant lived while the animalcula formed
a part ot it ; after that, its vegetation was at an end, its

motion ceased, aim death ensued.
There is one species of animalcula sometimes found

in an infusion of beets, wliich propagates by a small
fragment* detaching itself obliquely liom the body.
This, when separation is accomplished, is not a twcUth
part of the orighial in size

;
yet it swims actively

through its fluid, and in the course of a day becomes
equal to its parent, when it begins to propagate in the
same manner.
The vvlvox globator is a globular animalcula, of a

greenish colour, visible by the naked eye. It is fre-
quently found in the water of ditches,'and marshes
abounding with glowing vegetables, as well as those in
a decomposing state, and often in considerable num-
bers. Its mode of progression through the fluid is by
revolving on itself, or rolling like a sphere, whence its

name has been derived. This animalcula consists of
extremely transparent membranaceous substances, con-
taining minute globules, irregularly dispersed within
it. On examination with a very powerful magnifier,
the globules appear so many young xiolvoxes, each pro-
vided with its diaphanous membrane, and within that
again is involved another race of descendants. Some
observers have discovered even down to the fifth gene-
ration in the parent ; others have not been able to see
fartner than the third. When the volvoxes have attain-
ed a certain maturity, the included young begin to
move ; they detach themselves from the parent, and,
successively escaping from the investing substance,
swim about in the infusion. When all have left it, the
common envelope, or mother, becomes motionless,
bursts, and disappears. Then the new volvoxes rapidly
encrease in size ; their included globules likewise grow,
they begin to move, the parent bursts, and the young
swim at large in the infusion. By isolating these ani-

'

mals in watch glasses, the thirteenth successive gene-
ration, from a single parent, has been obtained.

The monas uva is an animalcula resembling a cluster
of several minute corpuscules joined together, being
sometimes four or five in number, and even more. Its

propagation is effected by each corpuscule detaching it-

self from the groupe, and transforming into a new clus-

ter, which in time divides as it were into pieces, for the
purpose of perpetuating the race.

The goniutn fiectorale is a greeni^i animalcula, con-
sisting of sixteen oval corpuscules, all invested by a
common membrane. While at rest, they exhibit a sphe-
rical shape, when in motion an elliptical one ; but the
figure of the whole animal is quadrangular. This ani-

malcula propagates by the bursting of the membrane;
the parent thus dying in giving birth to sixteen young,
each of which, in its turn, in like manner produces six-

teen descendants.

Analogous to tliese is another infusion animalcule,

which is visible by the naked eye ; but wo are unable to

ascertain the precise genus to which it belongs, though
most probably it is the volvox sfihj:rula of Muller. This
animal dwells at the bottom of infusions of the marsh
lentil. It is of a globular figure, and appears com-
pletely covered by tumours ; these, however, are so

many concentric strata, not of tumours, but of animal-
cula, all aggregated above each other. The animalcula,

or parts forming the first stratum, separate from the

sphere, and swim about in the infusion, by which means
the second stratum, composed of similar tumours, or
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animalcula, is laid open. These also separate, when
all the first have departed, and expose a third to view.

This also vanishes; so that a fourth and fifth stratum,

and even more, make their successive appearance and

departure, until the entire globe, from the circumfer-

ence to the centre, is completely decomposed into a

swarm of minute animalcula. The parent sphere con-

sists of at least one hundred parts; and though its otily

progressive motion is rolling at the bottom of the fluid,

the animalcula detached, swim with the utmost velocity.

It one of these young is confined in a watch, it is ob-

served to attain its full size in a few days, its motion re-

laxes as its growth cncreases, and it ends in the rolling

progression. At first the external surface is smooth, it

then becomes unequal and covered with tumours, which

are the animalcula that at length separate and swim
about in the liquid.

Such are some of the more remarkable methods by

which the race of those minute animals is perpetuated.

But the dangers to which they arc exposed inhnitely

exceed those attendant on the largir animals, not only

from the noxious quality imparted to infusions, but from

evaporation, an indispensible occurrence in natural

events, which is destructive to myriads, beyond the

power of calculation to reach. Independent of those

that die in giving existence to their young, they are,

like other animals, subject to instantaneous death. Ac-

cording to Muller, several of the larger species are de-

stroyed and totally dissolved by simple contact with the

air. Some he has seen decomposed on approaching the

edge of a drop, and others, amidsi the rapidity of tiieir

course, have been dissolved in a moment. Too much
heat and cold are alike fatal to them ; they die at a de-

gree of heat between 106° and 111°
; and if the liquid

-ivhicli they inhabit freezes, it kills them. But if by any

means its fluidity can be preserved, they will not be de-

stroyed below the cold of 12°, or even 20°, under the

freezing point. The anguillse of vinegar can endure a

still greater degree of cold. Dr Power remarks, that

the vinegar may be frozen and thawed several times,

and they will still be as lively as ever.

But some animalcula enjoy a privilege denied to the

rest of the animated creation. They can be revived

after death. So shigular and unaccountable a property

merits the deepest consideration. Nor is this wonder-

ful prerogative confined to the momentary intc rruption

of life : it succeeds, so far as we hitherto know, though

the vital functions have been suspended for an unlimit-

ed length of time. In recurring to analogies, we find,

that there are many animals, quadrupeds, serpents, and

chiefly of all insects, which are reduced to a state of

torpidity by the simple approach of cold, without any

otlicr operative cause. Their motion ceases, their mem-
bers stiffen, and they are absorbed in a profound sleep,

from which they can be aroused by the application of

heat alone. But this lethargic state is widely different

from that of death, though that will be its termination,

if too long protracted. Perhaps this may also be the

case with those animalcula of which we treat ; and if

the state into which they are brought be not real and
absolute death, in the most rigorous sense of the word,

that which allows the animal substance to decompose,

too long suspension of the vital functions, without re-

newing them by resurrection, may be alike fatal in its

consequences.

The wheel animal, or vorticrlla rotatoria of systema-

tic authors, is one of the animalcula enjoying this admi-

rable prerogative in the most distinguished degree. It

was first discovered by Leeuwenhoek, in 1702, and has

since been frequently the subject of observation by other
naturalists, from whoso investigation it appears, that

the singular faculty of resuscitation is extended to seve-

ral species oi this animal.

The wheel animal is frequently found alive and active

in rain water tliat has stood several days in leaden gut-

ters ; and it also dwells among the slime deposited by
common sewers In its quiescent state, when it resem-
bles minute dry globules, of a reddish yellow colour, it

is discovered among the sand of tiles, or the leads of
roofs of towers, or houses, and in the conductors of i^ain

water. But, besides these situations, numbers are found
inhabiting ditches and marshes, sometimes in such abun-
dance, that twenty or thirty have been seen in a single

drop ; and they likewise appear in infusions totally des-

titute of sand. It that taken from roofs or tiles is of a

reddish colour, it is almost always a certain indication

of the presence of wheel animals in a quiescent state.

It is difficult to describe this animal while living, from
its perpetual change of shape ; in which it affords a
good illustration of the numerous variations presented

by one individual of the animalcula infusoria. Some-
times it is protracted into extreme slenderness, then it

is inflated into a short, corpulent figure : one half of the

organs composing the whole will next be concealed,

wliile the other is seen in its full size and figure. The
wheel animal fixes itself by means of a point at the one

extremity or tail, which, if viewed by a powerful mag-
nifier, is found to consist of a number of smaller points:

and from the other extremity or head two organs pro-

ceed, resembling wheels, which, by a rapid motion that

they are susceptible of, produce a vortex in the sur-

rounding fluid. These organs are not exactly of the

same description in all wheel animals : in some they

arc circular, in otiicrs semicircular, or even of a more
irregular figure. Filaments, or fibrilli, of various length,

according to the different species, proceed from them,

similar to those ftiat we have already said occasion a

vortex, for the purpose of supplying animalcula with

their food. According to the opinion of several of the

most acute observers, among whom is Leeuwenhoek,

the vortex is produced by the actual revolution of these

organs, as of two mechanical wheels; and they describe

this revolution as not always proceeding in the same

direction, but first from right to left, then from left to

right, and so on alternately. Yet, notwithstanding our

respect for the skill and talents of such renowned na-

turalists, we cannot deny that we think the production

of the vortex is more probably effected by the simple

motion of the fibrilli; that it may ensue from their

rapidly bending in regular or alternate succession, or

by some analogous means. Leeuwenhoek and Baker

both suppose, that the wheel animal has a heart. Mul-
ler and Spallanzani, particularly the former, conceive,

that what has been taken for this organ, is a muscle

serving the animal in deglutition. On the upper part

is a horn or projection, which is not easily observed,

unless when the animal is about to make a step, accord-

ing to its peculiar mode of progression. The wheels

are displayed only at the will of the animal : one is often

retracted like the hom of a snail.

The abbe Roffrcdi afhrms, that the wheel animal

propagates by eggs, which he says he has seen it pro-

duce; and he has kept them until they were hatched;

whence it appears, that they undergo no metamorpho-
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sis. It is also proved ihut they arc hermaphrodites in

the sirictL-st sense. The fit'tli successive generation has

been obtained Irom isolated annuals, or their eggs.

But it is lime to speak ot the plicnomena attending

its death and resurrection. When the water containing

the wheel animal evaporates, it becomes languid and

inactive, the motion of the wheels is interrupted, they

are retracted within the body, the tail loses its hold,

the sliapc alters, and ihe animal dies. Its figure is now
so small and distorted, that it cannot be recognised for

the same being. It giows dry and hard, and on being

touched with the point ot a needle, flies into a thousand

pieces. Yet, notwitlistanding so great an alteration has

taken place, the animal may sliU be revived, though
kept in this condition days, months, and even years,

without interruption. All that is required tor its resur-

rection is being moistened with wati,r. The period of

humectation necessary to the recovery of the full and

active principle of life is various, according to the spe-

cies of the animal, and perhaps the circumstances in

which it is found. Some revive in a few minutes, others

require half an hour or more. Leeuwenhoek relates,

that when he afiused water on a quantity ot sand that

had been dry thirteen days, one ammalcula attempted

to swim in five minuses, but others not till after the

lapse of three hours. It has been said, that those dry

for years revive as soon as those that have been dry

only a few hours. The precursors of animation consist

in the hard and disfigured substance beginning to swell

;

a point appeaft at one extremity, which moves, with

alternate extension and contraction ; the opposite part

also becomes pointed : these are the head and tail. The
rest of the organs successively unfold ; the wheels are

displayed; the animal resumes iis original shape, and
swims vivaciously through the fluid.

The length of time during which wheel animals may
be preserved in their quiescent state, and still retain

the faculty of resurrection, has not hitherto been ascer-

tained. Leeuwenhoek kept them dry twenty -one months,

yet they recovered on new humectation. Baker revived

them after a longer period. Fontana preserved them
two years ; and Spallanzani seems to infer, that he kept

a quantity of sand containing these animals four years

in a phial, and whenever a portion of it was moistened,

they revived. " These facts," he continues, " must be

understood under some limitation. Although the ani-

mals do revive repeatedly, and after remaining long

dry, it is certain that the number always decreases in

proportion to the time that the sand continues dry, and

the times it has been wet for their resurrection. It is

true, I have seen the eleventh resurrection. The first

time, the wheel animals were very numerous; but their

numbers continually diminished, and at length became
very small. On still wetting and drying the sand, none

revived the sixteenth time. Another portion of sand,

numerously inhabited by wheel animals, was taken from
roofs; and I have preserved it dry in a box for three

years, only moistening it every five or six months, for

my observations. But the resurrections are always few-

er ; and it is no exaggeration to say, that now, at the

end of the third year, a third do not revive." Humec-
tation with warm water produces the revival sooner than

if cold is used.

There is one thing, however, indispensible to the re-

surrection of wheel animals, which is, the presence of

sand. If it is wanting, they will never revive, though
moisture be copiously supplied. Their members will
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partly swell indeed, from their dry and contracted state,

but they will reniain motionless. This is a circumstance
which has been remarked by several naturalists ; and if

a number of quiescent wheel animals are put into a
watch-glass, in some parts of which there is sand, and
in others none, it is only uniung the sand that they will

be revived. If a consitlerable quantity is spread irregu-
larly over a surface, the resuscitant animals will be
most numerous where it is most abundant. ,

Resurrection is also later among a small quantity than
where there is much. If it succeeds here in four mi-
nutes, in the other case it will require nine or eleven.
Further, it appears that privation of sand deprives them
of their innate faculty ot resurrection.

The heat of 1 lo" kills the revived animalcula, whether
it proceed from the solar rays or from fire. But in a

state of desiccation, they can support between 153° and
158" without destruction. If the sand containing them
is wet, when thus subjected to experiment, they do not

revive after sustanung 151°. They also recover life,

though the intusion which they inhabit has been expo-
sed to the cold of 11° below 0. Strong and penetratuig

odours, such as that of camphor, are fatal to them ; and
the action of such seems to prevent the operation of the

resurgent principle. Wheel animals revive sooner, and
in greater numbers, in the open air than in vacuo ; and
those that do not revive in vacuo, recover when brought
into the open air. A vacuum preserved for a few days
is fatal to them, as to all other animalcula.

The wheel animal is not the only one of the animal-

cular tribe that enjoys the wonderful prerogative of

resurrection. Among the same sand which it inhabits,

the abbe Spallanzani has discovered another minute
animal, called the sloth, from its dull and sluggish na-
ture, which is endowed with a similar property. The
colour of this microscopic being is a dark dingy yellow

;

and the surface of the body is granulated. It has six

legs, each terminated by a hooked claw ; and the pos-
terior part is also terminated by four hooks. By these
it attaches itself to the substances amidst which it

dwells. The sloth never swims, its specific gravity

being greater than that of water, whence it constantly

crawls at the bottom of its infusion. But its motion is

slow and languid ; and it is frequently seen lying su-

pine, and making great exertions to recover its proper
position. This animal is three or four times larger than
the wheel animal ; but its opacity prevents the internal

structure from being discovered, unless in two spots,

lighter coloured than the rest, which may be supposed"
the stomach and cesophagus.

The sloth is infinitely more rare than the wheel ani-

mal. Spallanzani remarks, that it is hardly one sixth

as numerous ; and in a long series of experiments made
in Scotland, between the years 1800 and 1804, it occur-

red only in two infusions. It is true, that it was not
industriously sought for ; but there were hundreds of

wheel animals.

The phenomena attending the death and resurrection

of the sloth, are precisely the same as those of the wheel
animal. Motion gradually ceases as the water evapo-
rates ; the tentacula are contracted, and. drawn within

the body, which diminishes in size, assumes a globular

figure, and becomes dry and hard. But all the parts

expand on the aflfusion of water. The sloth revives

only a limited number of times ; and although sand is

necessary for its resurrection, it does not appear so es-

sential as for the revival of the wlieel animal. The
K
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same degrees ol' heat arc fatal to it ; and it is equally

capable of resisting cold. Its mode of propagation is

iniknown. Pcrliaps the sloth docs not -strictly belong

to the animalcula infusoria ; but we are not aware that

it has been received into any other order.

In the sand containing wheel animals and sloths, a

third resurgent animalcula exists, though it is rarely

i'ound. This is a microscopic eel, resembling the vi-

hriones, or eels of vinegar. The head and tail are of a

transparent shining silver colour, and the intermediate

part darkish, and granulated over the surface. When
in the quiescent state, those eels are contracted, mo-
tionless, and generally bent into a spiral figure. When
fully revived by hinnectation, their activity is as great

as that of the eels of vinegar. They die on evaporation

of their fluid, but resist death longer than the two pre-

ceding animals, as a sensible degree of motion conti-

nues several minutes after evaporation. The presence
of sand is not indispensible for tlieir resurrection, though
it promotes it. Neither is such complete humectation
necessary, as they exhibit signs of life on being merely
sprinkled with water, while the sloth ajul the wheel
animal require total immersion. When among sand,

Immectation during a quarter of an hour will revive

them ; but if in pure water, there is a great difference,

according to circumstances. Should it be only the first

or second resurrection, the time of recovery will be
nearly the same : it always increases in proportion to

the frequency of revival ; and an hour, or sometimes
more, is required for the fourth. Part of their activity

is lost with each resurrection ; they become more and
more languid, and die for ever at the eighth or ninth.

There is still another animal known, which enjoys the

privilege of resurrection, in a degree no less eminent
than that of the rest; and, considering the place where
it is most abundantly found, its nature may perhaps be
considered even more extraordinary than theirs. The
external appearance of a grain of blighted corn resem-
bles soot, and its internal substance consists of a dry
whitish matter, which examination with the microscope
exhibits as an aggregate of linear corpuscula, intricately

interwoven together. Mr Needhani, in the course of
a microscopical observation, having moistened this sub-

stance, for the purpose of unravelling it, was agreeably
surprised to see it immediately testify signs of anima-
tion, and the dry shrivelled corpuscula afterwards ex-
pand into so many lively active eels. Many naturalists

have repeated his experiments, and established a num-
• ber of interesting facts. If the fluid containing the eels

evaporates, they- gradually become lifeless; when to-

tally gone, their motion has ceased. Unlike the other

•resurgent animals, they have not the prudence to fly the

places where the water dries; they continue attached

to the same spot, without attempting to escape. On
the fluid being restored, re-animation ensues, first be-

ginning with gentle oscillations, then with writhing and
contortion, and, lastly, with the full attainment of lively

action. But it is to be remarked, tliat these animals
have no progressive motion ; they neither rise in the

water, nor crawl along the sides of the vessel contain-

ing them ; thence they are always found at the bottom,
appearing like a pellicle, lighter or darker, according
to their numbers. The time of immersion required for

their revival is various ; some recover in three hours, or
less. Baker quotes an instance, where it was not less

than forty hours; and, in certain cases, whole days are

necessarjf. Resurrection is accelerated by heat, ap4

retarded by cold. Speaking of these animals, Spallan-
zani observes, that the oftener humectation is repeated,
there will be the fewer resurgents. " I had a number
of lively eels in a watch-glass, the first time they were
revived. One thousandth part did not recover thu
eleventh time ; and the seventeenth there was not one."
The heat of 144" and 149° destroys them almost imme-
diately, though they can support 140° for several hours.
If the grains which they inhabit have been wet, and ex-
posed to heat, few eels will revive after 138°. A vacu-
um does not prevent their resurrection.

There are undoubtedly limits, when, by the lapse of
time, the resurgent faculty will be lost; but these arc
yet undefined. Mr Needham carried blighted wheat
from England to Portugal, the eels of which revived
after two years desiccation. Baker recovered them af-

ter four years : and they are said to have revived after

the extraordinary interval of twenty-seven years, a fact

almost beyond belief.

We confess ourselves unable to offer any satisfactory

hypothesis, on the singular phenomenon of resurrection.

It is better to avow our incapacity than to indulge in

uncertain speculations on so profound and important an
enquiry. Though analogies may render the subsist-

ence of suspended animation, for an unlimited period,

less repugnant to the human understanding, and even
pave the way to the future solution of this interesting

problem, we feel the insuperable difficulty of accounting
for resurrection, until it shall be clearly ascertained in

what the principle of life consists. 4^

II. The bodies of few animals are exempt from para-

sites, which, in feeding upon them, often produce dis-

ease, and sometimes death ; such are the taeniae, asca-

rides, hydatides, and the like, confining ourselves to

those that have a permanent internal dwelling. But
innumerable myriads of beings are believed so; hence
their natural abode in that prolific fluid of males, which
is destined to perpetuate their species, and these are

productive of no disease. From the substance they in-

habit, they have been denominated seminal vermiculi.

It has proved a matter of extreme difficulty to inves-

tigate the nature of these animals. Their wonderful
minuteness has called their very existence into doubt.

None but the most experienced observers have been
able to discern them; and the tail, which is almost a
universal characteristic, could be seen even by them,
only when in a certain position. Leeuwenhoek and
Hartsoeker both claim the discovery of seminal vermi-
culi; Haller ascribes it to Ludovic Hamma, a young
German.
On presenting the fluid taken warm from an animal,

to a powerful magnifier, infinite numbers of vermiculi

are observed swimming with very lively motion, and
varying their course as fishes do in water. Their gene-
ral figure resembles that of a tadpole, excepting that

the tail is longer in proportion, and the body of smaller

dimensions. If the portion taken for examination is of

too thick consistency, it may be diluted with saliva,

which is the only transparent liquid not fatal to the ver-

miculi; they then become clearly and distinctly visible,

smaller than the red globules of blood. The human
fluid being taken from a dead body, and presented to

the microscope, the thermometer standing at 48°, no-

thing could at first be discovered, on account of its opa-

city. When beginning to dissolve, the irregular parts

seemed in an indistinct slow fermentation ; but, on en-

creasing the magnifying power, the motion was seen to
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irlse from corpuscula infinitely move minute than these

parts, of a globular figure, and provided with a short

filament, or tail. These were the vernuculi, which ex-

hibited two kinds of motion, one consisting merely in

oscillation from right to left, and the other in progres-

sion forward. But they seemed insensible of the sur-

rounding objects, and blindly rushed against them; or,

if involved amidst a number of obstacles, they pushed

their way through the places where they found no re-

sistance. In twenty-three minutes, their motion, which

had been incessant, began to decline, and in an hour

and a half it was almost totally gone.

The fluid of a ram being put in a watch-glass, it ap-

peared to the naked eye in continual agitation, though

situated on an immoveable plane. On examination with

the microscope, this was observed to proceed from in-

numerable vermiculi all in motion, which wei:e larger

tiian the former : tlie body, an oval part, sometimes was
immersed in the fluid, or disappeared, and sometimes
came to the surface. Though the thermometer was at

77°, they hardly lived an hour.

Similar vermicuU*are found in the prolific fluid of all

male animals, from those of the largest size down to

the smallest insect; and naturalists affirm, that a gene-

ral resemblance pervades the whole; as the chief dif-

ference, except in a few examples, consists in the length

and slenderness of the tail. But the size bf the vermi-
culi does not depend on that of the animal, for they are

found larger in the small ones, tlian in some of greater

bulk : neither are they all of equal size among them-
selves, which is particularly evident in the fluid of the

horse.

The vermiculi of the water newt have a singular tail

;

it is of immoderate length, compared with the rest of

the body, and along each side is a row of minute points,

or hairs, moving like oars, and thus aiding the swim-
ming of the animal. The vermiculi of the frog do not
exhibit the distinct and peculiar tail by which the rest

are commonly distinguished; but as some vermiculi
seem to possess the power of changing their appear-
ance, it is possible that the observer may have occa-
sionally been deceived.

The period that these animals survive in the open air

is various. Those of mankind do not live above seven
or eight hours : but, enclosed in glass tubes, they live

two days during summer, and in spring or autumn al-

most three. Leeuwenhoek preserved those of a dog
seven days, and a few of them then swam with as much
velocity, as if they had come recently from the animal.

The earlier death of the human vermiculi during sum-
mer, is supposed to arise from some noxious quality

imparted to the fluid from the atmosphere, which per-
haps consists in incipient putrescence. They have lived

two days and a half when the heat of the atmosphere
was 63°,- but kept at about 97°, they died in less than
fourteen hours. Baron Gleichen could not keep those
of the horse alive above two hours. The heat of 151°

is fatal to the human vermiculi; those of the horse and
dog perish at 126°, and those of the bull at 133°. Sun-
shine, at a much inferior degree, is fatal to them in

open vessels, though not if they are enclosed in tubes.

Cold is also destructive of vermiculi, but some are more

robust tlian others. It first reduces them to a lethargir
state, from which tliey may be aroused by tlie applica-
tion of heat : if the cold is too intense they die. Tliose
of the bull can support 27° below the freezing point
without dying; and their vivacity continues three or
four hours, where the cold equals that of freezing.

It is said, that these animals are never found in males
until the age of puberty; that they decrease as life ad-
vances, and in old men arc altogether wanting. The
like is reported of the interior animals ; none coidd be
discovered in very young rams; they were more nume-
rous in young Iiulls, two or three years old, than those
of five or six. They have been unsuccessfully sought
for in the mule. In the human species, it is also said,

that they do not appear during the prevalence of the
venereal disease. All these facts perliaps require cor-
roboration, by a series of more careful experiments,
than, we apprehend, they have yet received.

It has been affirmed, that vermiculi are found in the
peculiar fluid secreted by females, as well as in the
masculine race. The count de Buffbn and signor Bono
maintain the fact, and Spallanzani declares his belief of
it. We have purposely refrained from speaking of the
experiments by the first of these naturalists on the
male vermiculi, and the conclusions he deduced from
them, because the fallacy of both has been amply de-
monstrated ; and this renders us more reserved in ad-
mitting his assertions respecting the vermiculi of the
female. But, without presuming to deny the fact, which
we have certainly no authority to do, we shall content
ourselves with observing, that they are sometimes found
in the blood of females. This is no doubt a rare oc-
currence. Spallanzani discovered a number of seminal
vermiculi in the mesenteric blood of a frog and three
newts, which were all females excepting one newt.
Some were seen in the blood of a sucking calf, and se-

veral among the red globules in that of a ram. Blood
is one of the fluids not fatal to their existence, as they-

survive after its mixture with their native fluid.

The use of the vermiculi is yet unknown. No sooner
were they discovered, than various conjectures were
formed concerning them, and these stood on plausible

grounds, until overturned by more logical reasoning.

The most important hypothesis was that which sup-
posed them the germs of future animals ; that they were
transmitted to the female, and expanded into her off-

spring. Thus, the fiimous Leeuwenhoek, in particular,

maintained, that the human vermiculi would become
so many children, those of the bull so many calves, and
those of the frog so many tadpoles. Philosophers ea-

gerly embraced his theory; instead of finding it repug-
nant, they rather judged it consistent with external ap-
pearances. They discovered a great resemblance be-
tween the vermiculus of the cock, and what is exhibited
in the progress of an impregnated egg during incuba-

tion ; and the likeness of tadpoles to the vermiculi of
frogs, they conceived still more minute. But such
theories have vanished.—The most enlightened natu-

ralists consider the germ of the offspring as pertaining

to the female alone, though it cannot unfold of itself:

whence the use of the male vermiculi remains in its

original obscurity.*

* It may be thinig-ht that we have been more miinite on tills part of the subject of animalcnlos than it deserves; and, indeed, tlie

investigation is rather an object of curiosity to the speculative pliilosopher, than of utility to llii- ii.iluralist or physiologist. We have
said, that the very existence of these animalcules lias been called in question, and it is not absolutely certain, tlial, in some cases, they
mav not be tlie r'M-ticles of the fluid thrown into intestine motion from fermentation, than organized beings possessing the properties
and privileges of independent animal existence.

R2
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III. Aninialcula are found in none of the other fluids

of animal bodies, if recent ; and, if they have been see»

there, probably it was owing to some accidental circum-

stance, for it does not appear that they have a general

and permanent abode. It has been supposed that cer-

tain diseases originate from animalcula. Nay, some
authors have gone so far as to advance, that every differ-

ent disease has animalcula peculiar to itself, and that

they arc actually exhibited by several in difl'erent stages.

It is extremely probable, that they harbour in diseased

organs, whose particular state may promote their origin :

and we doubt not that numbers may at all times be found

in neglected ulcers, or in cutaneous disorders, but per-

haps they are chiefly of species analogous to the infu-

soria. Those which Lecuwenhoek found inhabiting the

teeth of various people were possibly of this description.

They resisted the application of salt, but were destroyed

by vinegar.

Besides the infusoria, there are many other micros-

copic animalcula, hitherto reduced under no specific

classification. Such is the urslet, so called from its re-

semblance to a bear, which Goeze and Eichorn discov-

ered in Germany; and which also inhabits Denmark
and Scotland, though rarely seen in the latter country.

The urslet has been found in greatest abundance among
the yellow ochry slime, that in spring covers pools of

standing water. It has eight short legs, disposed in

pairs, each terminated by three curved nails. The last

pair are situated exactly like those of caterpillars. The
body of some urslets appears opaque, and covered with

a granulated skin; others are quite transparent, and are

often observed to contain a number of eggs. Here it is

to be remarked, however, that Muller affirms they cast

the skin, and, by a singular operation of nature, the

cxuvis are the depositary of the animals ovary ; whence
it is likely, that the transparent urslets are always

sloughs. The number of eggs is various; sometimes
there is a single one, which is so large as to distend the

body ; at other times, it is completely filled from end to

end with them.
The urslet is a dull and sluggish animalcule : like

Spallanzani's sloth, it is generally found supine. It sel-

dom appears in motion, and then its progression is slow

and languid : a universal torpor seems constantly to affect

it, which increasing heat never removes.

Muller, Animalcula Infusoria. Muller, Zoologia Da-
nica, et Kleine Scriffen. Wrisberg, de Animalculis infu-

soriis. Leeuwenhoek, Arcana A'atura, et Cotitinuatio.

I^edermuller, Amiiaeinent Microsco/iicjue. Pallas, Elen-

chus Zoophytornm. Rocsel, Beliistigung des Insecten,

vol. iii. Joblot, Obsemalions avec le Aficrosco/ic. Bonnet,

Oeuvrcs, tom. v. Fuessly, Archives de I'Histoire des In-

scctes, Winlhertoun, 1794. Vallisneri, O/iere fsico—
Mediche. Gleichen, Sur les Animalcules Sjiermatigues et

ceux d'lrifusiuns. Needham, JVouvelles Obsenations

-Mirroscojiif/ucs, 1750. Journal dc Physique, 1775, 1776.

Philosrjjihical Transactions, vo\. xlii. xliv. Hooke's Philo-

sofjhical Collections. Bruigiere, dans VEncyclofiedie Me-
thodiaiie, article (I think) Helminthologie. Baker,

Of Microscopes, Haller, Physiologia, tom. vii. Spallan-

zani, Tracts on Animals and Vegetables, Edinburgh,
1803, et Lettera relativa a diverse Produzieni Alarine.

Philosophical Tra?isactions, vol. xiii. 821,—84-4,— 1040,
— 1045.—xvii. 861.—xix. 254.—xxi. 270,—301.—xxii.

739.—xxiii. 1137,— 1304,— 1450,— 1494.—xxiv. 1734.

—

•xxvii. 516.—xxviii. 150.—xlii.—xliv.—lix. 138.

Explanation of the Plata.

PLATE XXIII.

Fig. !, 2, 3. Proteus Diffluens.
4. Trichoda Cimex.
5. Paramaecium Aurelia.
6. Vorticella Hians.
7. Vorticella Racemosa.
8. Vorticella Pyraria.

9. Vorticella Convallaria.

10. Vorticella Acinosa.
11. Animalcula in beets.

12. Volvox Globator.
13. Monas Uva.
14. Volvox Spherula.
15. Gonium Pectorale.

16. Wheel Animal, from Muller.
17. Wheel Animal, from Baker.
18. Quiescent Wheel Animals.

PLATE XXI^
Fig. 1. The Sloth.

2. The Sloth reversed.

3. The Sloth quiescent.

4. Eel of tiles.

5. "Eel of blighted corn.

6. Human Seminal Vermiculi, from Glei-
chen.

7. Human Vermiculi, from Spallanzani.

8. Human Vermiculi, from Leeuwenhoek.
9. Seminal Vermiculi of the Bull.

10. Seminal Vermiculi of the Horse.
11. Seminal Vermiculi of the Cock.
12. Seminal Vermiculi of the Newt.
15. Seminal Vermiculi of the Frog.

14. Animalcula of the Teeth.
15. The Urslet.

16. The Urslet reversed.

17. The Slough, containing the Ovary of the

Urslet. (f)

ANIME, the name of a resinous substance, which
exudes from the tree, called Hymenia Courbaril, which
is found in Brazil, New Spain, and the island of Anti-

gua. A finer kind of gum anime, sometimes confounded
with gum copal, comes from the East. It is distin-

guished from copal, by having a yellower tinge, by be-

coming ductile when masticated, and by being more
easily dissolved in alcohol, and in essential or expressed
oils. See Murray's Chemistry, vol. iv. p. 246. (w)

ANIO, or ANIEN, the ancient name of the river

II Teverone, in Italy, which flows through the Tiber-

tine territories, and falls into the river Tiber, about four

miles north of Rome, (w)

ANJOU, from its ancient inhabitants the Andes or

Andeg.'Vvi, formerly a province of France, but now a

portion of the department of the Mayenne and Loire.

It is about 70 miles long, and 60 broad, and is bounded

on the north by Le Maine, on the east by Touraine ; on

the south by Poitou, and on the west by Bretagne. An-
jou is reckoned one of the finest and most fertile pro-

vinces of France. The tracts of land along the banks

of the Loire, and the other rivers which traverse the

country, are particularly rich ; but the most fertile can-

tons are Les Manges, and the valley of Beaufort Anjou.



ANN ANN 133

The productions of the soil are wheat, rye, l)arley, oats,

peas, beans, flax, hemp, nuts, sweet ahnonds, chesiuits,

IViiits and wines. A pari of the wine is sent to Nantes.

The rest is distilled for brandy, a great part of which

is carried to Nantes, and the rest to Paris, by the canal

of Breare. The coal mines in the province are very

numerous ; but as the strata dip much, and never be-

come horizontal, they are wrought at great expense.

In the mines of Montrelais, they work at a depth of

600 feet.

The principal manufactures of Anjou, are at Foilcs,

which bring in an annual revenue of 310,000 francs.

About 5000 reams of paper are manufactured every

year. The Lannan el Aura produce 100,000 francs an-

nually.

The province is watered by no fewer than 49 rivers,

five of which are navigable, viz. the Loire, the Mayenne,
the Sarthe, the Loir, and the Oudon. The climate is

mild and salubrious, and the appearance of the country

is diversified with hills, vallies, and forests, of which
there are 53 of oak and of beech. Angers is the capi-

tal of the province. Population, 92,829 families. See
Mavenne. (sr)

ANJOUAN. See Joanna.
ANLAF. See Hume.
ANN, or Annat. All ecclesiastical benefices were

formerly taxed by the Holy Sec, to the extent of a year's

revenue, on the papal bulls being issued to a new in-

cumbent ; and the aggregate of the sum so levied,

was applied to the maintenance of the sacred college.

Though, as the name implies, the amount of the annat

should have been limited to a year's revenue only, in

some instances a benefice had to pay double the extent

of its income, owing to the exertions of the apostolic

chancellor. But in other cases it was not taxed to above

half a year's revenue.

From particular prerogatives, we find examples of

certain prelates, bishops, and abbots, having, several

centuries ago, the same right to draw the annat from
the benefices dependent on themselves, that was enjoy-

ed by the popes.

The period when this tax was introduced is not ex-

actly ascertained. It was acknowledged in different

countries, at different times, according as the papal sway
was more or less predominant. In England it was lighter

than on the continent : and in Scotland, it appears from
the accounts of contributions still preserved, not to have
been oppressive. Notwithstanding the influence of the

Roman Catholic religion, there were mai# strong re-

monstrances, from various states, against the taxation

of benifices in this manner. Charles VI. of France, by
an edict issued 1406, prohibited his subjects from pay-

ing the annat; and the Council of Basle, held in 1433,

decreed, that neither the annat, nor other taxes usually

levied for confirmation to new benefices, should be paid

into the apostolic chamber; and also expressed a decided
opinion, that the bishops ought to provide otherwise for

tlie support of the pope, his ofticcrs, and cardinals. The
annat then underwent various retrenchments and modi-
fications. In 1493, a remonstrance respecting its total

abolition, was presented to Charles VIII. of France, by
the estates assembled at Tours ; and payment of it was
entirely suspended, during the observance of the Prag-
matic sanction. But in the reign of Francis I. the con-
tribution was revived with regard to bishopricks and
abbacies, and, notwithstanding many subsequent remon-
strances, it prevailed until the revolution. The annat,

so far as respected the interests of the pope, was abo-
lished in England, liy tlie reformation of religion, hi the
icignof Henry VI II. ; but the sovereigns, as head of the
church, always claimed right to it under the name of
Jh-st-fruits, until a grant was made by queen Anne, in

favour of the poorer clergy. Keen, and animated con-
troversies have arisen wliethcr exaction of the annat be
simoniacal. Into these we certainly need not to enter,

except by observing, that Simoiiij is, in our apprehension,
the direct purchase of a benefice by an incumbent, and
not a duty, regulated by the extent of the benefice, paid
on collection, (r)

ANN, or Annat, in the law of Scotland, signifies

the right which the executors of a deceased clergymait
have to half a year's revenue of the benefice that he
enjoyed. The precise extent of this right was fixed by
statute, 1672, c. 13. It is due to the executors of all

established clergymen without distinction : and nothing-

can affect their title to it, except actual deprivation of

the benefice. Whence no church censure, nor even
suspension from the exercise of office, will impair the
executor's right to the ann. The widow of a clergyman,
dying without children, receives one half of the ann, and
her husband's nearest relatives the other. If she has
children, she gets one-third, and the children the other
two. If the clergyman leave children only, they receive
the whole, (c)

ANNA, or Ana, a town of Arabia Deserta, and one
of the great thoroughfares for the caravans from Aleppo,
Tripoli, Damascus, and Bagdad, &c. It is situated on
the Euphrates, which divides it into two parts, in a
mountainous, but fruitful country, which produces abund-
ance of corn, olives, dates, lemons, oranges, citrons,

quinces, figs, and pomegranates. The street on the east

side of the river, which is about two miles long, is inha-

bited chiefly by tradesmen. The street on tlie west bank
of the river, is about six miles long, and is inhabited by
the more wealthy inhabitants. This place is the rendez-
vous of all the robbers that infest the country. The town
contains about 4000 houses, most of which have only

one story. Distance from Aleppo, 220 miles south-east

;

from Damascus, 260 miles east. East Longitude 41" 15',

North Lat. 34° 12'. See Modern Univcr. Hist. vol. xxxvi.

p. 440. {tt)

ANNABERG, or ScunECKENBERC, a town of Higher
Saxony, situated in the mountains of Misnia, upon the

frontiers of Bohemia. It was founded in 1496, by George
duke of Saxony, in consequence of the mines in its

neighbourhood. The best silver mines have been found
in the mountain Schreckcnberg, in the vicinity of the

town. At Annabcrg arc made small vases of serpentines,

which are common throughout Germany. There are

also manufactures of ribbands and lace. East Long. 12°

58'. North Lat. 50° 30'. (o)

ANNABON. See Annobon.
ANNA COMNENA, the daughter of the emperor

Alexius Comncnus I. by his wife Irene, was born at

Constantinople, in 1085, and was so distinguished by
her literary talents, that she acquired the reputation of

being the most learned female of her age. Superior
to the luxurious indolence of the court in which she

received her education, she devoted herself wholly to

the study of literature and philosophy, and courted the

acquaintance of the most learned men of the age. Upon
the death oi Constantino, the son of Michael Ducas, to

whom she had been betrothed, Anna married Nicepho-
nus Brycnnius, a young nobleman of distinction, who
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seems to liave possessed a greater share of virtue than

liis royiilljriilc. Neither the lessons of wisdom which

she iiiul ac(iuircd, nor that passion for literary seclusion

which she indulged, had extinguished those seeds of

ambition, w hich afterwards took sucli a firm root in her

heart. During the last illness of Alexuis, she united

her efforts with those of the empress Irene, to force

her dying father to disinherit his son, but it was neither

the will of the emperor, nor the wish of his subjects, to

alter the oi'der of succession. Exasperated at the failure

of her scheme, she traitorously conspired against the

life of her brother; and when the timidity or virtue of

her husband frustrated her design, she exclaimed, "that

nature had mistaken the two sexes, and had endowed
Bryennius with the soul of a woman."
Her treason being thus discovered, all her property

was confiscated ; but the clemency of her brother re-

voked the decree, and permitted her to retire, with no

other loss but that of her character and influence. Hum-
bled by this reverse of fortune, Anna sought for tran-

quillity in that solitude, which is the willing asylum of

excessive piety, but the involuntary retreat of disap-

pointed ambition. Her time was employed in perpetu-

ating the virtues of her father, by composing a history of

his reign; a work which she finished in 1 148, and which
is still extant in the collection of the Byzantine histo-

rians. " Conscious of the just suspicions of her readers,"

says Gibbon, " the princess Anna Comnena repeatedly

protests, that, besides her personal knowledge, she had
searched the discourses and writings of the most re-

spectable veterans : that, after an interval of thirty years,

forgotten by, and forgenul of the world, her mournful
solitude was inaccessible to hope and fear; and that

truth, the naked perfect truth, was more dear and sa-

cred, than the memory of her parent. Yet, instead of

the simplicity of style and narrative, which wins our be-

lief, an elaborate affectation of rhetoric and science be-

trays in every page the vanity of a female author. The
genuine character of Alexius is lost in a vague constel-

lation of virtues, and the perpetual strain of panegyric
and apology, awaken our jealousy to question the vera-

city of the historian, and the merit of the hero." See
Gibbon's Hist. chap, xlviii. vol. ix. p. 70—73. (o)

ANNA IVANOWNA, one of the empresses of Rus-
sia, who succeeded Peter H. in 1750. See Tooke's Hist.

vf Russia, vol. ii. p. 207. and Russia, (w)
ANNALS, the name given to that species of history,

in which every event is recorded in a strict chronologi-

cal order. See History, (w)
ANNAMOOKA. See Anamooka.
ANNAN, a royal borough, the capital of Annandale,

;i district of Dumfries-shire, in Scotland; is situated in

N. Lat. 53" 3'. and W. Long. 3°., near a degree to the

south, and two miles to the west of the meridian of

Edinburgh. It is built on a high bank on the east side

of the river Annan, within a mile of where it falls into

the Solway Frith. The town is remarkably neat and
clean, and has been greatly extended and improved
within these fifteen years. The houses are built of ex-

cellent freestone, and covered with slate. The streets

are in general broad, and well paved. There ai'e two
liandsome spires, with clocks ; one on the church, the

other on the town-house ; and there is a stone bridge of

five arches over the river. The borough contains 1800

inhabitants; and, including the country part of the pa-

rish, and the new village of Bridekirk, the population

will amount to 3000.

At the mouth of the river, there is a safe natural har-'

hour, called Port-Annan. Vessels, drawing fourteen
feet water, can enter it at spring-tides, when such as do
not draw more than nine feet may come up to the land-
ing-place, called the Well, within a quarter of a mile of
the town, to which the larger vessels may have access,
by removing a ledge of rock in the river, and forming
a quay, which is now in contemplation.

The trade consists chiefly in importing timber from
abroad, slate from Lancashire and Wales, coal from
Cumberland, wines, groceries, &c. from WhitehEfven
and Liverpool. One himdred and seventy-seven vessels,

carrying 7080 tons, arrived last year, from June 1808 to

June 1 809. During the same period, the exports amount-
ed to about 1000 tons, consisting chiefly of grain, pota-

toes, hams, bacon, and hog's lard.

There is a cotton manufactory driven by water, and a

good deal of weaving carried on in the town ; and at

Bridekirk, on the estate of Mount Annan, there is a
woollen manufactory on a large scale, and a good deal

of weaving in the village.

The town of Annan is well supplied with good water;
and it has also a chalybeate and an alum spring ; but

these have not yet come much into use.

The salmon fishing was formerly considerable ; and
at the pool below the bridge, ninety fish have been ta-

ken at a draught. But the fishing in the river has been
almost destroyed by the stake-nets, which, in the last

twenty years, have been erected in the Frith, and pre-

vent the free run of the fish in the flowing tide.

A weekly market has lately been established at An-
nan, where butcher meat, grain, and all articles of con-

sumption, are sold. Great quantities of pork are brought

here, and purchased by persons, who, after curing it

properly, sell it to dealers for the Newcastle and Lon-
don markets.

The great road from London to Port-Patrick passes

through this borough ; and should a new road, as is in-

tended, be made from Carlisle, by Geriston, to Gretna,

Annan will be mid-way, a stage of sixteen miles, to ei-

ther Carlisle or Dumfries.
From the antiquities found in the parish of Annan,

the Romans appear to have occupied both the banks of

this river. In later times, the town was defended by a

castle of considerable magnitude, whose scite and out-

works may still be traced. It was built by the Bruces,

after they became lords of Annandale. Upon the death

of David II. the son of king Robert, in 1371, this castle,

and that ofIbochmaben, with the lordship of Annandale,

came to Thomas Randolph, earl of Murray, and went
with his sister Agnes to the Dunbars, earls of March.
After their forfeiture, it went to the Douglasses, who also

lost it by the same fate ; and then having come to Alex-
ander, duke of Albany, he, for rebellion against his

brother James III., and plundering the fair of Lochma-
ben in 1484, was also forfeited; since which time these

castles continued in the hands of the king, for the pro-

tection of the west border of Scotland.

ANNANDALE. The stewartry or district of Annan-
dafe, of which Lochmaben Castle was the chief fortalice,

is a fertile vale, about thirty miles long, by from fifteen

to eighteen miles in breadth. From its vicinity to Eng-
land, and the continual incursions and predatory wars
of the Borderers, the greatest part of it was uncultivated

and common ; but since the beginning of the last cen-

tury, or rather within the last fifty years, all these wastes

and commons have been divided ; are now mostly brought
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into culture ; and the country has assumed a new appeal -

ance, which may be ascribed not only to the division of

the commons, but likewise to the improvement made
in the roads, which are now good through every part of

the district.

ANNAPOLIS ROYAL, called Port Royal by the

French, when it was settled in 1605. When it was
ceded to the English in 1713, by the treaty of Utrecht,

it receifcd the name of Annapolis in honour of queen
Anne. It is situated on the south side of the bay and
river of Annapolis, wnich forms one of the finest har-

bours in the world, capable of containing several hun-
dred vessels. The harbour is six miles long, and nearly

three broad ; and the depth of water is every where
greater than four or five fathoms. On one side of the

Goat Island, which stands in the centre of the bason,

the depth is about seven fathoms, and on the other side

it is seventeen. The entrance of the harbour, which is

about three-fourths of a mile wide, is difficult, from the

strength of the tides and currents; but when the ves-

sels have entered, they are completely secure from the

fury of the winds. The town, though small, is hand-
some, and the fort is capable of containing 100 men.
The commerce of Annapolis consists of wood, furs, and
fish. The Indians bring skins to Annapolis, and barter

them for trilling articles of European merchandise.
West Long. 64° 5'. North Lat. 45" 10'. (o)

ANNAPOLIS, formerly called SEVERN, is the

capital of the state of Maryland, and the principal town
of the county of Ann-Arundel. It is situated in a healthy

spot, at the mouth of the Severn, on a peninsula formed
by that river and two small creeks, and enjoys a de-

lightful view of the bay of Chesapeake, and the eastern

shore beyond it. Its commerce is now inconsiderable,

though it is the wealthiest town of its size in the Uni-
ted States. The state house, which is a magnificent
building, stands in the middle of the city, and all the

streets converge to it as a centre. Population 2000.

West Long. 75° 8'. North Lat. 38° 56' 15". (o)*

ANNAT, ANNATES. See Ann.
ANNE, queen of Great Britain, was born in 1664,

and was the second daughter of king James II, by Anne
Hyde, his first wife. In order to increase the popularity
which he then enjoyed, James reckoned it expedient to

marry his daughter Anne to prince George, brother of
the king of Denmark. This marriage, which was so-

* It is situated on the S. W. side of Severn river,

about two miles above its entrance into the Chesapeake,
38 S. by E. of Baltimore, 130 S. W. of Philadelphia,

and 40 from Washington. It contains about 300 houses,
which are mostly built of brick, and many of them are
large and elegant.

The public buildings are a state house, an elegant and
large Episcopal church, a Methodist meeting house, a
market place, a small theatre, and St John's college.
The state house is a large and handsome building, and is

said to have cost 30,000dollars. It stands on an eminence,
and commands an extensive view of the Chesapeake
bay and the Eastern Shore.

Annapolis was erected into a corporation by queen
Anne, in the year 1708, and is governed by a mayor, re-
corder, six aldermen, and ten common council men.
The "Farmer's Bank of Maryland" is established there.

N. Lat. .38° 59'. Long. 1° 30'. W. of Philadelphia, and
76° 43'. W. of Greenwich. Mease.

Icinnized in 1684, was the source of the most severe
domestic misfortunes. A numerous family, of seventeen
children, were hurried prematurely to the grave, and
the duke of Gloucester, destined to the throne by the
act of settlement, lived only to the age of twelve, that
period of life, when youthful genius begins to display the
marks of future greatness, and to call forth the fond
anticipations of parental afleciion. When the king was
involved in the deepest distress, in consequence of the
desertion of his army, and the success of the prince of
Orange, he was doomed to suffer, from the conduct of
his daughter, a species of distress still more severe.
The ungrateful lord Churchill, who was not satisfied

with deserting his unsuspecting master in the hour of
misfortune, prevailed upon prince George to join the
army of the prince of Orange ; and the princess Anne,
under the guidance of lady Churchill, followed the for-

tunes of her husband, and thus completed the measure
of her father's sufferings. When the news of this dis-

tressing event was conveyed to James, his heart was toi-n

with anguish at the defection of his favourite daughter.
He sought relief in a flood of tears, and exclaimed, in

all the agony of sorrow, "God help me !—Even my own
children have forsaken me !" The conduct of the prin-
cess may possibly find some palliation, from the peculiar
circumstances in which she was placed, and from that
partiality to the Protestant faith, which, from her ear-
liest infancy, she had been taught to cherish. But every
feeling of the heart rises in indignation against the un-
natural deed, and seeks to hide it in that blaze of light,

which encircles the brilliant events of her reign. If
Heaven, in this world, ever interposes its avenging arm
between guilt and happiness, may we not consider the
loss of seventeen'children as the penalty which it exact-
ed from a mother, who had broken the lieart of the most
indulgent father ; and, as if this exaction had not been
sufficiently severe, the infliction of the punishment pre-
ceded the commission of the crime.

Having been appointed by the Convention Bill, in

1689, to succeed the prince and princess of Orange,
she ascended the throne on the death of William III.

in 1702. The violent contentions of party, which dis-

tracted the reign of this princess, and the glorious
events by which it was distinguished, will be detailed

at full length in the history of England : We can at pre-
sent only notice the particulars of her private character.
Altera short reign of thirteen years, during which the
towns of France had been diminished by the unexampled
success of the English arms, and the union between
England and Scotland had been effected, the queen died
of a dropsy, on the 1st of August 1714.

Queen Anne was of the middle size, and well propor-
tioned. Her hair was of a dark-brown colour; her com-
plexion ruddy ; and her features, though regular and
comely, were not entitled to the praise of beauty. With
an understanding naturally good, though not highly cul-

tivated, she possessed a taste for music and painting ;

but she never exhibited that vigour of mind, wliich dis-

plays itself in personal ambition, and in the contempt of
those sycophants and favourites, which generally sur-

round a throne. Timid and conscientious, she blindly

submitted herself to the guidance of the duchess of
Marlborough; and, with the name and dignity of a
queen, she surrendered her power, and placed the scep-
tre of England in the hands of her favourites. This dis-

trust of her ov«n talents was accompanied, as it gene-
rally is, with that equanimity and mildness of temper.
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which form the basis of the domestic virtues. Her af-

fection arid fidelity to her husband ; her virtues as a

mother, a friend, and a princess ; her unostentatious

charity and unaflected piety, were justly rewarded with

the affection of a grateful people, and with tlie simple,

though honourable appellation, of the " Good Queen
Anne." Se^ Hume's Hist. chap. Ixxxi. vol. viii. p. 299.

Smollet's Hist. chap. xi. vol. ii. p. 286, 28r ; and Som-
merville's History of the reign of Queen Anne. See also

England, (o)

ANNE BOLEYN. See Boleyn.
ANNE, St, ofSlcsivick Holstein, Order of, the name

of an order instituted by Charles VI, Emperor of Rus-

sia, ui the year 1738. (w)*

ANNEALING, or NEALING, a process by which

glass is rendered less frangible ; and metals, which

have become brittle, either in consequence of fusion or

long-continued hammering, are again rendered malle-

able. When a glass vessel is allowed to cool immedi-

ately after being made, it will often sustain the shock

of a pistol-bullet, or any other blunt body falling into it

from a considerable height; while a small splinter of

flint, or an angular fragment of quartz, dropt gently

into it, makes it entirely fly to pieces with great vio-

lence. This extreme fragility is prevented by anneal-

ing, or placing the vessels in an oven, where they take

some days to cool. Similar phenomena are exhibited in

a higher degree by glass-tears, or Prince Rupert's

drops. They are procured by letting drops of melted

glass fall into cold water. Their form resembles that of a

pear, rounded at one extremity, and tapering to a very

slender tail at the other. If a part of the tail be broken

off, the whole drop flies to pieces with a loud explosion

;

and yet the tail of a drop may be cut away by a glass-

cutter's wheel, or the thick end may be struck smartly

with a hammer, without its sustaining any injury. When
heated to redness, and permitted to cool gradually in

the open air, they lose their peculiar properties, and do

not differ sensibly from common glass.

The following explanation has been given of the phe-

nomena, presented by unannealed glass, and of the ef-

fects of annealing.

* ANN-ARRUNDEL, a county of the state of Mary-
land, bounded by the Chesapeak bay on the east, which

divides it from the counties of Kent, Queen Ann's, and

Talbot, on the eastern shore ; north by the river Petap-

sco, which divides it from Prince George's county ; and

north west by the same river, which divides it from

Montgomery county.

It is 55 miles long, 26 broad, and contains 416,016

acres. The soil is generally light and sandy, except

along the Patuxent, South river, and the Chesapeak,

in which places the land is rich. The principal rivers

are, the Severn, South West, and Magothy. The Pe-

tapsco and Patuxent border it on the north west.

IVIntes. Blacks.

9,370 8,711

12,468 10,130

12,863 9,760

12,439 11,396

2,536

Ann-Arrundel contains iron ore in the north west part

of the county. Two furnaces and two forges are em-
ployed in working it. Me.\se.

The population in 1782 was
1790
1800
1810

Free Blacks.

" Glass is one of those bodies, which increase in bulk
when passing from a fluid to a solid slate. When it is

allowed to crystallize regularly, the particles are so ar-
ranged, that it has a fibrous texture. It is elastic, and
susceptible of long-continued vibrations ; but when a
mass of melted glass is suddenly exposed to the cold,

the surface crystallizes, and forms a solid shell round
the interior fluid parts : This prevents them from ex-
panding when they become solid. They, therefore,

have not the opportunity of a regular crystallization, but
are compressed together with little mutual cohesion ;

on the contrary, they press outward to occupy more
space, but are prevented by the external crust. In con-
sequence of the effort of expansion in the internal parts,

the greater number of glass-drops burst in cooling

;

and those which remain entire, are not regularly crys-

tallized. A smart stroke upon them communicates a
vibration to the whole mass, which is nearly synchro-
nous in every part ; and therefore the effort of expan-
sion has little more effect than if the body were at rest

:

but the small tail and surface only are regularly crys-

tallized. If the tail be broken, this communicates a vi-

bration along the crystallized surface, without reaching
the internal parts. By this they are allowed some ex-
pansion ; and overcoming the cohesion of the thin outer
shell, they burst it, and are dispersed in powder.

" In an unannealed glass-vessel, the same thing
takes place. Sometimes the vibration may continue
for a considerable lime before the internal parts over-
come the resistance. If the vessel be very thin, the re-

gular crystallization extends through the whole thick-

ness, or at least the quantity of compressed matter in

the middle is so inconsiderable, as to be incapable of

bursting the external plate.

" By the process of annealing, the glass is kept for

some time in a state approaching to fluidity ; the heat

increases the bulk of the crystallized part, and renders

it so soft that the internal parts have an opportunity of

forming a regular crystallization."

The preceding explanation is exposed to insuperable

objections. For even granting that the surface of a

plate of glass, when cooled, suddenly contracts itself

more than if cooled slowly to the same degree, yet, since

the only force which keeps together the two surfaces of

tlic plate, is the cohesion of the glass interposed be-

tween them, it appears evident, that, according as the

internal parts of the plate expand, its surfaces will re-

cede from each other, so as to afford sufficient room for

these internal parts, and that consequently there can in

this case be no tendency to rupture the surfaces. 2dly,

In breaking the tail of a glass drop, we can see no
cause why the vibration produced by the fracture should

extend along the surface, instead of diffusing itself

through the whole body of the drop, nor why a vibra-

tion, communicated to both the interior and extenor

parts, should not have an equal tendency to rupture the

glass, as a vibration communicated to the surface only ;

and, according to this hypothesis, the moment that a

fracture through the whole thickness of an unannealed

vessel had taken place, the breaking should cease, for

the vibration was then communicated both to the inte-

rior and exterior parts. The writer of this article con-

ceives that the properties of unannealed glass depend

on a peculiar structure, extending uniformly through

its whole substance, and that the bursting of a glass-

drop, by breaking off the Jail, or of an anneale-d glass-

vessel, by dropping a piece of flint into it, arises from
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a crack being thus begun, which afterwards extends its

ramifications in different directions throughout the

glass ;—but as he is at present engaged in a set of ex-

periments which seem to countenance this idea, he will

take the opportunity of another article to communicate
their results, and to prosecute this subject farther. See

Glass Tears.

When metals have been extended to a certain degree

under the hammer, they become brittle, and incapable

of being further extended, without cracking;. In this

case, the workman restores their malleability, by an-

nealing, or heating them red-hot. The rationale of

this process seems to be, that the hammering and ex-

tension of .the metal destroys the kind of arrangement
which the particles of the metal had previous to the

hammering ; and that the annealing, by softening the

metal, enables it to rer.nver its original structure.

Of late years, a mode has been discovered, of render-

ing cast-iron malleable, without subjecting it to the ac-

tion of forge hammers. The process is somewhat simi-

lar to that employed in annealing glass. The metal is

kept for several hours at a temperature a little below
its fusing point, and then allowed to cool slowly. In

this manner, vessels are made of cast-iron, which can

sustain considerable violence, without being broken.

See Iron. (-4-)

ANNICI, a town of France, in the department of

Mont-Blanc, formerly Savoy, situated on a beautiful

lake of the same name, about ten miles long, and ninety-

three wide. The river Sier, which runs into the lake,

passes through the town. Annici has been the seat of

the Bishop and Chapter of Geneva since 1555, when
De la Bourne, the bishop, was compelled to leave Ge-
neva, by the followers of Calvin. Population, 5130. Dis-
tance south of Geneva, nineteen miles; north of Cham-
bery, twenty-one. West Long. 6° 7' 30". North Lat.
45° 56' 28". (o)

ANNERY, the name of one of the tribes v/ho pos-
sess the deserts to the south-west of Palmyra. They
have the finest breed of horses in the world. {iv)

ANNEXATION, in its general acceptation, signi-

fies the act of uniting one subject to anotlier of greater
extent, value, or importance, from which it had previ-
ously been distinct and separate.

In the law of Scotland, this term is used to denote
the uniting of lands unalienably to the crown. By the
Scots act, 1455, c. 41., the annexed property of the

crown was described and declared to be unalienable,

unless the gift should receive the sanction of parlia-

ment. Two years subsequently to the passing of this

act, however, a new enactment was made, which ren-

dered the foi-mer completely nugatory. By the statutes

1457, c. 71.; 1540, c. 116. ; 1584, c. 6., and several sub-
sequent enactments, the precautions of the act 1455, c.

41., were so effectually removed, by the power of sub-
infeudation, granted by parliament, that the property
of the crown was, in course of time, completely dissi-

pated, and reduced to the castles of Edinburgh, Stir-

ling and Dunbarton, together with the feu-duties of
the ancient domains ; which, in consequence of the in-

creased nominal value ofmoney, amount to a mere trifle.

The annexation of the temfiorality of benefices was
made by the act 1587, c. 29., for the purpose, as ex-
pressed in the narrative or preamble of the act, of en-
abling his Majesty to support the royal dignity, with-
out taxing his subjects. By this act, all church-lands,
whether belonging to bishops, abbots, or other bene-

VoL. II. Part I.

ficiaries, were annexed to the crown, to remain for

ever with it unalienably, under the following excep-
tions: 1. All lands wliich, before the statute, had been
erected by the crown into temporal lordships. 2. Lands
which had been conferred upon hospitals, and which
continued to be appropriated to the purposes for wliich

they were originally intended. 3. Benefices, the patro-

nage of which, before the Rcfoniialion, was vested in

laymen. 4. The manses and glebes which belonged to

popish churchmen. Lastly, and in certain cases, grants
of pensions out of benefices.

Annexation quoad sacra, is the annexation of lands
belonging to one parish to another, when they are found
to lie at too great a distance from the parish-church ; a
practice introduced for the convenience of the inhabi-
tants in attending divine service. Such annexation,
however, affects only the inhabitants : the lands con-
tinue, in all civil respects, to form a part of the old
parish, and consequently remain burdened with the pay-
ment of stipend to that church from which they were
disjoined. But the proprietors of these lands are not
liable for the expence of upholding the church or manse
of the parish to which they are annexed ; in this re-

spect they still continue to be accounted a part of the
old parish. Erskine's Inst. B. ii. lit. iii. §14.; and tit.

X. § 19, 20. 8c 64. Bell's Diet, of the Law of Scotland,
Art. Annexation, (r)

ANNIHILATION, the act of reducing into nothing,
what originally was brought into being by the exertion
of infinite power.
As the production of such an effect requires omni-

potent agency, the comprehension of this tei-m exceeds
the capacity of any created understanding. We can
attach no definite idea to the word, any more than we
can to the word creation, which is so familiar to our
ears, that it is often pronounced without exciting any
reflection on its mysterious import. The two words are
in the relation of opposites. The one implies non-ex-
istence, succeeded by being ; the other pre-supposcs
being, which is terminated.

Though it is universally admitted by all who believe
in a Deity, that the origination of existence must be the
effect of omnipotence, speculative men have not been so

unanimous in their opinions concerning the mode in

which annihilation may be conceived to take place.

Some regard it as the consequence which must neces-
sarily ensue, if the Almighty were to withdraw, or sus-
pend, his preserving power. Others consider it as self-

evident, that the power requisite for annihilating must
be equal to that which has been employed in creatint^

the world ; and some venture to deny that it is possible,
even for the Divine Being, to cause all things to cease
to be. With respect to a certain class of objects, this

rash assertion has been made (perhaps inadvertently)

by some men of the most pious views, in their reason-
ings, to prove the immortality of the soul, from the as-
suined facts, that mind is essentially distinct from mat-
ter. Matter, say they, is composed of numerous parti-

cles, and is liable to dissolution; but what is not com-
pounded of parts cannot be dissolved, and therefore
mind, being immaterial, is unsusceptible of corruption.
From the same premises, they might, with equal jus-
tice, deduce the conclusion, that mind could not have
been created; but must be necessarily existent. All
that should be attempted by such an argument is to

shew, that, as tlie qualities of matter and the faculties

of mind bear no resemblance to each other, it docs not
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follow, IVom ihc corruption of the body, that the mind
must also perish in the same ruin.

In consistency with our notions of infinite power, it

is possible to conceive tlie preservation of the universe,

cither as a perpetual operation of the creative agency,
or as the conseciuence of general laws, originally im-
pressed on matter. Whenever we contemplate the
works of the Deity, we ought to divest our minds of
the notion, that there can be any degrees of facility in

his operations; and, therefore, whether annihilation be
represented as the result of a cessation of divine ener-

gy, or as a positive exertion of power, the idea of diffi-

culty, greater or less, is altogether inadmissible.

Among the majority of the Greek philosophers, no
such state as annihilation was ever thought of,—and the
idea of creation appears to have entered into the con-
ceptions of very few. They admitted nothing but a se-

ries of unions and decompositions, reproductions and
t-ransformations.

The Bramins are said to be of opinion, that, at cer-

tain long intervals, the whole mass of created things is

anniliilatcd. According to their creed, innumerable
worlds have already subsisted, and have successively

perished ; and to these periodical alterations of creative

and destructive energy they seem to expect there will

be no end.

Some writers have entertained the opinion, that the

souls of the wicked, instead of being eternally torment-

ed, will be annihilated by the power of the Almighty
Judge. By some, this extinction of being is supposed
to take place immediately after final judgment; and by
others, -after a long period of torture.

The Siamese, and other eastern nations, are said to

Vonsider annihilation as the highest reward of virtue.

This extraordinary opinion has even been adopted, to a

certain extent, by some Christian divines.

Others represent annihilation as the greatest possi-

ble evil, a more dreadful punishment than the most ex-

quisite sufferings which a living being can undergo.

This opinion is advanced by bishop King ; and Mil-

ton has put a similar sentiment in the mouth of one
of his infernal spirits, without, however, giving tis rea-

son to draw the inference that it was adopted by the

poet himself.

But, to enumerate all the dreams of philosophers, on

a topic so mysterious, v/oukl be only multiplying words,

without communicating knov.'ledge. We believe, on

the firmest foundation, that all things have been crea-

ted by an infinitely powerful and wise Being; but whe-
ther any of his works shall be annihilated, we are not

decisively informed, and it cannot serve any useful pur-

pose to inquire. The dissolution of the present order

of things, to which we are taught to look forward, may
not be au abolition of its substance, but only a change

of its mode of existence. According to the Christian

system of belief, there appears to be an inconsistency,

in expecting that this material world shall be absolutely

annihilated. It is difficult, at least, to reconcile this

supposition with the doctrine of the resurrection of the

body; for, if the earth, from which the elements of our

corporeal frame are taken, i« to be resolved into nothing,

iiow can it be admitted, that any part of its substance,

however minute, shall retain its being ? And, if all the

material imiverso is to be no more, where shall the re-

vived bodies of the just find habitations fit for their re-

ception? \Yc forbear, however, to speculate- farther on

a subject which no exertion of created ingenuity Ci.n
elucidate.

This, however, we may assume as an axiom, that the
Being, whose power was adequate to the creation of any
substance, is equally capable of terminating its exist-
ence. On the other hand, it seems to be not less ob-
vious, that no creature can cease to be, until the power
who made it shall take away the being which he gave.

W
ANNOBON, Annabon, Anoboon, or Annaboa, an

island in the Atlantic ocean, near the western coast of
Africa, discovered by the Portuguese on the first of
May, of the year 1473, from which circumstance its

name is derived. This island, which is about thirty-

miles in circumference, is inhabited by negroes, who
are under the authority of two or three Portuguese, to

whom they arc extremely submissive. Those who are
turbulent are transported to the island of St Thomas, a
punishment which they hold in great dread. Though
Annobon is filled with mountains, some of which are so
high that they are frequently covered with snow, yet
there are a number of fertile valleys in the island, pro-
ducing Indian corn, rice, potatoes, yams, bananas, millet,

pine-apples, citrons, oranges, lemons, figs, and tama-
rinds. The cotton and sugar also succeed well. The'
cotton is equal to any that is produced in India. It is

collected by the negroes, and, when properly cleaned,

is sent to Portugal. The sugar would also be excel-

lent, if the negroes were sufficiently acquainted with
the necessary processes. Before the Portuguese dis-

covered this island, it contained no animals but birds;

but having brought along with them oxen, cows, sheep,
kids, pigs, goats, and poultry, these animals have mul-
tiplied with astonishing rapidity. There are several

civet cats in the mountains, but the Portuguese do not

derive great advantage from them. The climate of

Annobon is salubrious, and the air clear and serene.

The island is refreshed with numerous brooks and
fresh water springs, which become brackish during
high tides. The inhabitants obtain a species of wine
from the juice of the numerous palm trees which cover

the banks of the island. The town, which is surround-

ed with a parapet, consists of about 100 houses,, made
with canes, and a few wooden ones belonging to the

Portuguese. The inhabitants are ignorant of money,
and know of no other commerce but that of bartering-

the productions of the soil for clothes and old garments.

The negroes, both male and female, go almost quite

naked. The women carry their children on their backs,

and suckle them over their shoulder. They all profess

the Catholic religion. In 1605, when the Dutch, under

the command of admiral Matelicf, were going to the

East Indies, they touched at this island, and found in it

two Portuguese and about 200 negroes, all of whom
were trained to the use of arms. Distance from St

Thomas, 25 leagues, and 45 from cape Lopez Gonsalvo.

East Long. 5° 45' 15". South Lat. 1° 25'. See Voyages

de la Camfiagnie, tom. v. p. 23. Dupin, Dcscrijition de

tJfriijue, p. 487. Mod. Univers. Hist. vol. xi. p. 459.

Purchet's Dkt. Geog. et Commerc. vol. ii. p. 549. (sr)

ANNONA, a genus of plants, of the class of Poly-

andria, and order Polyginia. See Botany, {w)

ANNONAY, a small town in France, formerly in the

higher Vivarais, in Languedoc, but now in the depart-

ment of Ardeche. This town has two suburbs, which

arc scparateti from the town itself by the rivers Cane
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and Deom, or Dcumc. Annonay has been long distin-

guished for its manufactory of paper, which has been

reckoned the finest in Europe. Its situation for com-

merce, and particularly for the sale of its papers, is ex-

tremely favourable, from its vicinity to Lyons, where so

much of this article is consumed. The Loire conveys

it to Orleans and Paris ; and the rags of which it is fa-

bricated are brought by the Rhine, to the annual amount
of one million pounds weight, from Burgoync, the plains

of tlie Rhine, and the mountains of Vivarais and Dau-
phiny. Population 5550. East Long. 4° 52'. North
Lat. 45° 15'. (o)

ANNOTTO, or Arnatto, called by the French
Eoueou, is a hard dry paste, red within and brown with-

out, and employed in Europe for dying a red colour.

It is brought from the West Indies, and from Cayenne,

and other parts of America, in long rolls, weighing
about two or three pounds. This article of commerce
is procured in the following manner, from the reeds of

the Sixa Orleatxa of Linnaeus. After the reeds are ta-

ken from the husk, they are soaked in water for eight

or ten days, and bruised with mallets till the kernel is

separated from the pulp. When reduced to a pulpy
state, the reeds are put into a wooden vat, and, after

fermenting for a week, a mouldy scum is formed upon
the surface. The pulp is again beaten, and twice soaked
with water, till tlie whole of its colouring matter is

completely extracted. The water in which the colour-

ing matter is now suspended, after being strained

through cane sieves, is heated in iron boilers till a red-

dish scum is formed on the surface. This scum is suc-

cessively transferred into another boiler, where it is

slowly dried by perpetual agitation, till it obtains such
a degree of inspissation, that it will not adhere to the

wetted finger. It is then made up into cakes, wrapped
in palm leaves, and in two months is fit for exporlaiioti.

This article is prepared by the Caribs, from the reed-;

when ripe. The reeds are lubbed between their hands,
besmeared with palm-oil, till the whole outer coat ad-
heres to the palm of tlie hand. The coat it has formed
on the hand is the annotta, v/hich is reckoned purest
when prepared in this manner, as it has suffered no
change from fermentation.

The double Gloucester cheese is coloured with this

dye, and not with marygolds ; and it is used by the

Dutch to give a rich colour to their butter. The deep
orange colour of the Cheshire and Wiltshire cheese is

likewise derived from the same source. The annotta

is rubbed on a stone, with a little whey, and in this state

it is mixed with the cheese curd. See Lewis's Cow-
merc. Phil. Tech. p. 224. Neumann's Jl'oi-k-s, p. 43J.

Gren's Chem. vol. i. p. 443. Berthollet's .</;•; of Dying,
vol. ii. p. 72. Leonhardi Wort. Art. Oklean. Mur-
ray's Chemistry, vol. iv. p. 389 ; and Aikin's Clien'i

Diet. vol. i. p. 75. (y)

ANNUALS. Sec Gardening.

ANNUITIES.
Annuities, in the strict meaning of the term, signifies

a stated sum of money payable at regular periods, and
derived from a fund, or source, in which the annuitant

has no further property than the claim for the payment
of his annuity. By this definition, annuities are distin-

guished from the interest of money, rents of land, pro-
fits of trade. Sec. where the same person who receives
the income also holds in property the capital which pro-

duces it. Yet the doctrines of annuities may, in many
cases, be advantageously applied to questions relating

to the latter kinds of income. Annuities are generally

divided into Annuities Certain and Annuities Con-
tingent : the former meaning such as commence at a
fixed time, and continue for a determinate number of
years ; the latter, those whose commencement, or con-
tinuance, depend on some contingency, such as the life

or death of some particular person or persons.

The theory of Annuities Certain flows directly from
the doctrines of compound interest; that of Annuities
Contingent, requires an application of the laws of chance
to the particular contingencies on which they depend.
Annuities are further divided into Annuities in Posses-
sion, or such as commence at the end of the first period

;

and Annuities in Reversion, which do not commence
till a greater period of time has elapsed, or till some
particular event has taken place.

The present value of an annuity is that sum which,
being immediately laid out at compound interest, will

be just sufficient to pay the annuity as it becomes due.
The present article is divided into two distinct Chap-

ters, addressed to two distinct classes of readers, viz.

such as are desirous to understand the principles on
which the theory of annuities is founded, and others

who merely wish for a set of easy rules, applicable ti-

the affairs of common life.

The First Chapter unfolds the theory of annuities,

and gives the algebraic formulae, by which any annuity
may be calculated, independent of Tables, and by which
the several tables, useful in practice, may be formed
with most facility. The second contains these tables

and rules for their use.

There are few subjects capable of being submitted
to calculation, in which so many errors have been com-
mitted, or errors in theory led to so much individual
distress, as in the subject of annuities. Even the justly

celebrated Dr Price has, we conceive, fallen into two
such mistakes, in which he has been followed by all

subsequent writers, and which completely vitiate all his
peculiar rules for comparing the values of annuities,
according as they are payable, yearly, half yearly, quar-
terly. Sec. In the theory of annuities, we enter into an
ample discussion of these, and present to the reader
both Dr Price's formulae, and those different ones which
flow from what we consider as just principles. In a
similar manner, in the second chapter, his practical
rules are also given, leaving the reader to adopt those
which his judgment may decide to be most correct.

Such a procedure is due both to the reader, and to the
great authority which this excellent writer has acquired
in whatever relates to annuities.

THEORY OF ANNUITIES.

I.

—

Of Annuities Certain.

Problem I.—To determine the present value of an
annuity of 1/. payable yearly, cominencing at the end

S 2
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of the first year, and continuing for a given number of

years, money being supposed improveable at a given

i-ate, compound interest.

Let V represent the present value of the annuity, N
the number of years during which it continues, and let

{\+c) be the amount to which \l. may be improved at

interest during one year.

Then, by the rules of compound interest, (which see)

the present value of the first year's payment, or the

sum which, laid out at interest for one year, will pro-

duce 1/. is the present value of the second year's
l+ c

payments is also ,, , ,, ; the value of the third year's,
^ ' (1+0-

1

possession, continuing (4+«) is c (-— x^ rA+n)
\c c (1+f) /

therefore V=la( X /, ,
J>-\-n\—a{ X >

,

, .7
\c c (1-fc) ' / \c c (1+c/

consei

payment is - and consequently, since the present
(1 +<•)'.

value of the whole annuity is the sum of the present

1 1

value of its several payments, V

—

.
, „+ /, , .\.,+

1

1+c'^Ci+O^

\-- — and, by the rules for sum-

ming geometrical series, (See Algebra, p. 451.) V

—

'

Xt r- If the annuity is a perpetuity, then n
c c (l+c)".

becomes mfinite, and (l+c)« becomes infinitely great,

^0, and V^:-.
' c

consequently,
^^:f^n='>' j

X
(T+7)""

Problem II.—To determine V, the present value of

of an annuity of a/, payable yearly, commencing at the

end of the first year, and continuing n years.

The value of this annuity is evidently a times the

value of an annuity of 1/. for the same period; conse-

quently Vzza(^ X , c ^ and the value of the per-

petuity =:-. Hence the value of any annuity certain in '^(14-5')^"''(l+5")

possession, for any number of years, and at any rate

per cent, is easily found, by having tables of the values

of annuities of 1/. for different periods, and at different

rates per cent. The same value may also be found,

though not with equal facility, from tables of the pre-

sent values of II. to be received at the end of a given

period, at a given rate per cent, for, in the equation,

Vz=a(i-ix^„) the expression^„ is the

present value of II. to be received at the end of n years.

In a similar manner, since r
^

, ,„ is the reciprocal of

'l-fr)", or of the amount of 1/. laid out at compound

interest for n years, the value of such annuities maybe

calculated from tables of compound interest.

Problem III.—To determine V, the present value of

an annuity of a/, in reversion, payable yearly, commenc-

ing after b years, and continuing n years.

Such an annuity is what an annuity in possession, con-

tinuing (6+ n) years, exceeds a similar annuity conti-

nuing b yeai-s only. Its present value is therefore exactly

the difference between the values of two such annuities,

and may be found by the tables mentioned in problem

n., or by the following formula. By problem II. the

value of an annuity a in possession, and continuing b

years, is, a (^—7X vYTTji} ^"^ ^^« ^^^^ annuity in

quently V^(^-^4_^-^-fn)
Problem IV.—To determine V, the value of an an-

nuity certain, of 1/. payable at any given intervals greater

than a year, and commencing at the end of the first in-

ten'al. Let m represent the number of years between
each term of payment, n the number of years during

which the annuity continues, and let (l+c), as formerly,

denote the amount of 1/. improved at interest during a

year, in the manner most advantageous. Then — is

the number of payments ; the present value of the first

payment, or of W. to be received after m years, is, by

compound interest, rrjry^i '^he present value of the

second payment, or of 1/. to be received after 2m years,

is 7 :, the present value of the third payment is
(l+c)''" "^

-, Ti and the value of the— or last payment, is
(l+c)'"" m

(TTT)'"^^'
'^'•'^°''' V=^„+^^

^-.+(TTO^'"

7 r- i a geometrical series, of which ,, ,
-r-,

(l+f)mxm ^ (l+c)"'

or the reciprocal of 1/. laid out at compound interest

for 7n years, is the common ratio, and — the number of

terms; if then \-{-g be supposed equal to (l+c)" or

the amount of 1/. in m years, then V^-, . + ;. "xg

, -n consequently V~
(l+^)m

Xt r" a formula similar to that for 1/. payable
g g (l+^)m

^

annually. Also V=^, +,)„., -(i+,)mi X
(T+T)'"-

This value may easily be found from tables of annui-

1 1

nuitics payable yearly, for

(

-

1^^)21
~

(I +c)"si
^

—! — /i^_—! Ixt 1— , and, by problem
(i+f)i-r (i+c)'';''(i+c)!!!i' ' ' ^

^

first, the value of an annuity of W. payable yearly, =-

y — (1— .; ) X -) consequently they are— cX(i+,)«-^ {\+cY)'^c'
^

to one another as ,, ,
. ,, is to - which is a constant

(l+c)™l c

ratio. Hence, since - is the perpetuity of \l. received

annually.
1 .

or - is the value of the perpetuity
' (l+c)"'l S

of 1/. received every with year. From the problem it

a /

is evident, that if the annuity be a^ then V_^ 1—

j^^n ^ or employing different symbols, Vzi-^j^p^^

^('-(TTO^)-
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Problem V.—If an annuity (certain in possession) of

at. per annum, continuing n years, is rtgularly foiborn,

so as to be paid up at the tnd of every mtli year only ;

required the value of such an annuity.

As, in this case, the sum to be paid at the end of every

mth year is ma/, consequently, by the preceding problem,

.. am/, 1 \ _r am I 1

Hence, by problem second, the value of such an annuity

r .
, „ m m .1

is to that of one paid annually as — or 7-——r— is to -,

g (l+c)21 c

that is, the annuities are as their perpetuities.

Annuities, in general, are paid not annually, but by
regular instalments, at the end of each half year, or of

each quarter, and their values differ according to the

term at which they are made payable. It is therefore

of importance to determine the comparative values of

annuities payable yearly, and at shorter periods. Though
the reasoning by which we arrived at the solution of the

preceding problem, proceeded on the hypothesis that

the period between each payment was a multiple of one
year by an integer, we might, by a fair analogy, extend
the formula then procured to those cases in which the

period was a fractional part of a year.

But, as there has been a great diversity of opinion as

to the just values of such annuities, it is necessary, in

deducing them, to proceed in the most rigid manner
possible. This may be done by the following problems,

which are a generalization of the preceding ones.

Problem VI.—To determine the value of an annuity

payable at the end of a given period, and continuing for

a given number of periods, money being supposed im-
proveablc at compound interest. Let k represent the
period ; a/, the sum payable at the end of each pe-
riod ; n the number of periods ; and (1+^) the amount
of M. improved to the utmost, for the given period.

Then the value of a/, to be received at the end of the

first period, k, is , the value of the second payment

^2, the value of the third payment is ,, , ,, ,, the

value of the nth payment is

(1+i')"

(1+s-p

, •wherefore V^

(1+^)^
1

+

(1+^?"
™ 1

>+

-, therefore V^
(1+5-)"

+
(

1 -j-p-')" ) ''^^"^'^l^'^"*-"

1

or
(1+^).)

Problem VIII.—To determine the value of an an-

nuity of Li, for each period g, continuing during n' a
given number of periods, payable by instalments at

given periods, -; the amount of 1/. improved to the

utmost during the period g, being (1+/); and the sum

paid at each mstalment - ; and the number of such pay-

ments ii'e. This problem is exactly the converse of the
last, and is easily solved by means of it and problem
sixth. For this annuity, if paid only at each period ^,
is the annuity, when paid by instalments, forborn ; and
consequently bears to it exactly the same relation that

the annuity in problem seventh does to the annuity in

problem sixth. Now, as these problems are perfectly

general, we may apply them to the present case, sub-

stituting, for the symbols in them, the correspondent

symbols in the present case. Wherefore o^-, ma"*,
e

w=-=<-"=:'iV(l+g-)'"=l-f/, therefore (H-g-)4(l-h/')

l-f-5=(l-f/)= andg-=(l+/)^_j

Substituting, therefore, the proper expressions in

the solution of problem sixth, we procure the value
of the present annuity paid by instalments, or V—

fx(i+/)i_^
)
\
I—(hTP/

If we represent the fraction — by the symbol «p, then

mb /I \ r
: . .. (

1 1 /1 i./'W j' * io'"niuIa exactly similar

to that which would be deduced from the analogy men-
tioned in problem fifth, and which enables us to repre-
sent all annuities certain in possession, under a general
formula, whether they are forborn, paid regularly at

the end of every year, or paid by instalments.

Problem IX.—To give a general formula for annui-

ties certain in possession, let a denote the sum of the
annuity per annum, m the period in parts of a year ;

(l-fc) the amount of \l. improved to the utmost, for a
year; n the number of years during which the annuity
is current. Then, if the annuity is payable yearly, by

a / 1 \
problem second, V—

-(^1 , .„y, or, since m in this

. -.r am / 1 \ , „
case IS unity V=^^—^^[,_^j^^j . 2d, If the an-

nuity is payable at longer intervals than one year, that
is, if it is forborn during m years, then, by problem fifth,

v=r

" \T+g'^l\+gY^Or+gy

v--^ (i L_\

Problem VII.—If the foregoing annuity of a/, for

each period k, to continue during n, a given number of
periods, is regularly forborn, so as to be paid up at the
end of every mth period, required its value. Since
(1+5')) is the amount of 1/. improved to the utmost,
during the period k, therefore its amount, when im-
proved to the utmost, during one period, m k, must be
. K n 1 t tr ""^ / 1 \
(!+£)„, the number of periods must be -, and the sum greater or less than unity, V=

^^_^^^ „, ^j_-___j
paid at each period zz:ma. Wherefore, substituting
these quantities in the solution of the preceding pro-

bkmV=,-^^^(l__' V(i+£-)2i\ 0+m

or problem seventh, V=^y^j^^ x (,_J-p-;^). 3d,

If the annuity is payable by instalments at periods shorter

than one year, that is, if m be less than unity, then, by

problem eight, YzZy-. r ( . -, r ).

Consequently, in all cases, whether m be unity, or
ma

Here it is necessary to observe particularly, that l-f-c,

or 1/. in)proved to its utmost during a year, is by no
means the same with 1 -\-r, or 1/. together with its simple
interest for one year; for, if the interest of money can
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be uplifted in a bhorier period than a year, this interest

may again be laid out at interest, and this 1 +c, or U. im-

proved to its utmost during a year, will be greater than

l+r, or 1/. together with its simple interest for a year.

Hence, if we wish that 1 +r should form a part of our

formula, we may easily procure

Anothkr Solutio.v of the same Problem.—Let ?• be

llie simple interest of 1/. for a year, and - the shortest

period in parts of a year, at which interest can be up-

lifted without reduction of the rate, the simple interest

I . r
of 1/. during the period - is therefore - the amount of

T
II., and its interest, at the end of that period, is 1+-)

wherefore 1/. at compound interest, during t, such pe-

riods, or for one year, is (i i -j
' consequently (^,-j

^(l+c), or 1/. improved to the utmost during one year,

substituting, therefore, n
_^ j for I -fc, in the formula

given in the preceding solution.

In this latter solution, the additional expense incurred,

by compounding at periods shorter than one year, has

not been taken into account; but this expense is a ma-
terial consideration, in estimating the improvement of

money ; and in some cases makes it more advantageous

to compound at a longer than a shorter period. The
first solution, therefore, is more convenient, as it natu-

rally involves the consideration of this additional ex-

pense. From the general theorem, the following theo-

rems for annuities, current during n years, are derived.

Let l-}-c denote 1 A, improved to the utmost for a year;

n the term or number of years, during which an annuity

is to be paid. Let ij denote the value of an annuity of

1/. payable yearly ; h its value, payable half-yearly ; q its

value, payable quarterly ; and m its value, payable mo-
mently.

_Y_! ^
i(+0"

0.5 / 1 \

^:=(i+c)|i ^Vi—(i-fc)"/

0.25 / 1 \

1

iM="
100000, &C.

ioooo> &'•
:\ {\+cy) — .v'

Hence the values of annuities, payable half-yearly, kr .

for any number of years, may easily be calculated from
tables of the values of annuities payable annually, and
from tables of the perpetuities of similar annuities pay-
able half-yearly, quarterly, 8cc.

Dc Moivre and Dr Price have given formulae for an-

nuities, exceedingly different from each other, and dif-

fering somewhat from those given above.

De Moivre's Theorems.

According to De Moivre, if l+r be 1/. and its sim-

ple interest for a year, V^z-r, ^— ( i -, ^— ); and

consequently,

y-

0.5

('"(T+O^)'
.V being the hyperbolic logarithm of (1+c)-

From these theorems, as well as from the general

formula, it is evident that i/, /;, 17, and ?n are in a constant

ratio ; and that this ratio is that of their perpetuities.

Let, then, the perpetuity of the annuity paid annually be

P; the perpetuity of the annuity paid half-yearly ~S ;

paid quarterly, ZZT ;
paid momently, ~U. Then,

A—

'J—

1

(l+^il
0.25

(1+OF

^~"rV— (l-fr)"/

^ V—lT+r)")

M=r
100000,

lOOOO, &c.
,x(l— (l-f ,•)")—

N

1

N being the hyperbolic logarithm of (l+r).

Formulae, which, when interest can be uplifted only

annually, coincide with those given above ; but differ

from them, when it can be compounded at shorter pe-

riods.—The only error in this author's mode, is the

using r, the rate of simple interest, instead of c, the

highest improvement possible.

Dr Price's Theorems.

Let 1-fr, denote IL, increased by its interest for a

year ; V=:^-i^
j +-^j

""

J
consequently,

1

2/=P—rx(l+0"
1

A=P -rx(l + r

i)
1

y^P—rx(l+_r
4

1M=P—
rN'

where N denotes the numbeK

which has r>i for its hyperbolic logarithm, and rn x
0.43429448 for its logarithm in Briggs's system. In cal-

culating the theorems for annuities, payable yearly, Dr
Price supposes that money is compounded annually, at

its annual rate of interest, in calculating half-yearly an-

nuities, that money is compounded half-yearly, at half

its annual rate, and so on in calculating annuities payable

at shorter periods.—His reason for which is, that " the

difference between the values of annuities, payable year-

ly, and at shorter intervals, is known to be continually

lessening, in proportion to the length of the term; till

at last, when the term is extended to a perpetuity, those

values become the same, whether the payments are made
yearly or momently ; but that such an equality can never

take place, according to Mr de Moivre's rules ; nay, if
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the term be extended only to 70 years, and interest be 6

per cent., an annuity payable quarterly, will be worth

more than even the perpetuity when the payments are

made yearly. This is manifestly erroneous; and there-

fore sufficient to prove the fallacy of Mr de Moivre's

method of solution." As the tlieorcm we have given

above, for annuities payable yearly, and the same annui-

ties payable at shorter periods, suppose that the ratio

between the value of such annuities is not altered, by

lengthening the term ; and as indeed our solution cor-

responds in principle with De Moivre's, differing only

in the values of (l-fcand (!+'•)) Dr Price's objections,

if well founded, must overthrow both together. They,
therefore, merit particular attention; and as the doctor's

mode, besides his own authority, has also the countenance

of Morgan, and other celebrated writers on. annuities, it

is perhaps necessary that we should begin at the very

foundation of annuities; removing the theory of Dr
Price, and endeavouring to rear in its stead a better

structure.

The whole of the doctrine of annuities is involved in

the solution of the following question : What is the value

of a given annuity; or what sum, expended in purchas-

ing the annuity, is employed to equal advantage, as if

laid out in any other mode, attended with equal trouble

and hazard ?

The simplest mode of laying out money to advantage,

is the giving it in loan during a certain period ; and at

the end of that period, receiving back the capital, toge-

ther with an additional sum as interest or hire for the use

of it. To this mode, all others are reducible. At the

end of the given period, the interest may be uplifted,

and the principal again given in loan on sim.ilar terms,

or both principal and interest may be consolidated into a

new capital, to be again laid out at interest ;—thus im-
proving the money, at what is denominated compound
interest.

If two equal sums of money are given in loan for a

given number of periods, on these different conditions
;

that for the one, a set interest shall be paid at the end
of each period ; and for the other, no interest is to be
paid till the whole time has expired ; but that then a

sum will be given equal to what the first sum, if im-
proved at compound interest, would have amounted to,

it is evident that both these sums are laid out to the

same advantage ; for though, in the first mode, the sum
received at the end of the transaction be less, this is

compensated by payments having been made at different

times; which, if laid out at interest, would have pro-

duced the ultimate sum in the other mode ; and though
in the second, the money makes no immediats returns

during the transaction, this is counterbalanced by the
superior amount of the ultimate payment.
Let a sum of money a be laid out on the condition,

that at the end of every period ^, a certain sum 6 shall

be i-eceived as interest for it; and let an equal sum be
laid out during the same time, on the condition, that at

the end of every period vi/:, there shall be received, as

interest, a sum d, exactly equal to the amount of gain
which might be procured by compound interest in the
time »i^- from the first sum; and let the time during
which these two sums are allowed to remain at interest

be n?nk, then their ultimate produce will be the same,
or the money is in both cases laid out to the same
advantage. I'or the number of periods at which interest

is received in the first mode, is nm ; and consequently,
the ukimatc produce in that mode, at compound inter-

est, will be (a-J-i)"'",- also the number of periods at
which interest is received in the second mode, is n, and
the ultimate amount in that mode is (a+ d)" ; but by hy-
pothesis, a-i-(/ir(a-f (/)'"; wherefore {a-\-by= {a+ bY"\
or the ultimate produce in the second is exactly equal
to the ultimate produce in the first. If two equal sums
of money, a, are laid at interest, for different periods,
mk and 7ik ; and if the ultimate produce of the one be
(a+ A)"', and of the other (a-)-6)n, they arc laid out on
terms equally advantageous; for they arc both laid out
to the same advantage, with a sum a, for which an in-

terest b is received, at the end of every period k. Also,
if the periods be m and n, and the amounts at the ends
of these periods be {a-\-b) and {a-\-d) ; then, if («+/;)"=
(a-f-rf)'", the terms arc equally advantageous; by these
two methods, all questions concerning the advantage to

which money is laid out, may be easily determined.
Since a person, who grants annuities, can, if his business
be extensive, arrange it in such a manner, as to improve
at the highest rate the purchase-money received by him
for annuities ; he ought, if we abstract the consideration
of his trouble, to grant equally favourable terms to the
annuitants. By ascertaining these terms, from what has
been said above, we arrive at formula:, exactly the same
with those in the preceding problems ; but on this we
shall not at present enter, as there is a more simple
mode of confirming these formulae, and which at the
same time removes Dr Price's objection. The chief
error in Dr Price's mode, consists in his supposing,
that the granter of annuities is to improve the values he
receives for half-yearly annuities, at a rate more advan-
tageous than that at which he improves the values re-

ceived for yearly annuities ; and that in a similar manner
the purchase-money of quarterly annuities is to be im.-

proved on more favourable terms, than that of half-yearly

annuities. Thus, in calculating the values of yearly an-
nuities, he makes the supposition, that the price of each
annuity, if laid out at interest, can be compounded at

the end of every year; while in calculating the values
of annuities, payable half-yearly, quarterly, and moment-
ly, he takes it for granted, that their prices may be com-
pounded half-yearly, quarterly, and momently, without
reduction, of the rate. Now, nothing can be more evident,

than that if the granter of half-yearly annuities can lay

out their prices at interest, so as to compound his money
every half year, he can with equal facility lay out the
prices of yearly annuities on the same terms ; and that,

on account of this superior annual profit, which he can
derive from a given sum of money, the annuity which
he grants for it ought to bo greater. In consequence
of this error in theory, Dr Price's formulae give false

values for annuities, payable at different periods. Tlii-j

shall be proved more particularly in the practical part,

by a few examples, shewing, that if money laid out at

interest can be compounded only every half year, the
value which the doctor assigns to a yearly annuity is too

great ; that is, if laid out at interest, it will pay the an-

nuity, and leave a balance ; while the values assigned
to quarterly annuities, are too small ; or such quarterly

annuities may be purchased, as that the purchase^
money, improved to the utmost, is incapable of paying
them.
The doctor seems to have been led to this theory, by

an erroneous idea which he formed concerning the per-

petuities of annuities, and which he urges as an objec-

tion against those formulae, that assign a constant ratio

between yearly annuities, and those payable at <:hort.(-r
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intervals ; namely, tliat " the difference between the

values of annuities payable yearly, and at shorter inter-

vals, is known to be continually lessening, in proportion

to the length of the term ; lill at lasi, when the term is

extended to a perpetuity, those values become the same,

whetlier the payments are made yearly or momently."

From accommodating his theory to this idea, a curious

consequence results as to the values of reversionary an-

nuities, which we are surprised none of his followers

have remarked, and which appears a complete refutiuion

of this hypothesis. It is the following ; if we calculate

by his formulae, the value of a reversionary annuity in

perpetuity, payable yearly; and then convert this annuity

into one payable hall-yearly, by making one-half of each

yearly payment payalsle half a year sooner, the value

assigned by these formulae to this annuity will be less

than the value of the yearly annuity ; that is, the value

of a sum of money is diminished, by rendering the period

till it becomes due, less ; a position evidently absurd.

A similar result takes place in the majority of reversion-

ary annuities for a given time, of which some examples

may be given in the practice of annuities.

Though these observations, we conceive, remove all

the force of Dr Price's objections to a constant ratio

existing between yearly and other annuities, the writer

of this article thinks it may perhaps be agreeable to his

readers to give a direct demonstration on this subject,

suggested to him by these objections, and which fur-

nishes a very simple foundation for the theory of an-

nuities.

Theorem.

Let a be the value of \l. to be received at the end of

one year, or the sum which will produce 1/. in a year;

and let b be the present value of the same sum, received

by regular instalments during the year ; then an annuity

of 11., payable annually, is to an annuity of 1/., payable

by such instalments, as a to b. For since the sum a, laid

out at the beginning of the nih year, will pay the an-

nual annuity for that year ; and since the sum b, laid out

at the same time, will pay the annuity by instalments for

the same year ; therefore the present values of the nth

year of these annuities are such sums, as, if laid out at

present, will, by the beginning of that year, have respec-

tively produced the sums a and b ; that is, they are the

present values of two sums a and b, to be received after

[n— 1) years; consequently, they are to one another as

a is to b. In a similar manner, the present values of

these annuities, during any other year, may be shown

to have the same ratio. But the present value of any

annuity is the sum of the present values of its several

payments ; wherefore, the present values of the annui-

ties are in the same ratio, or as a to b.

To determine, therefore, the comparative value of

annual and other annuities, it is only necessary to deter-

mine the comparative values of the first year of these

annuities ; which is easily done in the following manner

:

Let a be the present value of 1/., to be received after

one year has expired ; and let b be the present value

of the same sum, paid by instalments of i/. at the end
of the first half year, and 10*., or ^l. at the end of the

year. The present value i, of this latter annuity, may
be regarded as consisting of two parts ; namely, the pre-

sent value of i/. to be received at the end of a year, and

the present value of \l. to be received at the end of half

a year. Since the present value XL, to be received at

the end of one year, is aj the present value 10s. or A/.,

to be received at the end of the same time, is-^; and

therefore the present value of 10«., or |/., to be received

after the end of half a year, is (6— -.) If the granter

of the annuity received fair terms for the first half year's

annuity, he can sustain no loss, though the payment of

the first half year should be laid out on similar terms,
in purchasing an annuity for the next half year. The
amount of this annuity is easily found by a simple pro-

portion ; for, as {b— - ) : i : : i : to the amount of this

new annuity, which is /.

4 lb— a \
-j. The granter of the

annuity would thus have to pay, at the end of the year,

4 (6 ^\ £^|, ^jjjgj, ijg received at the begin-

ning of the year /. b. If, therefore, he received a fair

price, both for the yearly annuity of 1/., and also for the
annuity of -^t., payable at the end of each half year, we

have the following proportion : a : 1 : : 6 : i-|-

4(6-

3/
a a

Therefore 6^-=-+ m—* 4(0—

I

f)

a a

46—2a

4.b^~^abzZ2ab—a^ +a,
4b^—4ab^—a^ -fc,

6-' — abZZ
;;

,

4

b :z

—

-— ; consequently, if j/ be the

present value of a yearly annuity for any term of years,

and /i the value of the same annuity, payable half-yearly;

y : n

1

-; or substituting for a its equivalent

1-f <r

' y
1 + f • 2' V 1 -f C

'

ox y : h : :

ratio very convenient in practice. Since (1-f v''+'")^

(v''+''—1)—"^J i*^ '"'^ divide the third term of the pro-

portion by c, and the fourth by (l-J-Vl-f-c) x (Vl-f-c— 1), their ratio remains the same ; wherefore y : A :

;

. 2 (l+x/l+0(x/'+ f— 'j

or y ?i : : -
c

. .
;

—
-, which is exactly the expression for the

ratio of yearly and half-yearly annuities, which was given

in the preceding problems. A similar coincidence takes

place, if the values of quarterly or other annuities be

calculated by the method now employed, than which we
cannot conceive a more convincing proof of the correct-

ness of the principle on which the formulae in the seve-

ral problems were calculated.



ANNUITIES.

II. Theory of An-nuitiks Contingent, or Life
Annuities.

Annuilies contingent are in general those whose com-
iiiencemcnt or termination is determined by tlie extinc-

tion or duration oi a given life, or number ol lives. The
calculation of such annuities depends on an application

of the doctrines of chances, and the rules of compound
interest to tables of observations, shewing the proba-

bilities of the duration of life. When annuities involve

the consideration of more than one life, their theory

becomes very intricate, and the calculations necessary

in practice are exceedingly tedious and laborious. An-
nuities contingent, in the same manner as annuities

certain, may be divided into annuities in possession,

and annuitities in reversion; the former are frequently

termed annuities on lives, and the latter annuities on
survivorships. Before entering on the consideration of

annuities contingent, it will be proper to explain the

meaning of some terms, which are employed by the

writers on this subject.

An annuity is said to be worth five years purchase,

when its value is five times the annual payment; and
in general it is said to be worth n years purchase, when
its present value is n times the annual payment ; or, if

it is paid by instalments, n times the sum of the several

payments during the year ; reciprocally the number of

years purchase, which a given annuity is worth is the

present value, divided by the annual payment, or it is

the value of a similar annuity of 1/.

The value of a given life is the number of years pur-

chase, which an annuity, continuing during that life, is

worth ; or it is the value of an annuity of \l. per annum,
dependent on its duration.

The expectation of any life, at any given time, is the

mean duration to which persons of thai age live, and is

found from any tables, by summing up the numbers of

all the living in the tables, from that age upwards, di-

viding this sum by the number living at the given age,

and subtracting half unity from the quotient. Thus, the

sum of all the living from 59 years, upwards, is by the

Northampton table 2979; which, divided by 211, the

number living at that age, gives the quotient 14.118;

from which, if half unity, or 0.5 be subtracted, the re-

mainder 13.618 is the expectation of life at the age
of 59. ,

The expectation of life is to be carefully distinguish-

ed from the period, to which a person of a given age
has an equal chance of living. According to De Moivre's
hypothesis, tlie expectation of life at any age is half the
difl'erence between that age and 86.

The complement of a life is double the expectation
;

or, in De Moivre's hypothesis, it is what the life wants
of 86.

Of Annuities on Lives.

Problem I.

From any given table of the probable duration of life,

to determine exactly the present value of an annuity of

1/., payable yearly, whose continuance depends on the

duration of a given life. The value of the whole an-
nuity is the sum of the present values of the several pay-
ments, for the first, second, third, &c. years. The pro-
blem, therefore, resolves itself into that of determining
the value of each of these payments, which may be done
Vol. II. Part I.

in the follov.ing manner: Lci ; -)-r, as formerly, denote
the amount of 1/., improved to the utmost during a year.

Let in be the present age of the given life. Let a be the
number of persons in the tables, living at the age m.
Let b be the number living at another age, n years
greater than the present age; then if annuities of 1/.

each were at present secured on a persons, aged m
years, the number of annuities to be paid at the wlh year
hence would be b ; or since each annuity is 1/., the sum
to be then paid would be bl. ; of which, by discounting

for n years, the present value is^ . Since, thcrc-
(1-f c"

fore, . .

^

is the present value of the ni\\ year of \l.

each, payable, during life, to a persons, aged ?n years,

it is evident that the ath part of that value is the present
value of the «th year ofan annuity of 1/., secured on one
of these persons ; consequently, the present value of
the «th year of the given annuity on the given life is

, , , or 1/. discounted for n years, and multiplied

by -, the chance that the life shall endure for n years

;

in this manner the present values of the first, second,
&c. years of the given annuity may be determined ; and
by summing up these several values, the present value
of the whole annuity will be found. It is hardly neces-
sary to observe, that the person is here supposed to be
commencing his wth year at the time the calculation is

instituted.

Problem II.

When the decrements of life in the given table con-
tinue equal for several successive years, the calculation

of tlie values of the payments for these years may be
considerably abridged. Let m be the age of the given
annuitant ; let a be in the given tables the number liv-

ing at the age m, and b the number living at a given
age ;«-{-7^; let the number living at each successive
year after the age m-{-n decrease during e years, by an
annual decrement d, then the value of the ?2th year of

the annuity is by the preceding problem, —, ., n„ , the

value of the (n-}-l)th year, is
'

,
^^

of («-f-2)th

b~2d b—ed

the values wih year, and of the several years of the an-

nuity during the period e, will therefore form the fol-

b b—d . b—2d
lowing series

:

•+:
b—ed

"O+c)"'
"^

c(l-|-c)"+»
, +

H'+O n+i'

.. ,—wjT,. Let S represent the sum of this se-
c(l-fc)''^^'

^

1 /b b—d b—2d

-{- 7"+";)- Multiply both sides of the equa-

tion by 1 -Ff ; then S + Sc.= -
^,_^^^^, + {b+~ -f

b—2d b—ed \ „ , . , ., • . ,
, — 7 r- ). Subtract the upper equation from

1 / /d d
the lower. Sc.~- , . -r+l 5— ( /. ; \+ /, . x^a(l-hc)" 1 V V(l+c) (l+O-

nes.
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(1+0

Sc.=

+

a(l+c)

b-

(l+c)'
b—ed

C+O«+i '(ri (1+0^

(1+

7^x(*
6—frf

.+
1

{\+cY -(t4+c ' (l+c)^

(1+c)r.))-

and

Now - is the perpetuity of an annuity certain of 1/.,

c

t 1

-+1 •+ 7
is the value of an an-

1+c ' (i+o^ ' (1+0'
nuity certain for e years ; consequently S may be found

by the following rule.
'

Jlultiply the decrement of life by the value of the an-

nuity certain for e years. Call this the first product;

subtract e times the decrement from b, the number liv-

ing at the age n, and multiply the remainder by XL, dis-

counted for e+ 1 years ; call this product second ; add

the first and second products, and subtract their sum
from b, the number living at the age n ; divide the re-

mainder by a, the number living at the age ; discount

the quotient for n— 1 years, and multiply tlie result by

the perpetuity.

Other modes may be adopted, of abridging the cal-

culations of annuities ; but, notwithstanding these, the

operations necessary to calculate any annuity to exact-

ness, are so extremely laborious, as to render it of im-

portance to have easy rules either for a near approxi-

mation to their values, or for calculating tables of the

values of lives from tables of the probabilities of life.

One of the simplest approximations, though not the

most correct, is that of De Moivre. This author sup-

poses, that of 86 persons who are born, one dies every

year; so that, at the end of 85 years, the lives will be

all extinct. In this hypothesis, the decrements of life

are equal ; and what any life wants of 86 years, is called

the complement of that life.

Problem III.

To determine, from De Moivre's hypothesis, the ap-

proximate value of an annuity of U. upon a given life.

Let V be the value of the annuity ; n the complement of

life, or what the life wants of 86 ; Z the present value

of an annuity, certain for n years ; 1+c U. improved to

the utmost during a year, then the present age is 86

—

n ; the number living at that age is n ; and the numbers
living at the end of tlie first, second, third, &c. years of

the annuity are ?:— 1, n—2,72—3, 8cc.; therefore the

value of the first year's annuity is by the first problem

—r r ; the value of the second year's annuity is

41+0' n-3
; and of the third year's annuity, n(l+c)3'

n(l+c)2

Wherefore Vrr-n—;—:+
-2 . 7!—

3

;+: •+

n—n

n(\-\-cY

then V + f V~

h(1+c)^w(1+c)*^ ?i(l+c)3

Multiply both sides of the equation by 1+c;

n— 1 . n—2 . M—

3

+ +

'•(1+c

n(l+c) ' ii{\+cf

—. Subtract the first equation from the se-

n—

1

cond, and c V~
1 n—n

Ml+c)"-"' n(+c)"'

fraction vanishes also,

1

n(l+c) n(l+c)2

Now 71—n-^0 ; therefore the last

"— 1 n \ I , ^
ZZ— ^1—— ; therefore c

n n 71 71

V=:l—

-

n
if

n{\+c) n{\+cY n(l+r)"-i'
each fraction in this series have its numerator and de-
nominator multiplied by 1+c, its value remains un-

changed ; wherefore -
'*''— 'cVni—

1+c
w(l+cy

(1+0"
1

l+c
n(l+c)"'

1

+

n(l+c) n{\+cY
1+c

consequently, c V :z: 1

+(TR-")- ^-^TTc-

presses the present value of an annuity certain for n

(1+0''

+

years : therefore cV;-1 (1+0 Z and Vm- 1+c,

The same formula may be expressed differently. Let
1+ c

P be the perpetuity, then V=:P ^^Z, or V—P—
C7l

i^+i^z.
71

This demonstration of De Moivre's theorem is moi-e

direct and easy than any we have seen on the subject.

Indeed, the author himself says : " As the reasonings
that led me to that general expression require some-
thing more than an ordinary skill in the doctrine of se-

ries, I shall forbear to mention them in this place, and
content myselfwith pointing out to the reader a method,
whereby he may satisfy himself of the truth of that

theorem, provided he understand so much of a series,

as to be able to sum up a geometric series." He ac-

cordingly gives a very indirect, and rather laborious

demonstration of its truth.

The chief advantage of the foregoing theory is, that

by it an approximate value for an annuity may be calcu-

lated, without the aid of tables of the probabilities of

life. But though the hypothesis corresponds very near-

ly with the Breslaw and some other tables, yet the de-

crements in most tables vary so much from equality, es-

pecially at the commencement, and towards the extinc-

tion of life, that in either very young or very old lives,

the results by the formula are too inaccurate for prac-

tice. Another mode of approximating has, therefore,

been invented, which is capable of being adapted to any
set of tables.

Problem IV.

To approximate to the value of a given life, accord-

ing to any table of observations.

Find the expectation of the life, according to the

given table, and call double this expectation the com-
plement, if the probabilities of life, after the given age,

be supposed to diminish by equal decrements ; so that

by 71 years the whole lives will be extinct; then, by the

same steps as in the preceding problem, we arrive at

i-l±iz
,^^

the same formula, V~— j or V:^P—-—-Z,
c en
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P-4-

1

or V—P T~Z, if ve call the expectation E, then

V=P-^Z,or V=:P-^4i(i-i -i^2E).
2E 2E \c c 1 +c /

This solution may at first sight appear exactly the

same with that given in problem third, but a particular

instance will be sufficient to shew that the result must
in many cases be different. Let us suppose tliat in the

given table the decrements of life are considerably

greater at infancy than during the other periods of life,

as takes place according to the Northampton tables,

and let the extreme of life be eighty-six, then, by De
Moivre's mode, the several lives would be considerably

lengthened, especially those which would have termi-

nated in early infancy; and if annuities were secured

on the several lives at birth, the number of payments on
each life would be considerably greater, according to

this hypothesis, than according to the tables, and the

annuities would consequently be of more value. This
error is still further heightened by the increase taking

place principally among the earlier payments ; while,

by the solution given in this problem, the number of

payments is the same as by the tables, and the decre-

ments of life are rendered uniform, rather by increas-

ing the decrements in the later periods of life, than by
diminishing those in early life. The result by this

mode must therefore be considerably more correct than
by De IMoivre's. Though this approximation gives
very nearly the true value of a life

; yet if any given
tables of the probabilities of life are much used in cal-

culating the values of annuities, or if our calculations

involve several joint lives, it is best to form from the
given tables a table of the exact value of lives at all

ages. This may be done by the following problem,
uith nearly the same labour which is necessary for cal-

culating the true value of a single annuity, secured on
the youngest life in the tables.

Problem V.

The true value of a given life B being kno'lvn, it is

required from it to calculate the true value of a life A
one year younger. Let N be the value of the life B,
and let V be the value of the life A ; let 1 +c be 1/. im-
proved to the utmost during a year; let a be the num-
ber in the table living at the age of the life A, b the
number living at the age B, and d, e, /, &c. the num-
bers living at the several subsequent ages ; then, by

problem 1st, Nir^j^—;—\+"77T~i—v^+ " '

Sec; and also V~ ,, ,

—^4
b{i+cy

<i+0"

*(l+c)=''^-!.(l-fc) =A(l+ c)

Vx"ii±i)=.-,N;V=^^X(1-^N).

Mr Morgan, in his Treatise on Annuities, sect. ii. p.
59, has considerably improved this problem, by adding
an ingenious mode of proving the different operations
in calculating tables, for which see the practice of an-
nuities, in the present article.

Problem VL
To determine the value of an annuity of 1/. per annum

upon a given life, payable by equal instalments during

the year, supposing no payments t» he made on that
year within which the life expires. Let A represent
this annuity, and B an annuity of 1/. payable annually on
the same life; let m i-epresent the period between each
instalment, a the number living at the present age of
the given life, b the number living at any other age,
exceeding the present age by t years, u the present
value of 1/. certain, to be received at the end of i years

;

then, if the life were certainly to endure to the end of
t years, it follows, from what has been said on annuities

so would u be to the
I .

certam, that as - is to ,

,

c (l + c)!^'

present value of ah year of the annuity A, which would

therefore be ,, ,
. ^, . But as it is uncertain whether

(l-|-c)!21

the life will exist at the end of t years, this expression

must be multiplied by -, the probability that the life

shall endure so long ; wherefore the present value of
the tth payment of the contingent annuity A is

b muc
, ^

~m~,—^TTTv ; silso the present value of the nh year of
Q((l-fc^!21) " '

,
. -, . bu _ bu b muc

the annuity B is— . But— : -7 r— : : 1 ;

a a o(l+c)2!l

,
m c 1 711

''

JT+TjET'-'-T
'•

(T+7)LT'
"^^refore the present

value of each payment of the annuity B is to the present
value of the corresponding payment of A as their per-
petuities : the present values of the annuities them-
selves are consequently in the same ratio ; and if V
represent the value of A, and Y the value of B, then

V:Y:.- .. .'".^. S V=:-
"''^

m c

(l-fr)!!!'

(l+c)£!;l c (l+c)™r

Problem VII.

To determine V the value of an annuity of 1/. per
annum upon a given life, payable by equal instalments,
at equal intervals during the year, supposing no pay-
ment to be made on that interval within which the life

expires. When the payments are made at consider-
able intervals, such as half-yearly or quarterly, we may,
by interpolation of the yearly decrements of life, find
the decrements due to each half year or quarter, and
from them determine, by the mode given in problem 1st,
the value of each half-yearly or quarterly payment: the
sum of all these values is the value of the annuity. It
is necessary, in determining these values, to discount
money at the half-yearly or quarterly rate pointed out
in annuities certain. But when the interval is exceed-
ingly small, such as a moment of time, it is necessary
to use an approximation, either by supposing the decre-
ments of life to be equal during the whole life, or at
least during one year. The latter of these suppositions
approaches so near the truth, that it may be considered
as perfectly exact, and the former as merely an approxi-
mation.

Method I.

_ I

Let— represent, in parts of a year, the period be-

tween each instalment, n the complement of life in
years, and z the value of an annuity certain of 1/. per
annum during n years ; therf mn is the complement of

life expressed in. parts of the period —, the sum pav-
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itblc cacli period is —;'., ihe amount of 1/, improved to
711

1
-

1

the utmost durine: the time— is (1+c)"'; and since -

IS to-
(l+f),^._l

as the annuity z is to the same annuity

is mn such periods will be 1 — X
'

7)111

(1+0™—

1

{l+cf

(I+c)" =fX"

(1+0"
-. But this annuity is w times

(l+f)"—

1

greater than the given annuity of I/, per annum on the

same life, payable by instalments. Wherefore V~
(l+c)" ECX"

(l+c)"—

1

If the annuity
zcx"

(l+c)"-—! (l+c)"*—

1

be represented by/, and the perpetuity of that annuity

by /!, then V=l/i—JiX. ^ ' X/.

Method 2.

Let— , as in the preceding method, represent in parts

of a year the period between each instalment, and Y the

value of a yearly annuity on the life ; then an annuity

of 1/. per annum, payable by instalments at the inter-

\als— ; and whose payments extend within the year

in which the life expires, may be considered as com-
posed of two parts ; namely, the payments on those

years, during whose whole continuance the life endures ;

and the payments on that year, during whose currency

ihe life expires. The value of the former part may be

"fY

one year, but to die before two years ; and of a similar

annuity on d persons, wlio were to live to the end oi two
years, but all to die before the end of three years, and

so on with respect to tlie other decrements ; so that

the sum of all the values of all the annuities will be

represented by the following series.

b

payable by instalments at the intervals — , the value of ^+''

the latter annuity will be (,,..i_ ; therefore the va-

lue of an annuity certain of m^. per annum, payable by
1 Z €

instalments of 1/. at each interval — is ,,
," .,

OT (l+Om-l
Also, by reasoning as in problem third, the value oi an

annuity of ml. per annum, payable by instalments of 1/.

at each period —, secured on a life whose complement

easily found by Problem VI. to be ; . The
(l+c)"—

1

only difficulty, therefore, is in finding the value of the

latter. This may be done in the following manner.
Let a, 6, c, rf, f, /, J-, /z, See. be the decrements of life

during the first, second, third, Sec. years after the an-
nuity commences ; then the number living at the age
of the given life are a-\-b-\-d-^e-\-f-\-g-\-h-\-, kc. ; and
if annuities of 1/. per annum, payable yearly, were se-

cured on each of these lives, they would consist of an
annuity of 1/. on each of b persons, who were to live

1+f
/ /

1 + f

S
1+f

li

+

(1+0^
s

+ J

(1+01+
/

(1+0*

(1+0-'
h

"(i+0^"^(i+0'"'"(i+O'
h h h

i+,+(i+,)2+(i+r)^+(i+0'+(i+0'."'"(i+0*
and as it is uncertain whether a given lile is of the num-
ber who are to die on the first, second, or third, &c.

years, the value of an annuity on that life is the sum of

all these series divided by the number living at the

given age. If, now, we conceive that tlie number of

persons i, who live during the first year, but die be-

fore the end of the second year, drop off by equal de-

crements during the second year, and that during that

year an annuity of \l. per annum, payable by instal-

ments, at intervals
J;,

is secured on each of tliem, then

to find the value of such an annuity on any one of these

lives, we have the complement of their life one year or

711 periods; and if the value of \l. received by instal-

ments at periods ^ during a year be u, the value of this

annuity, by reasoning as in the preceding method, or

as in Problem 3d, will be ^, (l+f)m
^ — Xw

"
'

; or, if the

(1+Om—

1

perpetuity "\—- be represented by ^, it will be
(1 +CJm^—

1

/!(1—"(l+f)m)> consequently, at the commencement
of the second, the value of all these annuities on the

lives b is bp.[\—!'(l+f)^,) ; or, discounting for one year,

. h|l{\—u{\\-^));^ . ^
the present value is -^-^ ^—!

—

'—' m the same man-
1+c

ner the value of the annuities, by instalments on the

V J • .u c . • cx/;(l !'(l+Om ^,
lives a during the first year, is , . -^^ » the

value of a similar annuity on the lives d, during the

year m which they die, is mTH^^ '
'^

sum of the present values of such annuities on all the

lives at tlie given age, are represented by the following

series; (a+^+^^+^3+^,+^,
+ n"Z7r6^)^ (1—"(1+0^)- Now, as it is perfect-

ly uncertain on which year a given life shall become ex-

tinct, the present value of such an annuity secured on
it is this sum divided by the number living at the age

of the given life. The series g+ +77-,—\5 + ^•^•

is easily derived from the first series given for finding

the yearly annuity, for multiply that series by (1+f)
and it becomes
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6 lives, and tlie payment on tlic year wiihin which he

d dies. Either the true or approximate value of the for-

'^+ T+c ™^'' '"^y '"^ found by Problems Isi, 3d, and 4th ; and,

P f
by reasoning as in the last problem, if to represent, at

c + -r——|- , .., the commencement of any year, the value of such a

"^ f f payment on a life becoming extinct during the year,

/-J

—

— 1-
•^ + -—i—— then the value of such a payment, secured on a life

1+c (1+c/ C+c) p Y
g f; S g of a given age, will be —r-— iv. Now, if we sup-

l+c v+'"J U+'') ' /''^^
I P°s^ m persons living at the beginning of a year, who

}i j^
^

^ ^ ^' ^ ..j
shall all die before the year has expired, and their de-

1+c (l+c)'' ('+c)' C+O" (!+')' crements of life are such as that, before the mth part of
from this subtract b-\-d-^c-\- &c. or the number living the year has expired, one life shall be extinct, and be-
at the beginning of the second year, it becomes fore the next mth part another life, so that the decre-
^ ments of life during the year shall be equal ; and if the

1+c heirs of those who survive the first period, but die dur-

e e ing the second, receive ^/., the heirs of those who sur-

r+c" (T+cT* vivc the second, but die during the third period, re-

f f f ceive H. and so on, for the other periods ; then the pre-

1+c (l-|-c)- (T+cp sent value of all these payments will be represented by

g g g p- this series,

h h h h h "
I

"»
I

m I

"'— '/

subtract this series from the first given, and add c to
'

( 1 -I cV""*^
b d \ ^^ / ni

the remainder, we procure a \ 1- t-——x- -f Sec. J_ / '
,

1
,

3

„ ,, r V u , "'""f ^ ,

'"
•
~™ Vl+c)l"^ (I-fc)l"^(l+cU

It, therelore, Y represent the value oi a yearly annuity "' ^ 'm ^ ' 'm

of M. on the given life, /the number living at the given (^ ./"-',,
^

; consequently the value at the
age, a the decrement of the first year, o the expres- \ (l-ft-)!!!ri

^ '

sion/!(l—a(l-|-c)s„ the value of the payments of that beginning of the year of such a payment, secured on
year, durmg whose currency the life expires, will be any one of these lives, will be the mth part of this

(Yx/—((Yx/x(l+c)—(/—a))+°)o _ . 1,1 2 3— series, or iu ^ f j o-
'

' mm \ ( 1 -{.Ai. ^ 1 +cU ^ 1 +cU

I -j ^—-^ multiply both sides by
(1—Yc)o; or if P represents the perpetuity of 1/. per ^ ''"'^^'^

P Y 1 / 2annum l^

—

——xo, consequently the value of an annu- (1 -f c)i, then to fl + c)l ~ (14- r- +" ^ 'm ^ Im mm \ (1 + c)l
ity of 1/. per annum on a given life, payable by in- -^

,

"'

stalments at intervals a is Vzz i „ ,
P—

Y

/ . .^ , <̂ ;^\ subtract the upper

or V =:~-f -5=1-1-0, or V=:^/Y-f ^1—-^) equation from the lower to /(I -f f),5;— 1 j
=

(tt^)('+^)'^)- ^ (' + (rTc)! + (iToi "^ (H^-
The contract for a yearly, half yearly, or quarterly ,„ 1 \

annuity, often contains a clause entitling the heirs of —
' /j r~\m-i j' *''' "* X (1 + c)^—

1
=

the annuitant to a part of the payment of the year, half "m"

year, or quarter in which he dies, having the same pro- _L_/i _l
^

.

^
\__

portion to the whole payment for a year, half year, or mm \ (' + c)l. (1 -f c)5. ^1 -j- c)^n'

quarter, which the time he has lived since payment
\

™ m \
does to the whole interval of a year, half year, or quar- -f /, , —wZT— ^. —TSPi)' multiply both sides

ter, an annuity of this kind is said to be secured on ^ '
'^'~^ ^

"^ '^'~^

land. of the equation by (1 -]- c)^, and to x (1 -f c)^—

1

Problem VIII. X (1 + c)i= -^^ ((I + ^ + ' + (7^7)},

To determine the Value of an Yearly Annuity secured on j I ). subtract
Land + (1+ c) !L'=_^

+ (1 -f "^- (I + c)
-^^^^^^t

„,. . . , , , . the upper from the lower equation to x ((1 + c)i,

—

i^
Inis annuity may, m the same manner as the last, be . ,

1

divided into two parts, namely, the payments of those
-f. ((i + c)i l) — [(1 + r) },

— -. r^^^ -}

years during whose whole continuance the annuitant
"* """ ^ v + '"J't^
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(1 + c)'i!=f

1_

( 1 + c) -nri'
^ ' HI

also

(1 +

-0 +

'c)^)-
^"' ^' +0,71-

(i + O^^' (1 + c): •(1 + 0!

(i + Oi (I +c):r:2 — (I +c)i

_(l+0^._!^Oii'+ Om ; wherefore
(1 + f):;!:ii'

(i+f):!irV "''^

(1 + 0,1-,— !

j(l+c)^i

conse
(mm m \

(1 + c)"^-

If the perpetuity of an annuity of 1/. per annunn,

payable at intervals S' ^e represented by u, then

w ~ (u'tcc—u) X -^^
'—

I +<:
and

P—

Y

V = Y + --^

(1 + 0^.
1 +c

Y= Y +

or

p.

(I +c)i-ir (

Y /^Mc— P;^\ (1 + c)^(uuc— PziN

i+O^-i)''

This formula
p V p y 1 + c

goes on the hypothesis, that the payments to those who
die within any period is to be discounted from the be-

ginning of that period, it consequently gives a value for

TO rather too great. This may be corrected by dividing

that value by (1+c)^. The error however is very

minute, and when ^ becomes very small, is evanescent.

By a similar process, the value of an annuity payable at

shorter intervals than a year, and secured on land, may
be found.*

Of Annuities on Joint Lives.

Problem I.

To determine, from any table of observations, the true

value of an annuity of 1/. secured on two lives, A and B,
during their joint continuance.

Let the number living at the age of the life A be a,

and let b represent the number living at the age of the

life B. Let the number living at n years after the age
of A be f , and / the number living n years after the

present age of B ; then, if both A and B were assuredly

to live for ?2 years, the present value of the nth payment

of the annuity would be 7—-—r- ; but as it is uncertain
(l+c)»

whether A shall live n years, we must multiply this va-

lue by -, the chance that the life A shall endure so long

;

supposing the life B certain for n years ; but as it is

also doubtful how long the life B may contmue, we must
/•

multiply this last value by i, or the probability that B

shall survive n years, consequently the value of the nth

payment IS ,/ . -.„ > or U. discounted for n years,

multiplied by the product of the chances, that A and B
shall singly live so long. In a similar manner the value
of the other payments of the annuity may be deter-
mined, and their sum will be the value of the whole an-
nuity.

It is evident, from what has been said above, that the
chance that two events shall both happen, is the pro-
duct of the chances that each singly shall take place ;

and that the chance for three events happening jointly,

is the product of the chances for their happening singly.

Hence the values of annuities on the joint continuance
of three, or any greater number of lives, may be calcu-

lated in the same manner as the value of an annuity on
two joint lives. Several modes have been invented of
approximating to the values of annuities on joint lives,

but they are liable to veiy great errors.

Problem II.

To determine, from any table of observations, the
true value of an annuity of 1/. per annum, to continue
during the longest of two lives A and B. Let the num-
ber at the age of A be a, and e the number living at an
age n years greater. Let 6 represent the number living

at the age of the life B, and let f be the number living

at an age ji years greater ; then the number who die

between the age of A and an age n years greater are

a—e, and the chance that the life A shall become ex-

tinct before n years have elapsed is in the same

manner the chance that B shall be extinct is
*-/.

; now the sum of this value,

wherefore the present value of 1/. to be received at the

end of n years, if A and B shall have both died before

that Ume is i

—

,/\ :f
'

ab{\-j-cY
and of the present value of 1/. to be received if the

lives shall not have both expired, is evidently . , ;

for in this case 1/. is to be received whether both or ei-

ther of the lives shall endure or become extinct; where-

fore 7 r .^—-r^^—r-^is the present value of 1/.

to be received if any of the lives shall continue at the

, •
1 (°—«)(*—/)

•

end of ;i years, that is, ., , .„— .^

—

,,. , . is the
(1+0 oA(l+f)"

present value of the 72th payment of an annuity on the

longest of the two lives A and B. Now
(1+0"

ob—be—a/+ef __ ab

nb{l+c)" "0^(1+0"
ab^be—af-\-ef be-\-af-—ef __ be

o6(l+0" ~ afi(l+0"

(°-0(^-/) _
04(1+0" ~(l+0"

and °/ ?A _
c6(l+0"

/
,, ,

.— would be the value of the nth payment, —-r^—r
,,. , x-— ,. . x„ + ,,, , n

—
0(1+ ab{\+cY o6(l+0" a(l+0'' *(l+

• The 2d Method in Problem VII. and the Method of Problem Vni. are, we believe, entirely new, and are ^ven for the first time
in this work.
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^ The first of these fractions is the present
f 1 I _\fi*

value of the nth payment of an annuity on the single

life A ; the second is the value of the same payment of

an annuity on the single life B ; and the third is, by the

last problem, the value of the corresponding payment

of an annuity on the joint continuance of the lives :

Wherefore the value of any payment of an annuity, on

the longest of two lives, is found by adding together the

values of the corresponding payments of similar annui-

ties on the single lives, and from their sum subtracting

the value of the corresponding payment of an annuity

on the joint lives. Consequently the present value of

an annuity of U. per annum, is the excess of the sum
of the values of the single lives over the value of the

lives jointly.

Problem III.

To determine the value of an annuity of U. per annum
in reversion, to commence at the extinction of a given

life A, provided another life B shall then survive, and

to continue during the remainder of the life B.—If an

annuity of 1/. be secured on the life A during its con-

tinuance, and also on the life B during its remainder

after A's decease, the value of this annuity is evidently

the sum of the values of an annuity on the life A, and

of the given "i-eversionary annuity on the life B ; but it

is also an annuity to continue during the longest of the

two lives : wherefore the value of the reversionary an-

nuity on the life B, and the value of an annuity on the

life A, are together equal to the value of an annuity on

the longest of the two lives ; consequently the value of

the reversionary annuity will be found by subtracting

the value of an annuity on the life A from the value of

an annuity on the longest of the two lives. Now, by

the preceding problem, the value of an annuity on the

longest of two lives is found by adding together the va-

lues of annuities on the two single lives A and B, and

from their sum subtracting the value of an annuity on

the joint lives. If, therefore, from this value we sub-

tract the value of the life A, the remainder will be the

difference between an annuity on the single life B and

an annuity on the joint lives. The value of the rever-

sionary annuity is therefore found, by subtracting the

value of the joint lives from the value of the life B.

The different other problems, which involve more
than one life, may be solved by modes of investigation

similar to those employed in the three preceding pro-

blems,

PRACTICE OF ANNUITIES.

I. To calculate the firesent Values of Annuities by Tables

and otherwise.

I. Annuities Certain.

Problem I.

To determine the value of an annuity of 1/. payable
annually, continuing for ever, money being supposed
improveable, at any rate given per cent.—This value
may be found by Table A, for rates between 3 and 8

per cent., or by the following
Riile.—Divide 100 by the rate per cent., the quotient

is the perpetuity—Thus, if the rate per cent, is 2i, di-

vide 100 by this rate, the quotient 40 is the perpetuity.

Problem II.

To determine the perpetuity of an annuity of 1/, per
annum, which is regularly forborn so as to be paid at

the end of regular intervals of a given number of years,

money being supposed improvcal)le at a given rate per
cent, per annum.

—

Rule. Find the sum to which 1/. will

amount in the given interval, at compouiid interest,

from it subtract unity, and by this remainder divide the
number of years in the interval, the quotient is the per-

petuity.—Thus, if the annuity is paid only every second
year, so that 2/. are received at the end of every two
years, and if money is supposed improveable at a rate

of five per cent, per annum ; then XL improved at five

per cent, compound interest during two years, is 1.1025
;

from this sum subtract unity, the remainder is 0.1125;
divide 2, the number of years in the interval, by this

remainder, the quotient is 19.5111, Sec. which is the
perpetuity required.

Problem III.

To find, at a given rate per cent., the perpetuity of an
annuity of 1/. per annum, payable by equal instalments

at regular periods during the year. This may be found
by Table A, or by the following

Rule.—Find the sum to which 1/. will amount in a
year at the given rate per cent., then, if the instalments
are payable every half year, extract the square root of
this sum ; if the instalments are payable every third of
a year, extract the cube root ; if they ai-e payable every
quarter, extract the 4th root ; and in general, if there
be n such periods in a year, extract the nth root ;

—

from the root thus found, subtract unity, and by the re-

mainder divide a fraction whose numerator is unity, and
its denominator the number of such periods in a year,

the quotient is the perpetuity.

Exam/de.

Let an annuity of U. per annum be payable by instal-

ments at the end of every half year, and let money be
improveable at 5 per cent, per annum, required the per-
petuity of this annuity.—The sum to v/hich \l. will

amount in a year, at this interest, is 1.05, of which the
square root is 1.0247; subtracting unity from this num-
ber, the remainder is 0.0247 ; by this remainder divide
the fraction i, or 0.5, the quotient 20.2429 is the perpe-
tuity required. These operations will be much facili-

tated by the use of logarithms.

Problem IV.

At any given rate per cent, to find the present value
of an annuity of 1/. per annum, payable yearly, of which
the first payment is to be received at the end of the

first year, and continuing for a given number of years.

This value may be found by Table III. or by the fol-

lowing
Rule.—Discount I/, at the given rate, for as many

years as the annuity is to continue, or, which is the

same, find by Table II. the present value of 1/. to be
received after as many years have elapsed ; subtract

this value from unity, and multiply the remainder by
the perpetuity found according to Table A, or Problem
1st, the product will be the present value of the annuity.

Examfile.

Required to find the present val\ie of an annuity cqr-
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tain of 1/. per iiiiuum coniinuiiig 24 years, money being
supposed improveable at five per cent.

The present value of 1/. to be received at the end of
'-.'•!• years, is at the given rale per cent. 0.310068 ; sub-

tracting this value from unity, the remainder is 0.689952 ;

Dmltiply the remainder by the perpetuity) which is 20,

tlie product 13.79864 is the value of the given annuity.

interest of a given annuity, accumulated during a giren
number of years.

Rule.—Find the perpetuity of the annuity, then find
the sum to which this perpetuity will amount at com-
pound interest during the given number of years, and
from this sum subtract the perpetuity ; the remainder
is the amount required.

Examfile 2.

Required the value of the same annuity at three per
cent—The present value at three per cent, of 1/., to be
j-eceived after 24 years, is 0.491934; subtracting this

value from unity, the remainder is 0.508066 ; multiply

this remainder by 33.3335, &c. the perpetuity, and the

product 16.9355, &c. is the value required.

Problem V.

To find the value at a given rate per cent, of an an-

nuity of I/, per annum, payable at any other period than
a )-ear, continuing for a given number of years, and the

first payment to be received after the first period. This
value may be found by the following rule

;

Rule.—Find by the tables, or by Problem 4th, the

value at the given rate per cent, of an annuity of 1/.,

payable annually.—Divide this value by the perpetuity

of U., payable annually, and reserve the quotient. Find
by table A, or by Problems 2d and 3d, the perpetuity of

the given annuity, and by it, multiply the reserved quo-

tient ; the product is the value required.

Examjile 1.

Required the value of an annuity of 1/. per annum,
continuing 24 years, and regularly forborn, so as to be

paid up only every 2d year, money being supposed im-
proveable at 5 per cent.

The value at 5 per cent, of an annuity of \l. payable

yearly for 24 years, is by the tables, or by Problem 4th,

13.798642, divide this value by 20, the perpetuity at 5

per cent, of an annual annuity, the quotient is 0.6899321,

multiply this quotient by 19.51 1 1 1, the perpetuity of an

annuity payable every 2d year, then the product
13.461334 is the present value required.

Example 2.

Required the value of an annuity of 1/. per annum,
payable by half yearly instalments. The rate per cent.,

and the duration of the annuity being supposed the same
as in the former example. The value of such an annu-
ity, payable yearly, is as above, 13.798642, and this value

divided by its perpetuity, is 0.6899321, multiply this

quotient by 20.2429, the perpetuity of 1/. per annum,
payable half yearly, then the product, 14.33309 will be
the value required.

Kfjte.—As this mode is somewhat troublesome, the

writer of this article has, in Table B, calculated simple

multipliers, by which, from a single multiplication of

the value of an annuity payable yearly, we fi)id its value

payable by instalments at any shorter period than a

year, or its value when forborn, and paid up only at

longer periods.

Problem VI.

To find the amount at any rate per cent, compound

Problem VII.

To find the value of an annuity certain in reversion of
1/. per annum, to commence after A years, and to con-
tinue during a given period.

Rule.—Add together the number of years till the
commencement of the annuity, and the number of years
during which it is to continue, call this sum B, find the

value of a similar annuity commencing at present, and
continuing B years ; from this value, subtract the value
of an annuity commencing at present, and continuing A
years ; the remainder is the value required.

Examfile 1.

A yearly annuity of \l. in reversion commences at the

end of 20 years, and continues for 15 years after its

commencement. Required its present value at 4 per
cent.

The sum of the years till the annuity commences,
and of the number of years, during which it is to con-

tinue, is 35, the value at 4 per cent, of an annuity in

possession continuing 35 years, is 18.664613/., also the

value of a similar annuity continuing 20 years, is

13.590526/. ; subtract the latter from the former, the re-

mainder 5.074287/. is the value of the given annuity in

reversion.

Examfile 2.

A yearly annuity of 1/. is to commence at the end of

5 years, and to continue for ever afterwards, required

its present value at 6 per cent. An annuity commencing
at present, and continuing both during the 5 years, and

also during the currency of the reversionary annuity, is

a perpetuity in possession, its value at six per cent, is

therefore, by Problem 1st, 16.666666/.; also the value

of a similar annuity continuing 5 years, is 4.212364/.;

subtract the latter from the former, the remainder

12.454302, is the present value required.

Examtile 3.

Required at the same rate per cent, the value of the

same annuity, payable by quarterly instalments. The
value of the perpetuity is in this case 17.038/., and since

4.212364/. is the value of a yearly annuity for 5 years at

6 per cent., therefore the value of the same annuity,

payable quarterly, is, by the preceding Problems, 4.274,

subtracting this annuity from t,he perpetuity 17.033/., the

remainder 12.802/. is the value of the reversionary an-

nuity nearly. It was mentioned in the theory of annui-

ties, that Dr Price's rules for annuities payable at shorter

periods than a year, are erroneous ; the annuity at pre-

sent under consideration, will furnish a good proof of

the justice of our remarks. According to the doctor's

rules, the value of a perpetual annuity in possession,

payable yearly, is exactly the same with the value of a

similar perpetual annuity in possession payable quar-

terly, wherefore, by his rules, the value of the perpe-
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tual annuity in possession, payable'quartcrly, should be

16,656/. Now, by the same rules, the value of an an-

nuity in possession, payable quarterly, continuing 5 years,

should, at 6 per cent, be 4.2921, a value evidently extra-

vagant, if we subtract this value from 1666666/. the

perpetuity, the value of the annuity in reversion will

come out 12.3745/., a value less than the value of the

same annuity, payable yearly, which is evidently absurd,

as it ought to be greater, on account of the payments

being made nearer.

Similar consequences take place with respect to most

other reversionary annuities, and are, we conceive, suf-

ficient to justify us in rejecting entirely Dr Price's

rules.

Practice of Contingent or Life Annuities.

Problem I.

To determine the expectation of a given of life, from

any tables of the probability of life. For the mode of

performing this problem, see the beginning of the The-
ory of Life Annuities.

Problem II.

To find the complement of any life. Rule. Double
the expectation. Thus, if the expectation of life be 12,

the complement of the life is 24.

Problem III.

To determine, according to any tables of the proba-

bilities of life, the exact value of an annuity of \l. on a

given life. This may be found by tables of the values

of lives according to the given tables of probabilities,

or by the following rule.

Find by inspection, in the tables, the number living

at the age of the given life ; find also the number living

at an age one year older ; divide the latter number by
the former, and multiply the quotient by 1/., discounted
for a year, and reserve the product. In the same man-
ner divide the number living at an age, two years older

than the given life, by the number living at the age of

the given life, multiply the quotient by 1/. discounted
for two years, and reserve the product. Next, divide

the number living, at the 3d year older than the given
life, by the number at the given life, multiply the quo-
tient by 1/. discounted for three years, and reserve the

product. Extend this process to all the lives older than
the given life, and then add together the reserved pro-

ducts, their sum is the value required.

Examfile.

Money being supposed improveable, 4 per cent, re-

quired to determine, from the Northampton tables, the

value of an annuity of 1/. payable yearly, during the life

of a person aged 88.

According to the tables, the number living at 88 years

of age is 8, and the nmnber living at 89 is 6 ; divide the

latter by the former, the result is, |, or ^, multiply this

fraction by .961538, or 1/. discounted for one year, at 4
per cent, the product is, .7181555, reserve this sum.
Next divide 4, the number living at 90, by 8, the num-
ber living at 88, the result is |, or i, or .5 ; multiply this

number by .92453, the present value of \l. to be received
Vol. II. Part I.

at the end of two years, or 1/. discounted for two years,

at 4 per cent, the product is .4622780, which reserve ;

proceed in a similar way with the numbers living ai

the several subsequent years, and then add together all

the reserved products, their sum is 22.131, the value,

at 4 per cent, of an annTiity of 1/. per annum on a life

aged 8a. As this calculation is very tedious, when the

life is young, a mode has been invented by which, from
any tabic of the probabilities of life, a table of the values

of annuities gn all ages may be calculated with nearly

the labour which is necessary to calculate the value of
an annuity on a life under one year of age. For this

mode see problem 9.

Problem IV.

To approximate, at any rate per cent, and according

to any tables, of the probabilities of life, to the value of

an annuity of 1/., payable yearly, on a given life.

Rule.—Find the complement of the life, add unity to

the perpetuity of the annuity, divide this sum by the

complement, multiply the quotient by the value of an
annuity certain, for as many years as the complement

;

subtract this product from the perpetuity, the remain-
der is the value required.

Example.

Required to find, from the Northampton tables, the

approximate value of an annuity of 1/. on a life aged
49, money being supposed improveable at 5 per cent.,

the perpetuity of an annuity of 1/. per annum, at 5 per
cent, is 20/. add unity to the perpetuity, the sum is 21/.

divide this sum by 36.76, the complement according to

the given table, the quotient is, 0.5712; multiply this

quotient by 16.661955, the value of an annuity certain

of 1/. for 36.76 years, the product is 9.5173; subtract

this product from 20/. the perpetuity, the remainder
10.4827 is the approximate value of the annuity on the

given life. By inspecting the table IX. we see that the

true value is 10.443, so that the difference is apparently

trifling ; yet, on an annuity of 3000/. per annum, it would
occasion an error of 120/. ; it is, therefore, best to em-
ploy the more laborious mode, especially if our calcu-

lation involve more than one life.

Problem.

To determine, from a table of observations, the value

of an yearly annuity of 1/. on two joint lives, that is, an

annuity which ceases, when either of the two lives be-

comes extinct.

Rule.—Call the one life A, and the other B ; find by

the tables the number living at the age of A, find also

the number living at an age one year older, divide the

latter number by the first, call this the first result ; then

find the number living at the age of the given life, and

the number living at an age one year older, divide the

latter number by the former, and multiply tliis by the

first result, and multiply the product by 1/. discounted

for one year ; reserve the product. Next find the num-
ber living two years after A's age, and divide it by tlie

number living at A's age, call this result 2d ; then di-

vide the number living, two years after B's age, by the

number living at his present, multiply this result by

result 2d, and by '/• discounted for two years, reserve

the product; proceed in the same manner with respect

U



154 ANNUITIES.

to the subscqucia yenrs, till the oldest life becomes

extinct. Then add together all the reserved products;

their sum is the value of the annuity on the joint life.

Example.

An annuity of 1/. per annum is secured on the joint

lives of A and B. The age of A is 89, and that of B is

87. Wnat is the value of this annuity according to the

Northampton tables, money being supposed improvea-

ble at three per cent.? The number at A's age is 6, and

those living at 90, one year older are 4 ; dividing the

latter by the former, the result is |, or |, or 0.666666;

call this result 1st. The number living at B's age is

10, die number living at 88, one year older, is 8 ; divi-

ding the latter by the former, the result is 0.8 ; multi-

ply this by the preceding result, the product is 0.533333

;

multiply this number by 0.970874, being 1/. discounted

for a year, at three per cent., the product is 0.5177, re-

serve' this product. Again, the number living at 91,

two year's older than A's age, is 2 ; this divided by 6,

the number living at A's age, is -i, or 0.333333 : call

this result 2d. The number, at two years after B's age,

is 6, divide this by 10, the result is 0.6; multiply this

by result 2d, the product is 0.2, which, multiplied by

0.942596, that isv 1/. discounted two years, produces

0.1885192. Reserve this product.—Next, the number
living at three years more than A's age is 1, which, di-

vided by 6, is ^ ; also the number living three years

older than B is 4, which, divided by 10, is 0.4; this,

0.4 2
multipliedby i, is— or -^ ; this, multiplied by 0.9 15 142,

being 1/. discounted for three years, at 3 per cent., gives

the product 0.061094. Here the life of A becomes
extinct ; we therefore now add together the three reser-

ved products, 0.0610094, and 0.1885192, and 0.5177799.

Then their sum, 0.7673085, is the value required.

Proble^ii V.

To determine the value of a yearly annuity of \l. on

the longest of two lives A and B, that is, an annuity

which shall not terminate till both of the lives become
extinct.

Rule. Find the value of an annuity on the life A, and

also the value of an annuity on the single life B, add

these values together, and from their sum subtract the

value of an annuity on the two lives jointly; the remain-

der is the value required.

Examfile.

A yearly annuity of \l. is secured on the longest of

two lives A and B ; the age of the former is 89, and of

the latter 87 ;—required the value of the annuity accord-

ing to the Northampton tables, interest being 3 per

cent.—The value, at 3 per cent, of an annuity of \l. on

the life A is 2.013, and the value of an annuity on th&

life B is 2.312; add together these two values, their

sum is 4.325; from this sum subtract 0.767, the value of

sin annuity on the lives jointly, the remainder 3.558 is

the value required.

Problem VI.

To determine the value of a yearly annuity of 1 /. t6
be received by a given life B during the remainder of
his life, provided he survives another given life A
Rtile. From the value of an annuity on the given life B,
subtract the value of ai) annuity on the joint lives A and
B ; the remainder is the value required.

Examfile.

Let the lives, rate per cent. Sec, be the same as in the
preceding problem. Then 2.312 is the value of an an-
nuity, on the single life B ; from this value subtract

0.767, the value of an annuity on the joint lives, the re-

mainder 1.545 is the value of the reversion on the life B.

Problem VII.

To determine the value of an annuity of 1/. per annum
on a given life, whether it be payable half yearly, quar-
terly, or monthly.

Rule. Find the value of a yearly annuity on the giveu
life ; multiply the yearly value by the multiplier in Table
B, appropriate to the interval at which the annuity is

made payable ; reserve this product. Divide the yearly

annuity by its perpetuity, subtract the quotient from
unity, multiply the remainder by the appiopriate multi-

pliers in Tables B and C; discouat the result for one
year, and add the product to tlie formerly reserved pro-

duct—the sum is the value required.

Problem VIII.

To determine the value of a yearly annuity secured

on land; that is, an annuity by which, if the annuitant

dies within the year, he receives a part of the annuity

proportioned to the time he has lived since the last pay-

ment.
Rule.—Find the value of a yearly annuity not secured

on land, divide it by its perpetuity, subtract the quotient

from unity, multiply the remainder by the daily multi-

pliers in Tables B and C, and by the difference between

the daily and yearly perpetuities; discount the result

for one year, and add to it the value of the simple yearly

annuity ; the sum is the value of the ;^nnuity secured

on land.

Problem IX.

From the given value of an annuity on a life A, to

determine the value of B, a life one year younger. Rule.

Add unity to the given value, multiply the sum by the

number living at the age of A, divide this product by

the number living at the age of B, and discount the quo-

tient for one year, the result is the vahie required. By
this rule, if we begin at the oldest life in the table, a

table of the values of all the other lives may be succes-

sively determined, with nearly the labour necessary for

determining the youngest life in t!ie tables. Mr Morgan
has given a rule for proving each operation as we pro-

ceed; but as it is rather long, our limits do not admit of

our introducing it here. See, therefore, page 59 of that

author's work on Annuities.
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TABLE A. Of the Perpetuities of Annuities at different

rates {ur cent . according as they are fiaid Yearly, Half-

Yearly, Quarterly, Daily, or Momently.

c
o

a.
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I'ABLE I.

Shemng the Sum Co rj'iUh \L Prbici/ial ivUl increase in any given jVumber of Years, not exceeding 100, or any
-_ Kate of Compound Interest., from 3 ro 8 fier Cent.

Years
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TABLE I. Concluded.

fears
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TABLE II.

S/ie^iiing the Jiresent Value of U., to be received at the End of any number of Yeai%-not exceeding One Hun-
dred, discounting at any Rate of Comfiound Interest, from Three to Eight ficr Cent.

Years
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TABLE II. Concluded.

I'ean



160 ANNUITIES.

TABLE in.

Shewing the /iresent Value of an Annuity of \l., for any M'umber of Years, not exceeding One Hundred, at any
Rate of Compound Interest, from three to Eight per Cent.

Years
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TABLE III. Concluded.

Years

51
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TABLE IV.

HIteiuing the .'hnoiuit of XL Annuilij for any niLinber of Years, not exceeding \Q0, when imjiroved at Covijiound
Interest., from Three to Eight fier Cent.

i

Years



ANNUITIES. 163

TABLE IV.—Concludes.

Years
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TABLE V. TABLE VL

Dr Halley's Table on the Bills of Mortality of

Breslaw, luhich has been comfiared with cal-

culations founded u/icn observations of the

firobabilities of life in the chief Cities of Ku-
rofie, and found to be better calculated for

forming a general table than any other.

Shewing the firobabilities oflife in London, de-

duced by Dr Price, and which, from obser-

vations on the Bills of Mortalityfor the last

thirty years, isfound to be firetty accurate.

Jlges.
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TABLE VII.

SAewinff the Probabilities of Life at all jiges, formed and calculated by

Dr frice, from the Register at J^'orthamfiton.

Jge.
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TABLE IX. Concluded.

j!^, .
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ANNUITIES, Borrowing upon, a mode of raising

money, occasionuUy resorted lo by governments, for the

purpose of raising supplies.

Money may be either raised on a perpetual annuity,

or on an antiuity for a term of years. When it is raised

by a perpetual annuity, it will return to the borrower the

common rate of interest, the security being supposed
unexceptionable. Where it is lent on an annuity for a

term of years, the rate of interest will be proportioned to

the term which the annuity has to run. Money may be

lent on annuities for a fixed, or for an uncertain term of

years, as in the case of annuities on lives. In estimathig

the value of annuities on lives, either on a single life, or

on the joint lives of a number ot individuals, it is neces-

sary to ascertain the probable duration of the lives dur-

ing which the annuity must be paid, after which, its

value must be calculated on the same principle as the

value of any other annuity for a fixed term. To borrow
a sum of money on an annuity for a fixed term of years,

is, in reality, to borrow money, and to establish, at the

same time, a sinking fund for the reduction of the debt.

The two transactions are substantially the sam.e, since

whatever is paid above the common rate of interest, in

consideration of the shortness of the term, would, if it

were left to accumulate in the hands of the borrower, be

equally effectual tor the liquidation of the debt within a
similar period ; and it is upon this principle, indeed, that

the value of every annuity must be determined. It must
be sufficient, not only to defray the common rate of in-

terest, but it must also yield a surplus, which, at its ex-
piration, will have accumulated into a sum equal to its

original price. On this account, an annuity for ninety-

eight or ninety-nine years, is really worth nearly as much
as a perpetuity, and should, therefore, it might be ima-
gined, be a fund for borrowing as much. Those, how-
ever, who buy into the public funds to make family set-

tlements, and thus to provide for futurity, would not wish
to fix their property in a stock, of which the value was
perpetually diminishing. An annuity for a long term of
years, therefore, though its intrinsic value, or rather its

arithmetical value, be nearly the same with that of a
perpetual annuity, will not find nearly the same number
of subscribers. The subscribers to a new loan, who
mean generally to sell their subscription as soon as pos-
sible, prefer greatly a perpetual annuity redeemable by
parliament, to an irredeemable annuity for a long term
of years, of only equal amount, the value of the former
being supposed always the same, and making, on that

account, a more convenient transferable stock than the
latter.

Annuities for lives have occasionally been granted,
either upon separate lives, or upon joint lives, in French,
called Tontines^ from the name of their inventor. When
annuities are granted upon separate lives, the death of
every annuitant frees the public revenue from the bur-
den of his annuity. When annuities are granted upon
tontines, the liberation of the public revenue does not
commence tillafterthe death of all the annuitants com-
prehended in the same scheme ; the last survivor suc-
ceeding, of course, to the whole. Upon the same re-

venue, more money can always be raised by tontines

than by annuities for separate lives, an annuity, with a
right of survivorship, being really wortli more than an
equal annuity for a separate life ; and, from the natural

confidence of every man in his own good fortune, such
an annuity generally selling for something more than
it is worth. In countries where it is usu^l for govern-

ment to raise money by granting annuities, tontnies are

upon this account generally preferred to animities for

separate lives.

From the preceding statement, the reader will per-

ceive, that a state which raises its supplies either by
annuities for a fiixed term of years, or by establishing
a sinking fund for the redemptioa of its debt, pursues a
policy substantially the same; a sum borrowed on an
annuity for a limited time, being in reality the same
transaction, a little varied in its foim, with the establish-

ment of a sinking fund for its redemption. Both these
methods have been occasionally xesorted to by Britain,
for the purpose of checking the increase of her debts,

although it must be admitted, that, until a very kite pe-
riod, our ancestors seem to have been well disposed to

hand down, along with other rights and privileges, a
large load of debt, for the comfort of their posterity.

The plan of raising money by annuities for a term of

years was begun shortly after the revolution.

In 1693, an act was passed for borrowing one million

upon an annuity of 14 per cent, or of 140,000/. a-year
for sixteen years. In the same year an act was passed
for borrowing a million upon annuities for lives, upon
terms which, in the present times, would appear very
advantageous, but which could not then produce the
sum required. In the following year, the deficiency
was made good by borrowing upon annuities for lives,

at 14 per cent, or at a little more than seven years pur-
chase. In 1695, the persons who had purchased those
annuities were allowed to exchange them for others of
ninety-six years, upon paying into the exchequer 63
pounds in the hundred; that is, the difference between
14 per cent, for life, and 14 per cent, for ninety-six
years, was sold for 63 pounds,, or for four and a half
years purchase; and, in the then precarious state of the
goverriinent, even these terms procured few purchasers.
In the reign of queen Anne money was, upon different

occasions, borrowed both upon annuities for lives, and
upon annuities for terms of thirty-two, of eighty-nine,
of ninety-eight and of ninety-nine years. In 1719, the
proprietors of the annuities for thirty-two years were
induced to accept, in lieu of them. South Sea stock to

the amount of eleven and a half years purch.ase of the

annuities, together with an additional quantity of stock
equal to the arrears which happened then to be due upon
them. In 1720, the greater part of the other annuities
for terms of years, both long and short, were subscribed
into the same fund. The long annuities at that time
amounted to 666,821/. 8^. .Sic/, a-year. On the 5th of
January, 1775, the remainder of them, or what was not
subscribed at that time, amounted only to 136,453/. 12s.

8d. During the two wars which began in 1739, and in
1755, little money was borrowed, either upon annuities
for terms of years, or upon those for lives.

Such annuities were seldom granted but as premiums
to the subscribers to a new loan, over and above the
redeemable annuity to interest, upon the credit of which
the loan was supposed to be made. They were grant-
ed, not as the proper fund upon which the money was
borrowed, but as an additional encouragement to the
lender.

The plan of raising money by means of annuities for

a fixed term of years, was occasionally assisted by the
establishment of sinking funds for the redemption of
debt. In 1716, the reduction of the interest on the na-
tional debt, placed a surplus at the disposal of govern-
ment, which was converted into a sinking fund, appli-
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cable to the discharge of the whole debt. This fund,

however, being encroached upon on every real or fan-

cied emergency, was at length wholly dilapidated. No
attempt was afterwards made to limit the amount of the

national debt, till the year 1786, when the annual sum
of one million was set apart for that purpose. In 1792,

200,000/. was voted to be annually added to it; and

another sinking fund was established, of one per cent.

on all future loans. The annual amount of both these

sinking funds is at present, (1809), between ten and

eleven millions. By a sinking fund of one per cent, a

debt is annihilated in forty-three years. By means of

this regulation, therefore, the v/hole debt of Britain is,

in reality, converted into annuities for the term of forty

-

three years. (Q
ANODYNES, « /!?•«. and aS'-j^», pain, the name

given to those medicines which tend to diminish or re-

move pain. The most effectual of these is opium, [j)

ANOMALIES, in Music, are those small deviations

from the perfections of the intervals on instruments with

fixed notes, called tein/u-raments, which necessarily

arise from the use of too small a number of intervals in

an octave, as twelve in the common system. See Don-
ZEAvE and Temperament, (f)

ANOMALOUS TRIADS, in Music, fine chords or

chromatic passages, consisting of a major third, (whose

ratio is |) and an extreme flat third (f|-|),
the result-

ing fifth being the semi-diapente, or flat fifth, (|4), but

these are very seldom used. See Dr Callcott's Musical

Grammar, art, 307. (g)

ANOMALY, from «»»,«.a^o5, inequal, is the angular

distance of the primary planets from their aphelion, or

of the sun and moon from their apogee. See Astro-
nomy. (7w)

ANOMALISTIC YEAR, is the time in vyhich the

earth revolves from one point of its orbit to the same

point. The term is also applied to the periods of the

other planets, (to)

ANOREXIA, from * priv. and i>f£|i5, appetite, a

want of appetite. See Medicine, (w)

ANOSSI, Carcauossi, or Androheizaha, a pro-

vince in the south-east extremity of the island of Mada-
gascar, where Fort Dauphin is situated. It lies be-

tween 23" 10', and 26° S. lat., and is divided from the

country of the Ampatres by a great river called Man-
dreze, or Mandrerei. This province contains much
fertile ground, and is watered by streams falling into

large rivers that discharge themselves into the sea.

The river Fanzere is navigable sixty miles inland by

small vessels ; and above its mouth forms into a bason,

or bay, more than three miles in diameter, with ten

fathoms water, being one of the finest harbours in the

world. The entrance to it is by a channel from the sea,

three or four hundred feet long, in which there is al-

ways deep water. Anossi aljounds in quadrupeds and

birds, and produces many useful and v:.luable plants,

such as aloes, of which great quantities have been ex-

ported by the settlers. Mines of gold are said to exist

in it, and al)undance of pure iron ore. There are like-

wise found various ;j( ,'cious stones ; which, added to

the numerous other products, renders the country a

desirable place to preserve a settlement.

The province of Anossi is inhabited by several tribes,

who all enjoy prerogatives distinct from each other.

There are three diiTerent races of whites, and four of

blacks. Although the former, who are denominated

Zafferamini. the descendants of Mina, the mother ol

Mahomet, and appear different from the indigenous na-
tives, are called whites; their skin is rather copper-
colour ; their hair long and straight, unlike the crisped
and curled hair peculiar to Africans, and they also want
the same flatness of nose. They consist of three ranks,

the Rohandri, Anacandri, and Ondzatsi. All the in-

dividuals of the first are chiefs, and from them the king,
or supreme chief, is elected. It is not evident that they
admit royalty in the same sense that it is recognized in

other countries, that have attained the same degree of

civilization. Next to them rank the Anacandri, who
are the descendants of a Rohandrian father and black

mother, or white woman of low extraction. The Ond-
zatsi are sprung from bastards of the Anacandri, and
the offspring of the sailors brought to the island by the

Zafferamini.

The four classes of blacks are Voadziri, Lahovits,

Ontsoa, and Ondeves. The first being descended from
the indigenous chiefs, before the whites over-ran the

country, are highest in rank, and may rule a whole
district. The Lahovits spring from the same ances-

try, but their pre-eminence is limited to the command
of a single village. The Ontsoa, though not enslaved,

have no prerogatives, notwithstanding they are nearly

allied to the Lahovits ; and the Ondeves are slaves from
their birth.

Among the more singular distinctions characterizing

the rank of these different classes or tribes, is the right

of killing animals. It is not clearly ascertained whe-
ther this privilege is merely an indication of power, or

rests in some religious principle. The Rohandri and
Anacandri are entitled to kill all four-footed animals,

but the Ondzatsi only birds. It is likewise affirmed,

that of the blacks, the Voadziri, or first rank, are en-

titled to kill four-footed animals only in the absence of

the whites, and provided neither a Rohandrian nor Ana-
candrian be in their villages. The Lahovits are restrain-

ed from killing animals, unless for their own food ; and
a late author maintains, that however rich an individual

may be in flocks, he dares not kill one of them for food

to his inferiors, but must send to a Rohandrian or Ana-
candrian to do it for him.

No two classes are accustomed to eat together ; the

higher ranks eat with their equals, and slaves with

slaves. As the country is fertile, and produces great

abundance of food, the Zaffaramini eat five or six times

a-day : but the indolence of the other inhabitants is so

extraordinary, that they neglect to cultivate the ground,

or lay up stores ; whence, notwithstadding the fineness

of the climate, famine sometimes ensues. Their agri-

culture is rude ; large trees and shrubs are cut down to

clear the ground ; when dry, an opportunity is taken to

burn them during high winds, and afterwards, when it

rains, yams and other roots are planted. Exuberant
crops of rice, frequently even two harvests from one

sowing, are obtained on a suitable soil, where the plants

and weeds, trodden down by oxen, have been left to

rot, and then the grain is sown. They make two kinds

of wine, one reputed of agreeable taste, from sugar-

canes, and another represented as hardly inferior, from

honey, of which there is great abundance in the pro-

vince.

The villages of Anossi are uninclosed, in order, ac-

cording to the natives, to escape more easily from an

assailing enemy: but it has with more probability been

ascribed to indolence. While the men are at war, the

women and children dance day and night incessantly.
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and abstain from eating and sleeping in their huts. The
women believe that their dancing inspires their absent

husbands with courage, and brings them success ; they

likewise believe that their own inhdelity during that pe-

riod would occasion their injury or desiruction. When
one of two belligerent chiefs desires peace, an envoy is

sent, and a meeting takes place, at which a bull is kill-

ed by each ; a portion of the liver, mutually interchang-

ed, is then ate, with many protestations of pacific in-

tentions.

Polygamy is general among the inhabitants of Anossi,

who are not restricted in the number of their wives. It

is common to procure abortions ; and many mothers are

accessary to inianticide. Should a child be born on an

unlucky day, or should one of their sorcerers predict

evil, it is carried to a distance from the hut or village,

and exposed to die of hunger, or be devoured by beasts.

If an unmarried slave is apprehensive of being neglect-

ed by her master, she will, without remorse, throw her

new-born babe into a river.

Among these people chastity is no virtue. The wo-
men, before marriage, prostitute themselves indiscri-

minately, and from early youth ; and it frequently hap-

pens that they refuse to marry men who are strange to

them. Adultery among married persons is not uncom-
mon ; and though in some cases it may be severely

punished, it is mors generally overlooked, and kept
secret.

Children are circumcised with many ceremonies, such

as their parents carrying them in procession into a house

by a door on the east, and departing by one on the west,

sacrificing oxen, and great rejoicings.

When one of their chiefs dies, he is interred with

much lamentation ; should it be at a distance from his

own country, iiis head is cut off and carried home : if

killed in war, he is buried in the same spot ; but at the

arrival of peace, his body is dug up, and transported to

the cemetery of his ancestors.

There is little indication of any regular system of re-

ligion among the natives of Anossi. They acknowledge
a good and an evil spirit, to which they offer sacrifices,

to avert danger, or when they have had any extraordi-

nary dream, inspiring them with apprehensions; but
such sacrifices are said to be rather a pretext for feast-

ing. They practise various superstitious rites; and
throw white rods at their enemies, or eggs laid on Fri-

day, which they conceive to be endowed with some ne-
cromantic property. There is one class called the Om-
BRASSEs, who are venerated amongst them. These are

the mazaboua of other uncivilized nations, who unite the

character of priesthood, so far as it is recognised, with
the practice of sorcery and physic; and from the various

impostures which the credulity of the ignorant enables

them to support, they have gained a powerful ascen-
dancy over their mmds. The sick consult them in hopes
of cure ; great enterprises are never undertaken, with-

out their previous approbation ; and they are supposed
to be infallible in predicting future events. They are

the only persons who can read and write Arabic ; of
which language they have several books. From all that

is to be collected of the manners and customs of the in-

habitants of Anossi, it appears that they are still in a
very imperfect degree of civilization, that much inter-

course with Europeans is required ; and that a long
period must elapse liefore their superstitions can be era-
dicated, and the arts make any material progress among
them.
Vol. II. Part L

Very little is known of the earlier history of the pro-

vince. The Zafi'cramini are supposed to liave come to

Madagascar in the latter end of the fifteenth century ;

and they themselves suppose that they came from the

sandy plains of Mecca. But it is disputed, whether
any customs, peculiar to Mahometans only, are now to

be found among them. Before they were conquered

by the French, they were ruled by a prince or chief,

whom they reverenced almost as a divinity. During
his father's life, he was carried oft' to Goa by the Por-

tuguese, and there baptized ; and he learned to read

and write in the European character. But inmiediately

on his return he abjured Christianity, and embraced the

customs of his own country. He was at length killed

by the French, in an attack on the village of Fanzere.

In the year 1642, M. Ricault, a captain in the

French marines, having obtained from Cardinal Riche-

lieu the exclusive privilege of colonising Madagascar,

and trading with the adjacent islands ; a vessel was sent

out with two superintendants, M. Prouis and M. Fouc-

quembourg, who established themselves at Manghafia,

in the province of Anossi, 24" 30' S. Lat. Soon after-

wards, an experienced officer, Rezimont, brought out

a reinforcement of Frenchmen ; but Manghafia proving

an unhealthy place, most of them died in a month, and

the settlement was removed to the bay of Fliolangazen.

There Fort Dauphin was built, which is of a long square

shape, surrounded by walls of sand and flint, and cover-

ed with strong cement. Its situation was chosen from

the goodness of the anchorage in the neighbouring bay,

and from its strong position, being 150 feet above the

level of the road, which it commands in all direc-

tions.

Tlie natives, in the meantime, jealous of the gradual

encroachments of the French, plotted against them

;

but M. Prouis contrived to preserve peace ; to which his

marriage with the daughter of a chief, who adopted the

dress and manners of her husband's country, materially

contributed. His own indolence and misconduct, how-

ever, produced disorders among those under his com-

mand. In spite of the abundant supplies and fertility of

the district, provisions became scarce, murmurs arose,

and the colony revolted against him. He was put in

irons, and thrown into prison, where he remained six

months, when a French ship bringing supplies released

him in July 1646. But his indiscretion was not cured;

for a second mutiny arose from similar causes. It was,

however, soon quelled, and the nmlineers sent out of the

settlement. About the same time, the Dutch governor

of Mauritius landed at Fort-Dauphin, and importuned

M. Prouis to sell him slaves; but having none, he re-

fused, until, persuaded by one of the settlci-s, he seized

on seventy-three of the natives, in the service of the

Fort, and sold them to the Dutch. By this act, he for-

feited the regard of the islanders, and it was judged ex-

pedient that he should be recalled.

A more intelligent governor, M. Flacour, was put in

the place of Prouis. At his arrival, Dian Ramach, a

native chief, claimed the sovereignly of the whole island,

though in fact he had a right to rule only the people of

Anossi, and some other tribes. M. Flacour penetrated

the country to visit him ; and havmg conciliated his

favour, received many amicable presents. On his return,

he found that a great mortality had taken place in the

colony, and that most of the survivors were sick. The
inhabitants, availing themselves of their condition, in-

cited their neighbours to hostility against the French,
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who retaliated by invading the inland territories during

several successive years.

An attempt, that proved unsuccessful, was made by a

Rohandrlan chief, to surprise Fort-Uauphin. In his re-

treat, he killed all the straggling Frenclimen, to possess

himself of their arms. Not long aflerwards, anojier

attack was meditated with 10,000 men, who advanced

boldly, and drew up on an eminence ; but several shot

from'the fort dispersed them. They then sued for peace,

but only with the view of laying a snare for the French.

Accordingly, an assault by 10,000 blacks in the night

was projected, under the command of the chief of the

province. It was fortunately anticipated, and the whole

army retired. The French then commenced vigorous

hostilities, and carried devastation throughout the pro-

vince, till peace was once more demanded by the Ro-

handri and Lahovits; and the whole country, after

several chiefs were killed, became tributary to the Fort.

The province of Anossi was next invaded by a neigh-

bouring chief, who endeavoured to burn two of the

principal villages. Having killed many of the natives,

pillaged their huts, and destroyed their plantations, he

was himself surprised, and his head cut off, and sent to

the Fort as a proof of allegiance.

In the year 1555, Fort-Dauphin was accidentally burnt

in firing a salute for the reception of a new governor, and

was not re-established until 1663. During tnat interval,

the French had lost all influence with the natives of

Anossi, and the affairs of the colony wore an unpromis-

ing aspect. Some radical defects in its rules and consti-

tution constantly opposed that influence, which a colony

of intelligent Europeans ought to have possessed with

the inhabitants of such a country. By the skill and ex-

ertions, however, of Le Vacher, (more commonly called

La Case,) a native of Rochelle, employed by the go-

vernor, it again began to flourish. He married the

daughter of a Rochandrian chiei, who became ena-

moured of him, and who, on the death of her father,

was declared sovereign of the tribe. Thenceforward he

retired among the natives, among whom he endeavour-

ed to promote the interests of his country. He recon-

ciled the hostile chiefs to them, provided them with

provisions, and found means to victual a small fleet be-

longing to the East India Company. The imprudence

of the French still became conspicuous; their govern-

ment was weakened by internal divisions, and themselves

enfeebled by the effects of the climate. In these cir-

cumstances, tranquillity was of short duration. The
Anossi were loaded with contributions, which, added to

the indiscreet zeal of a missionary, in endeavouring to

force a change of their ancient customs, produced a

bloody war. The governor ravaged the province, killed

the inhabitants, not even sparing women and children,

and burnt their villages. One attack by 700 French

and 600 natives v/as unsuccessful ; they were repulsed by

a warlike chief; and the governor, humiliated by his

defeat, resolved to abandon the settlement. His depar-

ture was followed by the death of La Case, and also by

that of M. Chamargon, whom he had first superseded,

and who now remained in his place. Another command-
ant, aware of the impossibility of maintaining the colony

united, amidst the constant troubles and disputes that

prevailed, embarked for Surat with his family. But

scarcely had the vessel prepared to sail, when the exas-

perated natives rose on the French who remained be-

hind, and massacred them.

In the year 1725, a new settlement, on improved prin-

ciples, was projected by M. Robert, to be established
in Anossi. It was supposed to be an advantageous place
for traffic ; that Fori-Dauphin could be preserved at a
very small expense ; and tliat the numerous products of
the provhice could not fail to be of infinite uiility to the
mother country; whence, altnough the plan was not

then put in execution, M. Modave, in 1768, again took
possession of the government. But his success was not
equal to the public expectation. Different causes were
assigned for this, of which the best founded is said to

have been a defect in the constitution of the settlement,

opposing those commercial principles which could alone
ensure the subsistence of a profitable trade. Nothing
important in the subsequent history of this province is

known.—See Dapper's Dcscriftti07i D'Afrique., p. 429—
433. (c)

ANSjE, or handles, in astronomy, the name given by
Huygens to the parts of Saturn's ring, which project

beyond his disc when they begin to open, or when the

dark sky begins to appear between the ring and the body
of the planet. See Astronomy, (o)

ANSARS, Axsaria, Ensyrians or Nassaris, the

name of a people in Syria, who occupy that ridge of

mountains which extend from Antakia to the river

Nahr-el-Kabir. The ridiculous story of the origin of

this sect, as related by Assemanni, is not worthy of be-

ing preserved. Like the other wild heretics of the east,

their opinions are absurd and changeable. The Shamsia,
one of their sects, pay adoration to the sun; the Kelbia

worship the dog, and the Kadmousia are said to offer

a particular homage to the female organs of reproduc-

tion. The mountainous regions which the Ansars pos-

sess are divided into three principal districts, which are

farmed by their chiefs, called Mokadammim, who pay
tribute to the Pacha of Tripoli. Their mountains, which
are less steep than those of Lebanon, produce corn, to-

bacco, wine and olives. See Assemanni Bibliotheque

Orient, and Volney's Travels, vol. ii. p. 1. Q)
ANSBACH. See Anspach.
ANSEATIC Towns. See Hanseatic.
ANSELM, archbishop of Canterbury, was born in the

year 1033, at Aosta, a town of Piedmont, situated on the

river Doria, at the foot of the Alps. He was descended

of noble and pious parents, and received a liberal educa-

tion. While travelling in France, he was attracted by

the fame of Lanfranc, prior of Bee, in Normandy, under

whose tuition he prosecuted his studies with great ar-

dour and success. At the age of twenty-seven he as-

sumed the monastic habit among the Benedictines;

three years after, succeeded Lanfranc in the priory of

Bee; and, in 1078, was unanimously elected abbot of

that monastery. He was in England in 1093, upon a

visit to Hugh earl of Chester, at the time when William
II, during a severe sickness, was at length prevailed

upon to fill the see of Canterbury, after having kept it

vacant almost five years ; and having been invited to

attend the king during his illness, was nominated by

him to that high dignity. Anselm, aware of the rapacious

temper of Rufus, discovered great reluctance to accept

so important a station in his dominions ; was, in a man-

ner, forcibly invested with the pastoral staff and ring

;

and at length consented to receive consecration to the

office of archbishop, on the 4th of December, 1093. He
was very soon involved in quarrels with William ; partly

in consequence of the violent and haughty temper of

that prince, and partly in consequence of his own obsti-

nacy and imprudence. In his first interview with the
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king, at Hastings, he pressed him so strongly to call a

council of the clergy, and to hll up ihc vacant abbeys,

and reproved so freely the effeminate and dissolute man-
ners of the court, that Wiiliam refused to accept his

contribution for the expedition to Normandy, as too

small; and expressed his dissatisfaction in tlie strongest

terms. About this time, the Cinistian world was divided

between the two contending popes. Urban and Clement

;

but the kingdom of England had not yet declared in

favour of either. Ansehn had submitted to Urban, be-

fore his promotion to the seo of Canterbu.y, and now
petitioned the king for permission to visit Rome, and to

receive his pall from that pontiff. William considered

such a step, on the part of the archbishop, as contrary to

his own oath of fealty, as well as to the laws of Eng-
land ; and, after much angry altercation, the dispute was
referred to a numerous council of the nobility and pre-

lates. After long deliberation, the foliowing decision

was announced to Anselm by the bishops: "That, un-

less he yielded obedience to the king, and retracted his

submission to Urban, they would no longer acknowledge
him as their primate." Anselm appealed to St Peter,

•whose vicar he declared himself determined lo obey,

rather than the king; and, though he had formerly as-

sured the council, that he would rather have been burn-
ed alive, than have been made an archbishop, yet, when
his resignation was anticipated, as the oidy means of

restoring the peace of the kingdom, he declared his re-

solution never to resign his see. William, despairing

to overcome the obstinacy of the archbishop by violence,

privately proposed to Urban, that he would acknowledge
him as pope, if he would consent to the deposition of

Anselm, and send a pall to the king, to be bestowed on
whom he pleased. Urban promised all that the king
desired, and sent the bishop of Alba, as his legate to

England, with a pall. William was easily persuaded
by the nuncio, that Urban was entirely in his interest,

and commanded him to be acknowledged by his subjects
as lawful pope ; but when he proceeded to treat about
the deprivation of Anselm, and to demand the disposal
of the pall. Alba refused compliance, and shewed that

he had orders to deliver it only to the archbishop. Wii-
liam was so much engaged with an expedition into

Normandy, that he had not leisure to resent this perfi-

dious conduct ; and it was at length agreed, that the pall

should be carried down to Canterbury, laid upon the al-

tar of the cathedral, and taken thence by Anselm, as if

he had received it from St Peter himself. In 1097, the

king, after his return from Normandy, took offence at

the insufficient aid which the archbisliop supplied in the
subjugation of Wales, and was so irritated by his impoi--

tunate applications for permission to visit Rome, that he
commanded him to leave the kingdom in eleven days,
and charged him never to return.

Anselm was received at Rome with the highest re-

spect; assisted at the council which was held by the pope
at Bari ; and acquired great celebrity by a speech which
he made against the errors of the Greek church. He
was present in another papal council at Rome, towards
the end of the same year, in which the famous canon
against lay investitures was confirmed, and excommuni-
cation denounced against all who should exercise or ac-
knowledge such investitures; but, at the request of An-
selm, the execution of this sentence against the king of
England was postponed; and, after repeated attempts,
on the part of Urban, to procure his restoration, he re-

tired to Lyons, where he lived in & species of exile, till

the death of William, A. D. UOO. He was immediately
recalled by Henry I, and was received by lliat prince
with every possible mark of respect ; but when requir-
ed to do homage to the king for the temporalities of his
see, he refused compliance, and threatened instantly to

leave the kingdom. Henry, unwilling to resign the right
of bestowing ecclesiastical benefices, and, at the same
lime, anxious to secure every support against the claims
of hi, brother Robert, proposed to submit the matter to

the determination ol the pope. In the mean time, he
professed great reverence for Anselm, who, on his side,

rendered the king many important services; especially
in proujoting his marriage with Matilda, daughter of
the king of Scotland, and in preserving the nol)ility

steady in their allegiance, during the invasion of Eng-
land by Robert duke of Normandy. Soon after the paci-

fication between Henry and his brother, the king's mes-
sengers returned from Rome, with letters from the
pope, in which his holiness asserted, in the strongest
terms, that the right of bestowing benefices on the
clergy, and of receiving their homage, belonged en-
tirely to St Peter and his successors. Henry refused to

relinquish what had long been considered as a preroga-
tive of the crown; and the first time that Anselm ap-
peared at court, he commanded him, in a peremptory
tone, to do homage for the revenues of his see. The
archbishop refused compliance, announced his resolu-
tion to adhere to the canons of the c'nurch, immediately
left the court, and retired to Canterbury. A council
was convened by the king at Winchester ; and three
ambassadors were appointed to announce to the pope,
in the name of the English nobility, " that, if he per-
sisted to deny the king's right to investitures and ho-
mage, they would drive Anselm out of the kingdom,
withdraw their subjection to the see of Rome, and with-
hold their usual payments." The archbishop was per-
mitted to send messengers also on his part. The pope
was desirous to please both parties, and gave them se-

parately very opposite answers, which naturally occa-
sioned new and violent debates. At length the king re-

quested the archbishop himself to go to Rome, and
endeavour to procure permission from the pope to do
homage to his prince, while he dispatched a faithful

agent of his own to employ the most persuasive argu-
ments with that venal court. The cause was again pub-
licly decided against Henry ; while Anselm retired to
Lyons, protesting, that all the souls lost by his absence,
should be laid to the king's charge, and threatening to
procure a sentence of excommunication against him. By
the mediation of Adela, countess of Blois, Henry's sis-

ter, and one of Anselm's greatest admirers, an interview
was effected between them in Normandy ; a letter to the
archbishop, favourable to the king of England, was pro-
cured from the pope ; their opposite claims were, in a
manner, compromised ; and, after being detained seve-
ral months by a lingering indisposition, the primate re-
turned to England in August 1106, where he waswel»
corned by all ranks with the highest testimonies of joy
and respect. He died at Canterbury three years after,

on the 20th of April, in the seventy-sixth year of his

ai^e, and the sixteenth of his primacy. A number of
miracles are said to have been wrought by this archbi-
shop, both during his life and after his death; but such
idle stories are utterly unworthy to be either recited or
refuted. It may be observed, however, that they are not
recorded by Eadmer, the friend and secretary of An-
selm, but by John of Salisbury, who died at least se-

Y 3
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venty years after that prelate, and who cannot, therefore,

be supposed to have had any personal knowledge of the

wonderful events which he relates.

Anselni was a most zealous supporter of the tyran-

nical claims and superstitious austerities of the Romish

church. He was the first who restrained the English

clergy from marriage ; and he enforced this prohibition

by many very severe and oppressive edicts. He was

the most distinguished moralist of his age ; but con-

demned any ornament in dress, and especially long

hair on the head of a man, as zealously as the most

enormous vices. He was himself a person of the strict-

est self-denial, and of uncommon sedateness of temper.

He appears to have been guided by an honest, thougli

often misguided zeal, and was capable of exerting the

most undaunted resolution in whatever his conscience

dictated to be right. He was one of the most eminent

men of his age m point of literary attainments, a very

successful improver of the science of logic, and the

ablest writer in metaphysical theology. For farther

particulars respecting his life and writings, see Cave

Hist. IJ'er. Soc. 11 an. 1093. Du P'm Hisl. Ecc/es. cent.

ii. Hist. Lilerairc de la J-'rance, tom. viii. p. 48 ; ix. p.

398. Rapin Hist, de Angleterre, tom. ii. p. 65, 166, 4to.

Mosheini's Ch. Hist. vol. ii. p. 466, 542, 550. Hume's
Hist, of England, vol. i. p. 353. Henry's Hist, of Bri-

tain, vol. V. p. 280, 8cc. Biog. Britan. (y)

ANSERES, the name of the third order of birds in

the Linnaean arrangement. See Ornithology, (ot)

ANSIBARH, Amsivarii, or Ampsicarii, the name
of an ancient people of Germany, who were driven from

their settlements by the Romans. See Tacitus, Annul.

lib. xiii. cap. 53,-57. (y)

ANSIKO. See Anziko.
ANSON George, Lord, a celebrated naval officer,

was born in 1697, and was the third son of William An-

son, Esq. of Shuckborough, in the county of Stafford.

After having passed through the inferior gradations of

rank, he was appointed second lieutenant of the Hamp-
shire, in 1716. In 1722, he received the command of

the Weasel sloop ; and in 1724 he obtained the rank of

post-captain, with the command of the Scarborough

man of war. He made three voyages to North Caro-

lina between 1724 and 1733, during which he amassed

considerable wealth, and erected a small town, bearing

his own name, from which the name of Anson county

was given the surrounding district. In the years 1738

and 1739, he performed another voyage to America and

the coast of Africa ; and without having recourse to

measures of hostility, he removed those interruptions

which the Trench had given to the English trade with

Guinea.

In the war of the merchants, as sir Robert Walpole

called it, which broke out between England and Spain

in 1739, captain Anson was appointed, to the command
of a squadron of five ships of the line, which set sail

in September 1740, to attack the Spanish settlements

on the coast of the Pacific, and to co-operate, across the

isthmus of Darien, with admiral Vernon, who was sent

to the gulf of Mexico. After touching at Madeira, at

St Catharines in Brasil, and at St Julian in Patagoniaj

he doubled Cape Horn during the storms and tempests

of the vernal equinox. In a violent gale of wind, which

lasted for forty days, two of his ships, unable to double

the cape, were completely separated from the squadron,

and many of his sailors were cut off by the scurvy.

Having arrived at the island of Juan Fernandez, he re-

paired the remnant of his shattered fleet, and proceeded
to the coast of Peru, where he reduced to ashes the
opulent town of Paita. He afterwards sailed to the
coast of Mexico, and would have reduced Panama, at

the time that admiral Vernon had taken Portobello, on
the opposite coast, had his force been less enfeebled
by the numerous dangers which he encountered. With
his own vessel, the Centurion, in company with the
Gloucester, he stretched across the Pacific, with the
hopes of intercepting the Spanish galleon which traded
annually between Acapulco and the Philippines. In
this passage, the Gloucester became so leaky, that it

was necessary to abandon her; and it was with great
difficulty that the two crews, reduced by sickness, could
reach Tuiian, one of the Ladroi^e isles. When the com-
modore, with the greater part of his crew, were seek-
ing relresliments on shore, the Centurion slipped her
anchoi-, in a violent gale, and was driven out into the
sea. During the dreary interval of eighteen days,

every eye had been fixed with anxious expectation on
the horizon, and much labour had been spent in fitting

up a small vessel that had been found in the island.

The Centurion, however, came in sight, and dissipated
all their fears. From Tinian the commodore sailed to

Mocao ; and in returning from this place, he captured
a rich Mandla galleon, and sailed back to Canton with
his jirize. Loaded with the rich spoils of the enemies
of Ins country, he returned by the Cape of Good Hope
to England, and reached Spithead on the I5th of June

• 1744. Immediately upon his return, he was made rear-

admiral of the blue, and, after a short interval, a com-
missioner of the admiralty. Soon after, he became rear-

admiral of the white ; and in 1746, he was promoted to

the rank of vice-admiral. In the winter of 1746-7, the

command of the channel fleet was entrusted to his care;

and in the May following, he captured, off Cape Finis-

terre, six sail of the line, that had been dispatched,

under admiral Jonquiere, to protect the fleets of mer-
chantmen destined for the East and West Indies. When
M. St George, one of the French captains, surrendered

his sword to Anson, he observed, with the characteristic

gaiety of a Frenchman, " Vous avez vaincit L'Invinci-

BLE, et La Gloire vuus suit i" alluding to the two
French ships, the Invincible and the Glory, which had
surrendered to the English.

For this important service to his country, he was cre-

ated a peer of the realm, under the title of lord Anson ;

and on the death of admiral Norris, in 1749, he was
appointed vice-admiral of England. In 1751, he suc-

ceeded lord Sandwich as first commissioner of the ad-

miralty ; but, in consequence of the censure to which

he was exposed about the loss of Minorca, he resigned

this situation in 1756. Being acquitted however of all

blame, after a parliamentary enquiry, he was, in 1757,

reinstated in his high office, which he continued to fill

with honour to himself, and advantage to his country,

during the remainder of his life. When lord Anson

was attending the brother of the present queen of Eng-
land, to shew him the arsenal at Portsmouth, and the

fleet which was then about to sail for the Havannah, he

caught a violent cold, of which he died, at Moor Park,

in Hertfordshire, on the 6th June 1762, in the sixty-

fifth year of his age. Having had no issue by the daugh-

ter of lord Hardwicke, whom he married in 1748, he left

the whole of his property to his brother.

Lord Anson appears to have been remarkable for the

coolness and equanimity of his temper. Amid all the
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dangers and successes which he experienced in his cir-

cumnavigation of the globe, he never expressed any-

strong emotion, either of joy or sorrow, excepting when
the Centurion hove in sight of the island ot Tiuian.

He was a man of few words, and was reckoned won-
derfully silent in a country which has never been distin-

guished by loquacity. He introduced into the English

navy a discipline which resembled that of the Prussian

army, and revived that bold and close method of fight-

ing at pistol-shot, which Blake and Shovel had so suc-

cessfully employed, and which has created in the breasts

of British sailors that daring courage and unconquerable
intrepidity which anticipate and secure success to the

most hazardous enterprises. See the account of An-
son's Voyage round the World., drawn up by the cele-

brated Benjamin Robins, and likewise count Algarotti's

Military and Political Letters, letter viii. p. 68. (o)

ANSPACH, Ansbach, orONOBZBACH, a marquisate
of Germany, in the circle of Franconia, about sixteen

leagues in length, bounded by the territory ol Nurem-
berg, by the bishoprics of Bamberg and Wurtzburg,
and the principality of Bayreuth. Though the country

is sandy and mountainous, yet it produces wheat, bar-

ley, pease, and tobacco ; and excellent wine is m;»de on
the banks of the Mayne. The meadows, which are uncom-
monly good, support an excellent breed of cattle ; and
they bring up a species of sheep which are shorn twice

every year. All sorts of game and fish are found in this

marquisate. There are also mineral waters, alabaster,

yellow marble, and mines of iron. They have likewise

manufactories of woollen cloths, tapestry, hats, silk

stockings, gold and silver lace, needles, porcelain, and
glass. This principality was sold to the king of Prus-
sia, in 1791, by the late margrave, but now belongs to

one of the new kingdoms in Germany. The population

is estimated at 215,256. (jt)

ANSPACH, the capital of the marquisate of the same
name, situated on the river Retzat, about thirteen miles
from Nuremberg. A manufactory of porcelain was esta-

blished in the vicinity of the town, in 1710, by the Mar-
grave Frederic William. East Long. 10° 42'. North
Lat. 49° 19'.

{j)
ANSTRUTHER EASTER, a royal borough of Scot-

land, situated on the south-east coast of Fifeshire. A
custom-house was established in it in 1710; but it has
little or no trade. Population of the parish in 1801,

969. (a)

ANSTRUTHER WESTER, a royal borough of

Scotland, closely adjoining to Anstruther Easter The
town was constituted a borough of barony in 1554.

Twenty-nine years after it was erected into a royal bo-

rough, and joins with Anstruther Easter, Craill, Kilren-

ny, and Pittenweem, in returning a member to parlia-

ment.
Like most of the other towns on the coast of Fife,

Anstruther Wester has fallen into decay since the uni-

on, and still continues to decline in population and im-
poriance. Population of the parish in 1801, 296. Lat.
56" 20' N. Long. 2° 25' W. (a)

ANT, in zoology, the popular name of several insects

that belong to different systematic genera. Thus the
common ant belongs to the genus ybrmica ; the ant-lion,

or lion-ant, to that of jnyrmeleon ; and those destructive,

but curious insects, called white ants, to the genus
terines. See the account of these tribes under Ento-
mology. (/)
ANT-EGGS. It was long ago observed that ants,

during fine weather, bring from the recesses of theii-

nests, to the surface, small roundish bodies, v/hich they
suffer to remain exposed to the sun, but carefully re-

move them at the close of day, or on the approach ol

rain. As, from the times of Solomon and ./Esop, these
animals had been held up as a pattern of prudence and
industiy to man, it was supposed that these bodies were
gi-ains of corn, which were daily brought up by the pro-
vident ants, to prevent their being spoiled by the mois-
ture of the earth. Accordingly, the Grecian fabulist

represents his ants as bringing up their wet corn to dry
even in the winter. When more attentive observation,
however, had proved the long received opinion of the
provident nature of these insects to be founded in error,

it was concluded that these little balls were the eggs
of the ants ; and they have ever since been denomina-
ted ant-cggs. It is at length ascertained that they are
not properly eggs, but the larzu^ of the insects, in vari-

ous stages of their progress towards perfect dcvelope-
ment. At first they are extremely small, and resemble
little worms, or maggots, which, as they increase in size,

are seen to be enveloped in a silky skin. They are the
favourite food of partridges, pheasants, and some other
birds ; and are often collected from ant-hills, for the
purpose of feeding the young of these birds, when rear-
ed in a domestic state. (/)
ANT-HILLS, in rural economy, the proper name of

those eminences which frequently disfigure our finest

pastures. They are sometimes so numerous, as to co-
ver a very considerable portion of the field, and greatly
diminish the quantity of pasture. They are very com-
monly confounded with mole-hills, and called by that
name, though they may readily be distinguished from
these latter, by examining their internal structure and
contents. The interior of an ant-hill is extremely curious,
being divided into numerous cells and passages, formed
of earth, cemented by an animal glue derived from the
bodies of the ants, supported and separated from each
other by tv.igs, and secured from the rain by a cover-
ing of rushes, weeds, or dried grass. In the summer
months, these cavities contain the young of the ants, or
the ant-eggs above described; and this is the lime for

attempting to destroy both nests and young.
Several methods have been proposed for destroying

ant-hills. Some farmers advise the paring away the
whole hill, a little below the surface of the field, and
turning it up, so as to be freely exposed to the rains and
dews. Others recommend that the hills be crushed to

a level with the rest of the field, by a heavy stone roll-

er. We should doubt the efl[icacy of either of these
methods, unless the insects were first destroyed by some
poisonous liquor. We are told by M. Cadet, [^PJiilus.

Magaz. vii. 156.) that volatile alkali proves deleterious

to ants ; and from this hint we are led to suggest the

use of putrid urine, poured on the ant-hills. They
might then be rolled down with a heavy roller, as re-

commended by Mr Young. (/)
ANTA, Hante, or Anten, a kingdom or province

on the gold coast of Africa, bounded on the north by
Adom, on the north-east by Tabeu, on the east by
Guaffo, on the north-north-west by Mompa, on the north-

west by Igwira, and on the west by the lesser Incassan.

The territory of Anta, which extends about ten leagues

from east to west, is mountainous, and covered with

trees. Its extensive valleys are rich and well watered,

and produce herbs, pine apples, oranges, lemons, rice,

maize, sugar canes, yams, and potatoes. The rice and
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maize are of the best quality, and the potatoes are larger

than on any other part ol" the coast, particularly on the

banks of the river Botri, where nothing but better cul-

tivation is wanting to make the plantations as produc-

tive as those of America. The best kinds of oil are

likewise made in Anta ; and the negroes make great

quantities of wine from the palm tree, which they con-

vey in their canoes along the gold coast, and supply the

country about twenty leagues around. The province is

well stocked with animals, both wild and tame. Goats

and poultry are abundant. The elephants are numerous,

and the serpents of an enormous size. A yellow kind

of wood grows in Anta, of which they make chairs and

tables, and which is well fitted for making helms, small

masts, and other parts of vessels. Gold can scarcely be

said 10 be an article of commerce in Anta, as the gold

which they procure is brought from the kingdoms of

Igwira and Mompa, with the permission only of the

negroes of Adorn. On this coast are found quantities

of large oysters, the shells of which are converted into

lime. In 1707, the Dutch erected a fort, with seven or

eight cannon, and a garrison, to guard the oysters from

the English. The inhabitants of Anta are said to make

the best canoes in Guinea. Though formed only of the

single trunk of a tree, they are sometimes thirty feet

long, and seven or eight feet broad. They carry from

ten to twelve ton of merchandise, and about twenty row-

ers. They are generally sold for forty or fifty livres

worth of merchandise, to the Europeans who trade with

the coasts of Juida and Ardra, for the purpose of disem-

barking their commodities. We are informed by Pos-

man, that Anta was formerly a powerful and populous

nation, but that the country has been depopulated by

frequent wars with the neighbouring kingdom, and has

been reduced to only seven villages, viz. Botro, Poyera,

or Boyera, Pando, Tacorari, or Anta, Soconda, Maque-
jaque, and Sama. The king of Anten lives about four

or five leagues from the coast, and manages all the

villages of his kingdom by his captains orbraffos. See

Dapper's Dencri/nion de CAfriqiie, p. 227, 278. Peu-

chet's Diet. Commer^. Mod. Univers. Hist. vol. xiii. p.

401- (» . o • uANTAB, or Antiochette, a town m Syria, about

three miles in circumference, supposed to be the jln-

liochia ad Tauriim of the Romans. It is built on two hills

and the interjacent valley, and is watered by the river

Scjour, which is conveyed to the higher parts of the

town by aqueducts. This town has a singular appear-

ance to strangers. The dwelling-houses are chiefly

built on the hills, and the shops in the valley. The
shops having flat roofs, we insensibly descend upon them
and the covered streets which lie between them, so that

we are astonished, when we imagine ourselves walking

upon the ground, to look down through the openings

•which illuminate the street below, and perceive the

people walking beneath our feet. There is a strong

castle, built upon a round hill, surrounded with a deep

fosse, cut out of the solid rock. Several medals of the

Syrian and Cappadocian kings are found at Antab. There

is here a considerable manufacture of coarse stamped

calicoes. According to Otter, a white electuary is

manufactured here ; and bows and saddles, which are

held in high estimation, are the chief objects of their

commerce. Antab is 40 miles north of Aleppo, and 130

south-west of Diarbek. East Long. 37° 25', North Lat.

36'' 42'. (nv)

ANTACIDS, from »ni, against, and acida, acids, is

the name given to those remedies which resist or de»

stroy acids in the stomach. Siie Materia Medica.

ANTjEOPOLIS, a town in Egypt, was anciently the

metropolis of the first Thebaid, but is now a miserable

town, called Gaua el' Kcbire. The ruins of the magnifi-

cent temple erected by the Egyptians in honour of An-
taeus still adorn this wretched town. The portico of

the temple, supported by massy pillars, and covered

with large stones, one of which is thirty feet long, and
five wide, is the only part of it that time has spared.

The gold and azure colours of the cieling still retaia

their original brilliancy. See Savary's Travels, vol. i.

p. 560. (;)

ANTjEUS, a giant of Libya, livas the son of Neptune
and Terra. He excelled in the art of wrestling, and

was so ferociously vain of his strength, that he resolved

to build a temple to his father with the skulls of his

vanquished antagonists. He received new vigour from

his goddess-mother every time that he touched the

ground, and rose only the more formidable alter every

overthrow. Hercules at length attacked this powerful

opponent, and, discovering the secret aid which he de-

rived from his falls to the earth, lifted him up in the

air, and squeezed him to death in his arms.

Antaeus was also tamed for his astronomical skill, and

is generally supposed to have been the same person

with Atlas, king of Mauritania. According to sir Isaac

Newton's explanation of this part of fabulous history,

Ammon, king of Egypt, reduced Libya under his sub-

jection, about 900 years before the Christian asra.

After the death of Ammon, who was succeeded by his

son Sesac, Neptune, the brother and admiral of the

king, excited the Libyans to a rebellion, put Sesac to

death, and sent his son Antaeus to invade Egypt. Her-
cules, the general of Egypt and Ethiopia, defeated and
slew Antaeus, and thus reduced, a second time, the

whole continent of Libya. Antaeus, however, made a

vigorous resistance for a considerable time, by means
of fresh troops coming up to his assistance ; and it was
only by intercepting these reinforcements, that Hercu-
les at length accomplished his reduction. See Lucait,

iv. 598. Slat. Theb. vi. 893. Ju-v. iii. 83. Newton's

Chronologxj. Anc. Univ. Hist. vol. xvi. p. 150. (y)

ANTARCTIC, from a»T(, opposite, and «fx,T05, a bear,

a name given to the southern pole of the world ; to a

circle parallel to the equator, and 23° 28' distant from

that pole, and to the regions which that circle compre-

hends. Thus we say, the antarctic pole, the antarctic

circle, the antarctic regions. The epithet antarctic is

properly derived from the circumstance of the pole,

circle, and regions, to which it is applied, being exactly

opposite to the arctic or north pole, the arctic circle,

and the arctic regions, (to)

ANTARES, AvTOfus, the name of a star of the first

magnitude, situated in the heart of the Scorpion. Its

longitude, in the beginning of 1810, according to the

accurate observations of Dr Maskelyne, is 8' 7" 6'34"24,

and its latitude 4° 32' 25" 13. Its annual increment of

longitude is 50" 141, and its annual variation of latitude

G"i67-f. (o)

ANTECEDENTAL CALCULUS, the name of a

new calculus, invented by Mr James Glennie. See his

treatise on that subject, and his Doctrine of Universal

Comparison, or General Proportion, 1789. {j)

ANTECEDENTIA. A planet is said to move in

antecedentia, when it moves from east to west in the
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heavens, or contrary to the order of the signs. When
it moves from west to east, it is said to move in conse-

guenria. [tv)

ANTEDILUVIAN, a word employed to denote any
thing that happened or existed before the flood.

The records respecting the antediluvian world arc

exceedingly scanty, but contain, nevertheless, many im-
portant intimations concerning the religion, arts, and
policy, of the first race of men. The creation of the

world, and of its various inhabitants and productions,

the rapid and excessive corruption of the human race,

till God resolved to destroy every living thing by a

deluge, are all recorded in the compass of six short

chapters in the beginning of Genesis : yet this is the

only authentic record of the history of the world for

upwards of sixteen centuries ; a period fertile, no doubt,

in incidents and inventions, and important to the histo-

rian, as exhibiting the gradual developement of human
character, together with the origin and increase of

those arts which contribute to the comforts and elegan-

cies of life. It would be highly interesting to trace the

progress of the useful and ornamental arts which we
know for certain existed in the antediluvian world, and
which were, in all probability, transmitted to the post-

diluvian ages, as the basis of future improvements. It

would also be important to explore the causes of tliat

corruption, which at last became so general, and pro-

duced such disastrous consequences. We have reason

to believe that a high degree of refinement in luxury
accompanied this universal corruption, as we have sel-

dom seen great national depravity, which has not been
attended with luxury, and preceded by refinement.

Our information, however, respecting these interest-

ing particulars is extremely limited, and must be glean-

ed from a few incidental hints thrown out by the sacred

historian. These hints, however, are extremely valua-

ble, and, it is to be hoped, will lead us to some impor-
tant results, respecting the religion, arts, government,
and manners, of the antediluvian world. We shall

make each of these particulars the subject of a few ob-^

sei"vations ; after which we shall notice some remark-
able circumstances which occur in the scripture account
of the antediluvian period, and which cannot be com-
prehended under any of the above particulars ; and then
we shall consider how far the Mosaic records respect-

ing this period are confirmed from other sources of
information.

1. T/ie religio7i of the Antediluvians. As the Bible is

chiefly the history of religion, we have a fuller account
of the religion of the antediluvians, than of any other
circumstance connected with their histoiy. Though
they had neither written laws nor a writtten revelation,

yet there can be no doubt that their religion was com-
municated to them from heaven, as much as the religion
either of Jews or Christians. The Almighty conversed
with our first parents, made known to them his will, and
the worship which he required of them, and appointed
some positive institutions, as auxiliaries to their faith,

and remembrancers of iheir duty. The most remark-
able of these institutions were, the Sabbath, and sacri-

fices. The former of these was appointed immediately
on finishing the work of creation, and was designed to
serve as a memorial of the wisdom and power of God
till the end of the world. It is a strange mistake to
suppose, with Spencer and others, that the Sabbath is

merely a Jewish rite, when it is evident that it was or-
dained for all mankind from the beginning of the world.

The septennary division oF time, Which obtained amongst
nations entire strangers to the Jewish ritual, proves
that they derived their information from a dift'ercn(
source. In fact, the injunction given to the Israelites
at Sinai, to observe the Sabbath, was not imparted as a
new thing, but was founded on primitive use. « In six
days the Lord made heaven and earth. Sec. wherefore
the Lord blessed the Sabbath day, and hallowed it."

As to the origin of sacrifices, our information is not so
precise : it is, however, sufficiently clear to enable us
to affirm, that they were early observed, and that their
observance was by divine appointment. It never has
been doubted, that in the promise, that theiied of the
woman should bruise the head of the ser{ifertt,an inti-

mation was conveyed to him, that the'fivMHan race
should be delivered by the Messiah. We have reason
to conclude that our first parents and their offspring
believed this promise : for we are told, Heb. xi. that
Abel, Enoch, and Noah, (and, we may suppose, all the
righteous antediluvian patriarchs,) died in faith, not
having received the promises, but having seen them
afar off. In this sense, Christianity may justly be said
to be nearly as old as the creation, as it was undoubtedly
revealed to the first race of men, whose faith only dif-
fered from ours in being placed in anticipation, whilst
ours is in retrospect; that is, they looked forward in
hope to what the Messiah was to accomplish; we look
backward in faith to what he has actually done. It is

most probable, that, together with the promise made to
our first parents, sacrifices were instituted, to give
them a more lively conception of the hope which was
set before them. It is of no consequence that the in-
stitution is not expressly mentioned ; there are strong
facts which sufficiently demonstrate its origin. It has
been supposed by some, that sacrifices are merely a na-
tural expression of piety and gratitude to the Almight)^
and that shedding the blood of animals indicated a con-
viction on the part of the offerer that his sins needed
expiation. The first sacrifices, however, of which we
have any record, were oflFered under very different cir-

cumstances. The wicked Cain, who cannot be sup-
posed to have been induced by sentiments of piety, is

the first who is mentioned as making an offering to the
Lord ; and that not an expiatory sacrifice, as might
have been expected, (if any could be expected from a
sinner), but the fruits of the ground. His righteous
brother, on the other hand, offered a bloody sacrifice,

which, being offered in faitli, was more acceptable to

God ; Heb. xi. 4. The inference which we would draw
from this is, that both the brothers offered, not from the
dictates of reason or the impulse of feeling, but in con-
sequence of a divine commandment; else we must allow
Cain to have had the merit of the invention.

It is probable also, that the antediluvians had fixed

places of public worship; and that there was some spot

where the Almighty particularly manifested his pre-

sence ; for we find Cain chiefly complaining, thai, in

consequence of his punishment, he should be hid from
the presence of the Lord; which is scarcely intelligible,

unless there was some place where the Shtkinah, or

divine presence, particularly dwelt. In order to relieve

his apprehensions of danger, on account of this removal
from the divine presence, God, we are told, set a mark
upon him, or, as it should be translated, gave hitn a
token, that no man should kill him. This is implied in

the Septuagint translation, >e«i eBm xi/jjos i Sec? r;!j»Ej«ii

ra K.cii9.
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As the first race of men \vere thus immediately in-

structed by God, there can be little doubt that they

were fully acquainted with the doctrine of a future

state. Warburton's notions on this subject are altoge-

ther untenable. Abel was no sooner publicly accepted

of God, than he was slain. Can we suppose that the

antediluvians were left to believe that murder and anni-

hilation were the rewards of acceptance with God ? It

is impossible. They must have been convinced, that

since Abel was accepted, he was properly rewarded ;

and that could only be in another world. Besides, it is

said that Jincch vjatkcd itiie/i God, and was not, for God
took him ; which can only be understood, according to

the apostle's interpretation, that he was translated, that

he should not see death. Now, if his contemporaries

knew that he did not die, as it appears from the his-

tory that they certainly did, what were they to suppose

had become of him ? Surely, that God had taken him to

another world, to live for ever.

2. The %\\\i]ccX.oiihQ Antedilu-vian arts, though inte-

resting, must be speedily discussed, for want of mate-

rials to furnish authentic information. The first city

was built by Cain; but as to its size or architecture,

the sacred historian is entirely silent. From the infant

state of society, it is probable that it was at first at least

of small dimensions ; and if, as has generally been sup-

posed, men were at that time ignorant of the use of

iron and brass, the work must have been rudely exe-

cuted. It is said in scripture, that Tubal-cain, (from

which the word Vulcan is supposed to be derived,) the

seventh in descent from Adam, was the instructor of

every artificer in brass and iron. It may be doubted,

however, whether this implies that they were entirely

ignorant of these arts before. Jabal and Jubal, the

brothers of Tubal-cain, by the same father, though from
different mothers, (their father Lamech being the first

polygamist,) were also eminent for their proficiency in

the useful and ornamental arts ; the former was the fa-

ther of such as dwell in tents and have cattle ; the latter

of all such as handle the harp and the organ. Nor, if

we may believe the Jews, were the arts confined to the

line of Cain : the descendants of Seth, we are told,

w ere eminently skilled in astronomy ; and Josephus as-

serts, that there were stone pillars erected by the chil-

dren of Seth,. and covered with astronomical inscrip-

tions, to be seen, in his time, in the land of Siriad.

Credat Judaus jiji/iella. Josephus, in this instance, has

undoubtedly been misled by false information ; for no-

body else has ever been able to discover these pillars,

nor even to discover the land in which they are said to

have been erected. The land of Siriad is as unknown
as the Terra Australis incognita. We have a surer proof

of the progress of the arts in the line of Seth, in the

construction of the ark which was built by Noah. It is

probable that it would baffle the skill of modern ai'tists

to construct such a vessel ; and though it may be alleged

that Noah had little merit in the affair, as the ark was
built according to directions from the Almighty; yet

these directions apply merely to its dimensions, which
it was impossible for Noah to have known without di-

vine revelation. As to the construction of the vessel

itself, there can be little doubt that this was left to his

own ingenuity. It is absurd to suppose, with bishop
Newton, that the antediluvians v/ere unacquainted with
the use of letters. We are informed by St Jude, that

Enoch delivered prophecies, which iti'is reasonable to

suppose were committed to writing. At any rate, we

have never heard of any society, which had made such
progress in the arts as the antediluvians certainly did,

without being acquainted with the use of letters. The
argument will be so much the stronger, if we suppose
alphabetic characters to be by divine revelation. Sec
Alphabet and Ark.

3. As to the Government of the .'Intediluvians, there

can be little doubt that it was patriarchal. To use the

words of a learned prelate, Newton, " The father of the

family naturally became the prince and governor of it

;

but it is absurd to hifer from hence, that absolute domi-
nion, which Filmer and Lesly have so strenuously as-

serted, and Locke and Hoadly have so amply refuted.

In all probability there were two great governments
;

one in the line of Seth, and the other in the line of Cain,

which were afterwards divided and subdivided into

several branches, as mankind grew more numerous,
and nations were more multiplied and diffused over the

face of the earth." In the days, when the doctrines of

passive obedience and the divine indefeasible rights of

kings were in vogue, sir Robert Filmer, the first of the

authors mentioned above, wrote a treatise, entitled

Patriarcha, in order to prove that absolute monarchy
was the only kind of government countenanced by the

Almighty. This he endeavoured to make out from the

grant of dominion which God gave to Adam. This
doctrine became so fashionable among high-churchmen
and courtiers, that the pretended antediluvian form of

government had almost overturned the English consti-

tution. Mr Locke was obliged to take up the pen, to

put a stop to this torrent of absurdity, and has devoted
a treatise to the refutation of this courtly author. One
of sir Robert's proofs was, the absolute dominion given

to Adam over Eve and her posterity, which he contends

is intimated in that part of the sentence pronounced
against the woman ; " Thy desire shall be to thy hus-

band, and he shall rule over thee." To which Mr
Locke shrewdly replies, that that was not a time when
Adam could expect grants and privileges ; and that

God rather put a spade into his hand to subdue the

"earth, than a sceptre to rule over its inhabitants.

4. The Manners of the Antediluvians. According to

the poet, the first step in the progress of civilization is,

Connubio prohibcre vago, dare jure maritis. The pro-

priety of the maxim is apparent; and it evidently rests

on higher authority than mere opinion: for the first

civil institution which God appointed to man, was the

ordinance of marriage, restricted to one man and one

woman, by the original proportion between the sexes.

It was not long, however, till this wholesome restric-

tion was violated, and polygamy introduced, by the ex-

ample of Lamech. A regulation founded on expediency,

and obviously conducive to the welfare of societv, viz.

the prohibited degrees of consanguinity in marriage,

must have been unknown in the first aee of the world ;

and the first marriage, after that of Adam and Eve,

must have been between brother and sister.

It has been a question much debated, whether the

antediluvians were permitted to eat animal food. There
is certainly nothing in the scripture account that ran

lead us to think that they had such permission, but

rather the contrary. The Almighty specifies, in as

precise language as can well be supposed, the particular

diet which man was to use ; and there is no mention of

animal food, nor any hint that it was permitted. " Be-

hold I have given you every herb hearing seed, which

is upon the face of all the earth, and every tree in the
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\yhich is the fruit of a tree yielding seed, to you it shall

be for meat." Gen. i. 29. The natural inference from

this passage is, that the diet of the antediluvians

was restricted to the fruits of the earth, and that they

were by no means permitted to feed on the flesh of ani-

mals. The same thing appears from the grant after-

wards given to Noah ;
" Every moving thing that liveth

shall be meat for you : even as t/n- green herb have J given

you all things ;" which is as much as to say, I give you

now as full permission to use the flesh of animals for

food, as you have hitherto had, to use the fruits of the

earth. In answer to this, it has been said, that the per-

mission to use animal food was implied in the absolute

dominion which God gave to Adam over every living

thing. This argument would prove too much ; it would

prove that every creature, subjected to the power of

man, was allowed him for food, which is more than the

Kreatofihagists would be willing to admit ; as one of

their arguments is, that there was from the beginning

a distinction between clean and unclean animals, whicli,

they contend, could only be made with a reference to

food. To this we answer, that the distinction was made
with a reference to sacrifice, and probably with an allu-

sion to the future distinction between Jews and Gentiles.

Hence we find, that, when this distinction was to cease,

it was intimated to St Peter by a vision of animals of all

descriptions, clean and unclean, let down, as it were, in

a sheet from heaven, of which the apostle was command-
ed to eat promiscuously.

We now proceed to make a few observations on some
remarkable circumstances in the adtedihivian history,

which cannot be comprehended under any of the fore-

going heads.

One circumstance, recorded in this history, has been

represented as very wonderful, viz. the marriages which
ai-e said to have taken place between the sons of God
and the daughters of men ; though we are persuaded

that the wonder arises solely from the misconceptions

of ignorance, or the love of the marvellous. It would
be irksome to detail the absurdities which have been
advanced, to obscure a subject, which a little attention

to the phraseology and contents of scripture might have
easily elucidated. Nothing is more common in scrip-

ture than to denominate the righteous, 27;? sons or chil-

dren of God, in contradistinction to the children of this

world. By the sons of God, then, we understand those

who continued to observe his commandments ; and by

the daughters of men, we understand the oifspring of

that degenerate race, which despised and forsook the

law of the Almighty. Tliey who adopt this interpreta-

tion, which seems to be the only one that is rational and
admissible, suppose farther, that the descendants of

Seth are intended by the former designation, whilst

the latter points out the children of Cain. Thei-e seem
to be good grounds for this opinion ; and the Jews, by
whom it has been generally received, not content with
the intimations of scripture, have invented many rabi-

nical fables in order to confirm it. But we have a hint

in scriptu; !t .>'orth a thousand conjectures. In Gen. iv.

26, it is sa 'J " And to Seth, to him also there was born
a son : and be called his name Enos: then began men to

call nfwn the name of the Lord;" or, as it is more pro-
perly translated in the margin of our Bible, " Tlien be-
gan men to call themselves by the name of the Lord :"

that is, to call themselves the sons of God : and as this

circumstance is mentioned immediately in connection
with the family of Seth, it is probable that it was to his
Vol. II. Part I.

descendants that this designation was appropriated. Iv

appears, however, that they soon forfeited the title

through the example of their fair but wicked consorts
,

and they are not the only persons whose happiness and

virtue have been lost by such connections.

The next thing that claims our attention, is the extra-

ordinary longevity of the antediluvians.

Some have endeavoured to explain away the wonder
altogether, by supposing that the time was calculated

according to lunar years ; but there are invincil)lc ob-

jections to this supposition. 1st, It would make the age
of many of the antediluvians shorter than our own ; and,

2d, If we adopt this mode of calculation, it is impossible

to say where we are to stop. Shem lived 600 years ;

Arphaxad 438; Peter 239; Terah 205; Abraham 175;

Jacob 147. These periods will still be thought too

long, by those who startle at the longevity of the ante-

diluvians ; but if we apply their mode of calculation to

them, they will dwindle into perfect insignificance.

Methuselah himself would barely exceed fourscore
;

and Arphaxad, who, according to the reckoning in scrip-

ture, appeared to have attained to a good old age, would
be little more than thirty-six. This way of calculating,

then, must be abandoned ; and we must endeavour to

assign some reason for the extended duration of human
life in the first ages of the world. Various conjectures

have been advanced on this subject. It has been aU
ledged, that the bodies of the first race of men were
much more robust than they are at present ; and that

the fountain of life was then but little contaminated by

hereditary disease. Both these suppositions are proba-

bly true ; and if so, must have contributed much to pro-

tract the life of man. It is also probable, that the ante-

diluvians enjoyed a much milder temperature of air,

than has ever been experienced since the flood ; and
that they were not exposed to those violent extremes of

heat and cold, dryness and humidity, which relax our

frames, and produce disease and debility.

It appears that the life of man was not contracted

during the whole of the antediluvian period ; for Adam
lived to the age of 930, and Noah to the age of 950.

Immediately after the flood, however, we observe the

period of human life gradually diminishing, till at last

it shrunk into the present contracted span of existence.

These circumstances render it probable that the ante-

diluvians enjoyed a mild and equal temperature of cli-

mate ; or, according to the poetical description of the

golden age,

Ver erat etemum ; placidiq\ie tepentibus aui-is

Mulcebant zephyri natos sine semlne flores. Ovid.

But, in consequence of the deluge, a fatal revolution

took place in the constitution of nature ; and the elements

were charged with hostility against the life of man.

That such a revolution did take place there can be little

doubt; the phenomenon of the rainbow, which, it ap-

pears, had been unknown in the antediluvian world, and

which is so expressly mentioned immediately after the

flood, is a proof of it ; and the facts mentioned respect-

ing the gradual contraction of the period of human life,

are perfectly consistent with what we might naturally

have expected to be the case on this supposition. The
immediate descendants of the antediluvians, inheriting

from their forefathers the stamina of longevity, were
enabled to resist, for a considerable time, the effects of

a deteriorated climate ; ^.and the first postdiluvian race

attained nearly to half tliil' age of their ancestors. The
Z
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healthiness of the huma.ii constitution, however, was
gradually underniined, and sunk by a progressive dege-
neracy, till it rested at the point where it now stands,

and where it is preserved by the power and goodness
of the Almighty.

Another remarkable circumstance, connected with
the history which we are now examining, is the exist-

ence of giants in the antediluvian world. We are not

to suppose, as some have absurdly done, that the whole
race of antediluvians were giants ; from their being so

particularly specified, it is evident that they were of

rare occurrence ; though, from the circumstances men-
tioned above, it is probable, that the human race in

general was, in that early period, greatly superior in

stature to the present race of men. Many attempts have
been made to bring discredit on the account of the ante-

diluvian giants. Among other things, an attempt has
been made to demonstrate, that the existence of giants

is mathematically impossible. We wonder that an ar-

gument so obviously absurd should have been counte-

nanced by respectable authority.* The argument is,

that animals, trees, or vegetables, if extended far be-

yond their natural size, would fall to pieces by their own
weight ; which is much about as good logic, as if one
were to argue, from the structure of a mouse, or a min-
now, that the existence of an elephant or a whale is im-
possible. The scripture account of the giants is very
short : " There were giants in the earth in those days :

and also after that, when the sons of God came in unto
the daughters of men, and tliey bare children to them ;

the same became mighty men, which were of old men
of renown." It is conjectured by Le Clerc, that the

Centaurs of fabulous history, were in fact the antedilu-

vian giants ; and he supports this conjecture by an inge-

nious etymology. The giants are called A^efiheani in

scripture, and the Centaurs are said to have been begot-

ten £K tt^ptMi, or to have been the offspring of Nephale.
Having taken this short review of the antediluvian

history, we shall now consider how far this account is

confinned by heathen testimony. We are convinced
that the scripture account does not stand in need of

such confirmation; and that essential injury has often

been done to the cause of truth, by bringing it down
from the sacred and immoveable basis on which it rests,

to mingle with the rubbish of mythology. Infidels have
always imagined, and believers have too generally con-

ceded, that the Mosaic account of the first ages of the

world, is the weakest of the outworks of Christianity.

We, on the contrary, are persuaded, that the firmest

ground which even a philosophical believer can take, is

the jMosaic record.! At the same time, we would not

reject the confirmation of truth from any quarter; and
though it be sufficiently attractive by its native beauty,

and by the respectability of its adherents, yet it cannot

be denied that it receives additional eclat, when confirm-

ed by the involuntary testimony of strangers or adver-

saries. With this view, we proceed to compai-e some
of the heathen accounts with that given by Moses ; and
we have no doubt, that, whatever is found in them con-

sistent with truth or probability, will be found equally

consistent with his narrative ; and that whatever con-
tradicts it, will be equally contradictory to reason and
common sense.

We begin with Sanchoniatho, the only author who.

in point of antiquity, has the least pretetisions to com-
pare with Moses ; although the superior antiquity of the
latter is admitted by Porphyry, even whilst he is en-
deavouring to overthrow his credit, by the authority of
\.his pretended Phoenician historian; we say /ireteiiUed,

because we think the existence of such an author as
Sanchoniatho extremely problematical. His work was
never seen nor heard of till the time of Adrian, whea-
Philo Biblius gave a translation of it ; the origuial never
has been seen ; and even, according to the translator,

the work was by no means the same as when it was
written by Sanchoniatho, having been much altered and
disfigured. All that remains, even of the translation,

is merely some fragments preserved by Eusebius, wliich

have been translated into English, with large annota-

tions, by bishop Cumberland. On such a document as

this little stress can be laid. The account contained in

it, however, respecting the period in question, rather

confirms than contradicts the testimony of Moses. It

derives all mankind from one pair, Protogonus and JEon,

the latter of whom is said to have found out the way of
gathering fruit from trees ; a striking resemblance to

the sin of Eve. Their offspring were Genus and Gcnea,
thought to be Cain and his sister : for they who admit
the authenticity of the record, suppose, that the author
deduces the genealogy of the line of Cain ; as the his-

tory of Moses is chiefly occupied with the line of Seth.

The offspring of these are said to have been of enor-
mous height and bulk. Their descendants, in the se-

venth generation, discovered iron, and the method of
working it ; the very fact which is recorded by Moses.
The author thus goes on to give a genealogical account
of this great family, till he comes to jMisor, the father
of Taautus or Thoth, the Egyptian Mercury. Misor is

thought to be the same as Misraim, the father of the
Egyptians : and it is remarkable, that Sanchoniatho
reckons eleven generations from Protogonus to Misor;
whilst Moses makes twelve from Adam to Misraim ;

the discrepancy arises from this remarkable circum-
stance, that in this Phoenician chronicle the deluge is

entirely omitted. The coincidences between the above
facts, and those recorded in the scripture history, are

sufficiently striking to warrant the supposition, that they

have been manufactured from the Mosaic account. We
are persuaded, however, that this is not the case. There
is in many things a marked and studied contrariety to

the scripture account, particularly in the omission of

the deluge, which forms such a prominent feature in

the history of every other nation ; and pagans and in-

fidels have always endeavoured to play off Sanchoniatho

in opposition to Moses. Berosus, a Babylonish priest,

who was born in the time of Alexander the Great, is

the next most ancient historian of these events. All

that remains of his works, are some fragments in Jose-

phus, Eusebius, and others. He expressly mentions

the flood ; and from Alorus, the first man, according to

his account, to Xisuthrus, in whose time the flood hap-

pened, he reckons ten generations, which is exactly

the number given by Moses.
If we turn from these to the Greek and Latin authoi-s,

we shall find still stronger proofs of the truth of the

Mosaic history. The paradisaical state is clearly re-

presented by the golden age of the Greeks ; and many
of their authors bear testimony to some of the most re-

• See Encvc. Brit, article Giant, and Hotton's Math. Diet, article Strength.

j See Lcslie'c Short Method %"!tk the J)ei:!s; also Gra«i's Lectures on the Pentatrjck.
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niarkable facts in the antediluvian liisloiy. Joscphus,

ylnt. Hist. lib. i. c. 4. names Hestixus, Hecateus, Hel-

lanicus, and others of the Greek historians, as all de-

claring, that the first race of men lived to near a thou-

sand years. The writings of these authors, which were

extant in the time of Josephus, are lost ; but Hesiod,

whom he mentions as testifying to the same effect, still

remains to justify the fidelity of the Jewish historian.

In his Works and Days, lib. i. v. 139, the poet gives

this account of the longevity of men in the golden

age:—

AAA' 'iKctrn ftsf 5r«(? fT£« a-oe^a /j-tiTi^i x,totyi

In early times, for full a hundred years,

The fosteiing mother, with an anxious eye,

Cherished at home the unwieldly backward boy.

And in which of the Greek poets and mythologists,

do we not find the story of the giants, their enormous
impiety, and their wars against the gods ? Ovid, in the

beginning of his Metamorphoses, has collected into one

point, all the doctrines of the Greek authors, respect-

ing the cosmogony, the primaeval happiness of man, his

rapid and excessive degeneracy, till the whole impious

race was swept away with a flood. One would almost

think, that he was writing out an abstract of the scrip-

ture history. He mentions the impious attempt of the

giants, as the consummation of human wickedness, and
as immediately preceding the catastrophe of the flood.

Compare this with Gen. iv. 4. 5.

Let us now endeai^our to account for these striking

coincidences. There are only three ways in which
this can be attempted, and only one of these can be

true. 1st, It may be said that the scripture account

has been derived from the heathen mythology. The
superior antiquity of the sacred writings renders this

ne.\t to impossible. It would be much the same as to

say, that the Greeks derived their mythology from the

Romans, because the creeds of the two nations resem-
ble each other. This argument is only fit for that most
ignorant and most impudent calumniator* of sacred

truth, who could suppose that the scripture was drawn
up from Grecian legends, because the words Orion and
Arcturus are found in our translation. He might as

well have supposed that they were composed from Eng-
lish romances, because he found them in English, which
appears to be almost the only language with which he
was acquainted. 2d, It may be said, and indeed has

often been said, by learned and good men, that the

heathen accounts are derived from the sacred records
;

but this is an opinion that we would not be forward to

maintain. In a few particular cases, it tnay be true ;

but, generally speaking, and considered as a key to

explain all the coincidences between sacred and profane

history, we have no doubt that it must be abandoned.
3d, The only other supposeable reason that can be as-

signed for these coincidences is, that the sacred and
profane records in which they occur, are independent
histories of the same events, totally unconnected with
each other. This we believe to be the only legitimate

solution of the case ; and it has this advantage over the
other two suppositions, that it is perfectly sufficient to

account for all tlie phenomena. Viewing the subject

in this lipjht, the discrepancies and coincidences are

such as might he expected. The accounts which ap-

proach nearest to the time of Moses, in point of anti-

quity, most nearly resemble his in the facts which they

detail ; but the stream of tradition necessarily because

corrupted ; and the accounts which it conveyed were
so disfigured by fable and allegory, that it was scarcely

possible to trace their connection witii the original

events.

With regard to the population of the antediluvian

world, nothing is known with certainty, except that,

according to the ordinary rale of increase in the human
species, it must have been immensely great. As the

duration of human life was at least ten times longer

than it is at present, the rate of increase must have
been in the same proportion ; calculating on this prin-

ciple, the world must have been much more populous,

during the period before the flood, than it is at the pre-

sent moment. See tables to ascertain the amount, in

Whiston, and Cockburn On the Deluge ; or the reader

may find more accurate principles of calculation in Mal-
thus's Princi/des of Population.

There has been considerable difference of opinion re-

specting the chronology of the antediluvian period.

The following table exhibits a summary of this subject,

according to the Hebrew, the Samaritan, the Septuagint

and Josephus.

Ages of the Antediluvian Patriarchs at their Sons Birth.
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armed with bows and arrows, repair during autumn to

the open plains, situated near a mountain, a forest, or

a river. When they approach the plains, some of the

most expert huntsmen are dispatched to the heights, to

reconnoitre ; and as soon as they perceive the antelopes,

they inform their companions, by signal, where the an-

telopes feed, and what course must be taken in order

to reach them. The hunters then form several divi-

sions, which are separated by an interval of about 70

fathoms. The right and left divisions concealed behind

the heights, advance till they surround the herd, when
the divisions extend, and form a complete ring round
their prey. When the antelopes attempt to escape, the

hunters chase them from one division to another, ter-

rifying them with their shouts, and the whistling from
their arrows, which have a perforated button of bone,

for this purpose, till they kill all within their reach.

When the plain is flanked with a river, or a mountain-

ous forest, the hunters are most successful. The ante-

lopes dreading the water, try to escape by sudden leaps

through the hunter's ranks. The forests are equally

obnoxious to them, as they are so confounded when
hunted among trees, that they run their heads against

the trunks, and fall breathless to the ground. See Pal-

las's Travels tUrough different Pmnnces of Rus.iia, and
the J^orthern Parts of Asia, torn. i. p. 402, and torn. iii.

p. 204. (ir)

ANTENNjE, the articulated flexible horns, on the

head of insects ; commonly two in number, and very

rarely four. These are such a peculiar and prominent

feature, that most of the older entomologists have found-

ed one of the leading characters of the difterent genera

of insects on their situation, structure, and appearance.

All insects, however, are not provided with antennae :

in the spider, scorpion, and some monoculi, they are

entirely wanting. It is to be observed, in general, that

perfect insects, with six legs, have two anteiuije ; but

that those having more, either want them, or have more
than two ; such as crabs and lobsters, if these animals

are still to be considered as properly belonging to the

insect tribe. Whence, the latest entomologists have

rather been disposed to reject the antennae as a constant

and invariable characteristic. The horns of snails, and

other animals of the genus Mollusca, do not strictly

come under the description of antennae, from being re-

tractile, and wanting articulations.

Most larvae want antennae ; and although present in

several, they are of a very different quality from what
they appear in the perfect insect ; from this, however,

there are some exceptions, in which they are the same
in both.

In the mature insect, the antennae are extremely di-

versified in size, shape, and organization. In the A'oto-

nccta, or boat-fly, they can with difficulty be discover-

ed ; and in the A'e/ta, or water scorpion, they are so

minute, that intelligent naturalists have been induced

lo deny their existence. Some consist of only two or

three articulations, such as those of the common fly ;

others of between two and three hundred, such as those

of the lobster. From this diversity in appearance, they

are denominated setaceous, serrated, clavate, filiform,

pectinated, and the like. In a few insects, they are

short, and terminated by a single hair, as the gadfly ;

others are beautifully pectinated, as in various phalence,

•jr resembling tufts of feathers, as in musquitoes and ti-

pulae. Such antennse form the most elegant microsco-

pical objects.

Not only is there a great difference among the anten-
nae of insects in general, but also in those of the same
genus, and even of the same species. The queen bee
and workers have fourteen articulations, while the males
have only thirteen. The structure of those of the male
is likewise sometimes found different; the male mus-
quito has feathered antennae, those of the female are fi-

liform and plain. We should also observe, that the an-
tennae of quite different kinds of insects are known to

resemble each other.

The substance of the antennae is not muscular ; there
is only one muscle at the root, directing the motion of
the whole. The interior is full of the same pulpous
matter, filling the head of insects, which disappears on
desiccation. Baster, an able investigator of the nature
of marine animals, conceived that there were perfora-

tions of the skin or integument, through which filaments

might issue from within ; but later authors, on repeat-

ing his experiments, which were made on the lobster,

are of opinion, that he has been deceived, either from
an optical illusion, or from the adhesion of some extra-

neous substance. The antennae are close at the ex-
tremity, at least the best microscopes can discover no
aperture. Mr Kirby has recently observed one pecu-
liarity, that, in a certain bee, the ten last joints, viewed
by a powerful magnifier, appear composed of innume-
rable hexagons, similar to those of which the eyes of

the same insects consist.

Different naturalists have attempted to classify anten-

nae. Ludwig collected 47 different kinds ; but Bonsdorf,

going greatly farther, has ascertained 160, which he
has subdivided into almost an equal number. Here we
shall chiefly direct our attention to a more interesting

subject, namely, the purposes for which such organs

have been bestowed.

Nothing has been the source of greater speculation,

than the use of antcnme ; nor is this surprising, consi-

dering the variety constantly exhibited in their struc-

ture, occupation, and appearance. Some insects seem
to keep them in continual employment ; in others tliey

are preserved in a quiescent state. Those of an ich-

neumon, shew an incessant, tremulous, vibratory mo-
tion, anxiously searching into every crevice, while those

of the carrion fly scarcely appear endowed with flexi-

bility. They have successively been considered as the

organs of hearing, feeling, smell, and taste ; or of an

unknown and indefinite sense. Although we cannot

conceive, that nature would have lavished such a vari-

ety of structure in vain, or bestowed so conspicuous an

organ on myriads of her creatures, to be void of use ;

we apprehend that entomologists, struck with such a

prominent feature, in the favourite objects of their study,

have been too prone to ascribe some certain and exclu-

sive function to the antennae, without considering, that

their sole purpose may be to participate in, and aid the

operation of others.

Bonnet seems to think the antennas the organ of smell.

Different insects, he observes, have an exquisite sense

of smelling ; the organ of which is yet undiscovered.

May it not reside in the antennae ? Insects are unques-

tionably affected by the emanation of odours ; the wasp

is attracted by honey, the bee by flowers, and the fly

by carrion. Nay, a plant which exhales the smell of

carrion, deceives the fly, which alights on it to deposit

its eggs. Yet we'should reflect, that the means of per-

ception are not indispensibly the same in animals pro-

vided with antennae, as in those of larger size, or those
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without them, provided with an organ exclusively adap-

ted to receive such impressions. Lehmann, from the

result of experiments on this subject, denies that the

antennae are the olfactory organ. He made an opening,

an inch wide, in the side of a glass vessel, and sur-

rounded the edge with wax, so that a proper covering

could easily be applied. An aperture was made in this

covering, through which either the whole head, or the

antennae only of an insect could be introduced. By
means ol a tube, the glass was filled with penetrating

odours, vapours, or heated air ; but neither the fumes
of sulphur, nor burnt feathers, produced the smallest

effect on butterflies, bees, or beetles, whose antennx

were exposed to them. He judges that the olfactory

organ must be sought in the spiracula ;
" for what else,"

says he, " is the sense of the particles inspired than

smelling ?"

Bonsdorf, in discussing whether the antennse may be
the seat of hearing, mentions an experiment, where a
species of beetle, whose peculiar property is folding in

the antennse, when alarmed, did so on a loud noise be-

ing suddenly made, and fell to the ground, according

to the nature of the species. But, notwithstanding that

the animal previously reposed in a tranquil state, wc do
not consider his experiment altogether conclusive. But-
terflies are seen to erect their antennae on any sudden
noise, and certain cole-optera to depress them, which,
in our opinion, may equally arise from the sudden shock
or vibration of the air. Spiders also, which want an-

tennae, are extremely sensible of sound. Lehmann re-

lates, that, on observing one descend from the roof by
its thread, in quest of a female, while he was reading,

he began to read aloud ; the animal, alarmed at the

noise, retreated upwards ; he was silent and it returned ;

on again reading aloud, it testified alarm, and ascended
its thread ; nor was its apprehension of danger dispel-

led, until it was familiarized with the sound, or con-
quered by the object of pursuit. The same author
deprived crickets, which are animals noted for acute-

ness of hearing, of the antennae, yet they were equally

sensible of sound as before.

Lehmann also denies, that the antennae are at all con-

nected with the sense of taste. But it is evident, that

they are adapted for feeling in an eminent degree. On
attending to the motions of the curculio, an animal which
advances with slow and cautious steps, the antennae are

always seen extended before it, as if feeling the way.
When the cerambya is at rest, no use is made of them;
when it begins to move, they are stretched out, and
employed in examining what is fit for each progressive

step. The aphides rarely move ; but no step is ever
made, until the ground is ascertained by the antennae.

Those of the ichneumon flies are in unremitting action,

exploring all the surrounding objects, and leaving no-
thing untouched. Marsham has observed the ichneumon
invtsli^ator, in searching out a proper place for depo-
siting its eggs, approach a hole in a wooden post, and
thrust in its long antenna up to the head ; then retire

ahd try other holes and crevices, until a suitable one
was found. If the oniscus is withdrawn from its dark
retreats, it refuses to advance a single step, until the

safety of its march has been ascertained by means of

its antennae. On touching the silpha germanica, it im-
mediately closes up, counterfeiting death ; and all the
limbs, along with the antennae, are closely contracted.

But when its apprehensions of danger diminish, the

antennae are cautiously unfolded ; if nothing threatens,

the whole members gradually expand, and the animal

makes its escape. But if still uncertain of security, the

antennae are replaced down the thorax. The utility of

such a sense, residing to an exquisite degree in the

antennae, may readily be appreciated, on attending to

the natural abode of numerous animals provided with

them. Many dwell in dark, irregular chasms, clefts,

or crevices, which requires an organ of extreme sensi-

bility to explore their way.

Although feeling may thus be the principal office of

the antennae, those of some insects are so small, and
placed in such a situation, that lor this ofhce only they

can apparently be of very little use. Lehmann thence

supposes, that they may be adapted for conveying im-
pressions of the state of the air. The opinions of those,

he observes, who maintain the possibility of other senses

existing, than what are already known to us, are not to

be despised. And he shews, that insects are, in various

cases, sensible of the peculiar state of the atmosphere.

The bee, for example, suddenly retreats to its dwelling

on the approach of rain ; ants, on a threatening storm,

withdraw their young from the surface of the earth ;

during a humid sky, musquiloes seek to harbour in our
houses ; and the nocturnal flight of beetles indicates

the serenity of the weather. It is necessary that some
organ should be susceptible of such impressions, when
we reflect, that a drop of rain will extinguish life, that

unusual moisture will unfit the wings for use, and unu-
sual heat endanger the fracture of the elytra; not for-

getting either, that only a slight degree of cold stiffens

the limbs of insects, and reduces them to a state resem-
bling death. But the whole surface of tlieir bodies
being covered with a strong and liard involucrum, ren-
ders it less sensible of the different transitions continu-

ally occurring in the atmosphere ; while the softer sub-

stance, of which the antennae are composed, is better

adapted to warn them of those conditions on which their

safety depends. Therefore they are surely the organ
best calculated to receive the impressions of the air, if

any one is susceptible of external effects. The feathers,

branches, hairs, and spines, so numerously proceeding
from the antennae, may all be devised to expose a great-

er surface, or some portion more acute in receiving im-
pressions, according to the nature of the animal, as in

phalence, cutices, tipulae, or teuthredines. Even the

antennae of dead insects are injured by the humidity of
the atmosphere. The melolontha, or cock-chafer, gra-
dually unfolds its lamellated antennae, to try the state of

the air, and never previously attempts to take flight. On
removing a butterfly sitting in the sun, with its antennae
erect to the shade, it immediately begins stretching them
out, as if to ascertain the change that has taken place.

It is necessary that those of males and of neuters should
be larger than those of females, because the former
roving about more in quest of females, and tlie latter

in executing their work, should sooner Ijecomc aware
of the approaching changes of the atmosphere.
These conjectures have been verified by experiment

Various insects were immediately affected on the expo-
sure of their antennae, by means of the apparatus above
described, to heated air and humidity. Beetles fled

from heated air, and butterflies from humidity. The
first of these roams at large through the fields, the lat-

ter chiefly inhabits a subterraneous abode.

Notwithstanding the attennas may be adapted for this

purpose in some insects, they are not so in all. To
those living constantly under coyer, it would be of littla
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use ; therefore, the principal sense which resides in

the antcniiiE is feeling. Those, however, of flies, and

other ciipterj, do not seem well calculated for the sense

of touch. Perhaps, from the structure of the head, which
is easily injured, they are rather an organ for its defence.

Lclimanu, whose reasoning we have just related,

concludes on the whole, thai, as the antcnnse are not

the organs of either smell, hearing, or taste, their prin-

cipal, though not sole office, is feeling. But they are

also endowed with an unknown sense, which he deno-

minates aeroscejisin ; and conjectures, that, in certain

species, they may contribute to the defence of the head.

In ascertaining the pliysiological properties of the

various parts of animals, we shall probably find the most
conspicuous illustrations among those dwelling in so-

ciety, which may be said to labour for one common aid,

and seem mutually dependent on each other. Bees,

wasps, and ants, all display a wonderful degree of in-

stinct, we may almost say anticipation, from whatever
source it may arise, whether some pleasurable sensation

to themselves, or following an irresistible course decreed
by nature. Nor can we see how such instincts could

be dispensed with, considering that ten or twenty thou-

sand of these creatures may sometimes exist together,

forming a single great family.

Some peculiar virtue, or quality, seems to reside in

the antennae of the queen bee, different from what we
have already alluded to in other insects. The ingenious

Francis Huber, well known for his acute observations

on this industrious animal, has made several most inte-

resting experiments on the subject. Amputating one

of the antennas of a queen, he found was not attended

with any perceptible effect. We are aware indeed, that

insects can live very well without them, and that death

does not ensue on cutting both away. Privation of both

antennae, however, produced very singular consequences.

Mr Huber cut them from a queen, whose fecundation

had been retarded, so that she laid none but the eggs

of males. From that moment a marked alteration in her

conduct was seen ; she traversed the combs with ex-

traordinary rapidity ; scarcely had the workers time to

recede before her ; and, instead of the care which a

perfect queen displays in depositing her eggs in those

places alone suitable for their exclusion, she dropped

them at random, without selecting proper cells. She

retired to the most solitary parts of the hive, seeming

to avoid the bees, and long remained motionless. Seve-

ral workers, however, followed her there, and treated

her with the most evident respect. She seldom required

honey from them ; but when that was the case, she di-

rected her trunk with a kind of uncertain feeling, some-

limes on the head, and sometimes on the limbs of the

workers, and if she did reach their mouths, it was by

chance. Queens leave their hive but once in their whole

lives, which is for the purpose of obtaining impregna-

tion ; they remain voluntary prisoners ever afterwards,

unless in leading out a swarm. This queen, however,

seemed eager to escape ; she rushed towards the open-

ing of the hive, but finding it too small for her exit, she

returned after fruitless exertion. Notwithstanding the

symptoms of delirium, by which she was agitated, the

workers never ceased to pay her the same attention, as

they invariably do to their queens, though she received

it with indifference.

Apprehensive that the queen's instinct might be im-

paired, from her organization suffering by retarded fe-

cundation, M. Huber deprived another female of the

antcnnse, and introduced her into the hive. She was
quite in the natural state, and had already proved of

great fertility; but now she exhibited exactly the same
symptoms of agitation and delirium that the other had
done. Perfect queens, possessing all their organs, tes-

tify the most violent animosity against each other; they
fight repeatedly ; the workers seem to incite them to

combat, until one at length tails, while the other sur-

vives, to preserve and perpetuate the colony. Muti-
lated of the antennje, however, they testify no recipro-

cal aversion ; in traversing the hive, they meet without-
shewing the smallest indications of resentment. If a

perfect stranger queen is introduced, either when one
already exists in a hive, or witliin a few hours after she

is lost, that stranger is immediately surrounded, and so

closely hemmed in by the bees, that she sometimes
dies. But here the mutilated stranger queen was quite

well received; her arrival created no discontents in the

hive, and the workers paid the same homage to her as

to their own. " Was it," asks M. Huber, " because,

after losing the antennae, these queens no longer retain-

ed any characteristic, which distinguished the one from
the other ? I am the more inclined to adopt this con-

jecture, from the bad reception experienced by a third

perfect queen, introduced into the same hive. The
bees seized her, bit her, and confined her so close, that

she could hardly breathe or move. Therefore, if they

treat two females deprived of the antennae equally well

in the same hive, it is probably because they observe

the same sensation from those two females, and want
the means of distinguishing them from each other."

Bees never abandon their queen; her presence seems
almost indispensible to their existence; and, as we
have before observed, the queen never forsakes her

hive. If she does so to found a new colony, the bees

accompany her in her flight. Here, as both the muti-

lated queens constantly endeavoured to escape, the first

and third were removed, and the entrance of the hive

enlarged ; the fertile mutilated one therefore left it, but

none of the workers followed her; she was allowed to

depart alone. The wise provisions of nature are amply
illustrated by these facts. It is fortunate that a queen,

deprived of the antennae, is thus impelled to leave the

hive. While she remains, the bees incessantly attend

her, and never think of procuring another. The secret

which the workers possess, of converting a common
worm into one, which will become a queen, must be

exercised within the first three days of its existence ;

therefore, if the queen remained, this limited term

would elapse. Neither can her presence contribute to

preserve the hive ; for mutilation of the antennae de-

prives her of the power of discriminating the different

kind of cells, adapted to receive the various species of

eggs which she lays. M. Huber considers the antennae

as the organs of touch or smell, though he declines af-

finning which of these senses reside in them; and

thinks it possible, that they may be so organized, as to

fulfil both functions at once.

These experiments are in some measure corrobo-

rated by the observations of M. Latreille, who supposes

the antennae the olfactory organ. If the finger is seve-

ral times drawn across the path-way of ants to their

ant-hill, the direction of the current of emanations,

serving as their guide, is interrupted ; an obstacle is

interposed, which compels them immediately to retrace

their way, or search out some other, and they are occu-

pied a considerable time in recovering the proper path.



m ANT AIST i8;>

Concluding from this that the sense of smell was sft

clearly indicated by these animals, M. Lati'cillc de-

prived several workers of the common brown ant, ol

the antennae, while in the vicinity of their nest. They
fell into a kind of ebriety or delirium ; they wandered

"here and there, altog;ethcr incapable of recovering their

way. In the mean time several other ants approached

them, and stretching their trunks over the wounds,

frequently anointed them with a drop of liquid, flowing

from the extremity.

M. P. Huber, the son of the intelligent naturalist we
have above-named, affirms that he looks on the antennae

of ants as the means of imparting their mutual wants

and necessities; and he seems to admit the aeroscepsin

of Lehmann, as also residing there. When two ants

meet in their courses, they examine each otlier with the

antennae: Those which go abroad return full of a liquid

aliment, which they disgorge into the mouths of those

remaining at home. But the hunger of the domestic

ant is intimated to the erratic one, l)y repeated alternate

blows with the antennse ; and intelligence that the latter

has food to bestow, is, on its return, reciprocally inti-

mated by similar motions.

We have here preferred reporting the experiments
of others, because our own, though partly coincident

with some of them, we must acknowledge have not been
fully satisfactory in proving the use of the antennas.

Sec Lehmann de Fabrica Ayttennaif^itn, 1799. Lehmann
cle Usu jlntcnnarum, 1800. Latreille siir les Fourmis,

1802. P. riuber Relations dcs Fourmis avec Ics Puce-
rons-i et les Galle Inscctes ; Francis Huber .A'p-tj) Obser-

vations on the A'atural History of Bees, 1808, Marsham
on the Ichtieuinon Investigator ; Transactions oj' the Lin-
naan Society, vol. iii. ; Kirby Monographia a/mm Angtix,

1802. Oeuvres de Bonnet, torn. vii. in Svc; Baster
O/iuscjtla Subsecivn, part ii. (c)

ANTENOR, a Trojan prince, supposed to have been
the son of Laomedon, and younger brother of Priam.
It would be useless labour to attempt to reconcile the
contradictory accounts which have been given of the

history of this prince. Those who wish to prosecute
such researches, may consult Homer's Iliad, lib. 3, 7,

8, U. Virgil's Fneid, lib. V. v. 242. Livy, lib. i. cap.
1. Dionys. Halicarnass. i. Strabo, xiii. (_/)

ANTEQUERA, a town in Spain, situated between
the kingdoms of Grenada, Seville, and Cordova, but
properly belonging to none of them, nor to any province
in Spain. It was built by the Moors, on the ruins of
the ancient Singilia, and is divided into two parts, the
high and the low town; the former of which, inhabited

by the nobility, is situated on a hill, and defended by a
castle ; while the low town, occupied by farmers and
artisans, is built on a fertile plain, watered with a num-
ber of streams. On this mountain there is a fountain of
water which is said to cure the gravel; and, in the vi-

cinity of the fountain, there is a lake of salt water, about
a mile in circumference. The salt crystallizes, in great
quantities, during summer, by the heat of the sun. In
the neighbouring mountains, there are quarries of ex-
cellent stone for building. The mountainous territory

to the south is covered with vineyards, and produce
that kind of wine which is here called Mountain. The
territory beloni^ing to Antequera extends three and a
lialf miles to Guebas Atlas, about one and a lialf miles
to the cast, and more than two miles to the north, south,
and west. Population 19,600. West Long, 4° 38'. North
Lat. 36° 56' 30". (»

AKTHELION, from «»t(, o/,/iosiir,a.nd ^Aio^, the sun,
is properly a large luminous spot opposite to the sun.
This subject shall be discussed at length in our articles,

Hai.o and Parhelion. In the mean lime the reader
may consult Weidler De jinthcli-j, in the Pliil. Trans.
1739, vol. xli. p. 209. Hevelius de Mtrcurio in sole visa.
Phil. Trans. 1761, p. 94, vol. 91, 1787. Ulloa's Voyage,
vol. i. F.di7iburgh Essays, \o\.\. p. 197. Rozier's 06-
scrvations, tom. xii. p. 223. Manchester Memoirs, vol.
iii. p. 463, but particularly Dr Thomas Young's A''atu-

ral Philoso/ihy, vol. i. p. 463, where the reader will find
an ingenious theory of these atmospherical i)hcnomcna.
(™)
Anthem, from avn and ifA.voi, a hymn, is a vocal

composition set to words, chosen from the scriptures,
and sung by choristers at the cathedral service. An-
thems were introduced into the service of the Protestant
church, in England, in the beginning of queen Eliza-
beth's reign, (y)

ANTHEMIS, a genus of plants of the class Synge-
nesia, and order Polygamia superflua. See Botany, (ry)

ANTHEMIUS, one of the emperors of the west.
See Alod. Univer. Hist. vol. xiv. p. 429, and Gibbon's
Hist. chap, xxxvi. vol. vi. p. 162, 183. {nv)

ANTHERA, in the Linnaean system, is the apex or
extremity of the stamina of plants, and contains the fa-
rina, designed for the impregnation of the germen. See
Botany, [jiv')

ANTHERICUM, a genus of plants of the class Hex-
andria, and order Monogvnia. See Botany, ivj)

ANTHERYLIUM, a 'genus of plants of the class
Icosandria, and order Monogynia. See Botany. (iu)

ANTHESTERIA, the name of festivals celebrated
by the Greeks in honour of Bacchus during the month
Anthesterion, or February. The first day Wi^s called
Tlifaiyix from TTihvi oiynv, because they tapped their
barrels of liquor. The second day was called Xon from
Xooc the name of the vessel from which every individual
drank, in commemoration of the arrival of Orestes.
The best drinker was rewarded with a cask of wine and
a crown of gold. The third day was called XvTfoi,{vom
the name of the kettle in which tiiey boiled all sorts of
herbs and seeds, and which no person had permission
to taste, because they were consecrated to Mercury.
The slaves were allowed their liberty during these fes-

tivals ; but as soon as they were concluded, a herald
proclaimed Gu^cc^if Ku^i, ovk st" Av0ia-Tr,pia, " Depart, ye
Carian slaves, along with the festivals." jElian Var.
Hist. lib. ii. cap. 41. (y)

ANTHOCEROS, a genus of plants of the class

Cryptogamia, and order Algae. See Botany, (to)

ANTHOLOGY, from avfioj, a flower, and Af-/«, to

collect, is generally employed to denote a collection of
beautiful poems, or of beautiful passages from different

authors, {j)
ANTHOLYZ A, a genus of plants of the class Trian-

dria, and order Monogynia. See Botany. (71')

ANTHONY, St, the father of that numerous proge-
ny of monks and fanatics who sought the way to heaven
amid the thorns of mortification and self-torture. Those
who wish to know more of St Anthony than is worthy
of being known, may consult Cave's Hist. Lit. vol. i. p.
220, and Gibbon's ffist. cap. 37. vol. vi. p. 203. See
also Anchorets. (&)

ANTHONY, St, order of, was instituted in 1382, by
Albert, duke of Bavaria, when he was about to turn his

arms against the Turks and Moors, Tliis was also the
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name of an order of anchorets, instituled in 370, by John,

emperor of Ethiopia, (iw)

ANTHONY'S, Sr, Five. See Erysipelas in Medi-
cine, (w)

ANTHONY'S, St, Island, the most northern of the

Cape Vcrd islands, belonging to the marquis Das Min-
has, a Portuguese, covered with lofty mountains, and

producing a variety of excellent fruits, indigo, and cot-

ton. It is chiefly inhabited by the negroes, who amount,
according to Frizier, to nearly 2500. Topazes are found

in abundance in one of the mountains; and Frizier as-

sures us, that there are mines of gold and silver in the

island, (o)

ANTHONY'S, St, Falls, in the river Mississippi,

were first observed by father Louis Hennipin, in 1680.

The whole river, about 750 feet broad, falls perpendi-

cularly over a height of 30 feet, and forms a most beau-

tiful cataract. See Morse's Amcricati Gazetteer, p. 17.

U)
ANTHOSPERMUM, a genus of plants of the class

Polvgamia, and order Dioecia. See Botany, (th)

ANTHOXANTHUM, a genus of plants, of the class

Diandria, and order Digynia. See Botany, (w)

ANTHRAX, a genus of Dipterous insects, establish-

ed by Scopoli, and adopted by FabricLus. See Ento-
mology. (/)
ANTHRENUS, a genus of Coleopterous insects;

some of which are peculiarly destructive to books and

specimens. See Entomology. (/)
ANTHRIBUS, a small genus of Coleopterous insects

in the arrangement of Geoffrey and Dumeril. They are

found chiefly on the barks of trees. (/)
ANTHROPOLITES, a term applied to petrifactions

of the human body. See Petrifaction.
ANTHROPOMORPHITES, from Mipu'Tra, a man,

and iMtftiii, the form, was the name of a heretical sect,

who maintained, that God existed in the human shape.

ANTHROPOPHAGI, cannibals, or such as feed on

human flesh. It is with diffiiculty we can bring our-

selves to believe, that such monsters ever existed; and

yet there is scarcely any fact more fully established by

the concurring testimony both of ancient and modern
authors. There is an evident propensity in human na-

ture to deal in what is marvellous, monstrous, and un-

common ; and to this principle we owe many of those

improbable stories, which never had any foundation but

in the imagination of the narrator: We are therefore

justified in entertaining a considerable degree of scep-

ticism, with regard to all such accounts as contradict

our experience, and shock our reason and our feelings.

At the same time, it must be confessed, that there is

nothing so barbarous and revolting to our feelings, but

may be exemplified in the history of human nature

;

and the authenticated instances of depraved taste, and

monstrously perverted judgment, may serve to render

us less incredulous, even with regard to the most impro-

bable details. All history, sacred and profane, clearly

attests, that the feelings of nature have been so pervert-

ed, that parents have yielded up their children to the

sacrificer's knife, or committed them to the flames, in

hopes of propitiating an angry demon. Need we then

be surprised that die barbarous practice of eating human
flesh should have been so generally adopted ?

Diogenes, and others of the stoics, maintained, that

there was nothing unnatural in the practice, and that we
might as well eat the flesh of men as that of other ani-

mals. To such a position as this we enter our strongest
dissent. The practice is no less shocking to reason,
than it is to every feeling of nature ; and, if adopted,
would sink mankind to a degree of brutality below the
most ferocious beasts of the foresl.

Neque bic lupis mos, nee fuit leonlbus

Unquam, nisi in dispar, feris. HOR.

Fishes, and a few of the more ignoble of the land

animals, may occasionally prey on their own kind; but
a general horror is felt at the practice through the whole
of nature, and nothing but the extremity of hunger will

force an animal to eat the flesh of one of its own species.

An experiment is said to have been made by Leonardus
Floroventius, in order to ascertain whether there was
any real repugnancy in nature to this horrid practice.

For this purpose he fed a hog with hog's flesh, and a

dog with dog's flesh ; in consequence of which, the

bristles fell off from the hog, and the dog became full of

ulcers.

We find, however, that neither moral feelings, nor

physical repugnance, have been able to restrain man-
kind from this worse than brutal repast ; and revolting

as the subject is, it would nevertheless be interesting

to trace the history, and to ascertain the origin, of this

unnatural practice. With this view, we shall enumerate

some of the nations, ancient and modern, which are

mentioned as most jnfamous for cannibalism ; and then

we shall endeavour to determine what could give rise to

such an abominable custom.

Fabulous history is full of accounts of Anthropophagi.

According to some authors, to eat human flesh was a

primitive and universal custom. Thus Euhemerus in-

lorms us, as the passage has been transmitted by En-

nius, (quoted by Lactantius Divin. Instiltit. vol. c. xiii.

p. 59.) that Saturn and Ops, and the rest of mankind in

their time, were accustomed to feed on human flesh.

Salurnum et Ojiem cxtcrosque turn homines humanatn

carnem solitos esitare. The first step towards civiliza-

tion, was the abolition of this barbarous custom; and

Orpheus is thought to have had the merit of this refor-

mation. What Horace says concerning him, cannot

well be understood, except as relating to this prac-

tice:

—

Czdibus, et victu fxdu, deterruit Orpheus.

By tlie poets, the Laestrygons, the Lamiae, the Sirens,

and the Cyclops, are all celebrated as infamous Anthro-

pophagi. Circe and Scylla come under the same cha-

racter as individuals. A horrid account is given by Ho-
mer of the fate of Ulysses's companions in the Cyclops'

den:

—

Torn limb from limb, he spreads the horrid feast.

And fierce, devoiu'S it like a mountain beast.

He sucks tlie marrow, and the blood he drains.

Nor entrails, flesh, nor solid bone remains.

Though these accounts be overcharged, and mixed

with fable, there can be little doubt that they are found-

ed on the manners of the times ; for we find the same

accounts given by grave historians, and authenticated

by all the evidence which the nature of the case will ad-

mit. Strabo, I. 7. p. 463, declares, that the Scythians

were Anthropophagi. Pliny says the same in more

places than one. (Vid. 1. 6. p. 315. and 1. 7. p. 370.)

The Sacae, the Indi, and the Indo-Scythae, are repre-

sented by Mela, as addicted to the same barbarous cus-
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tolli. Scytha sunt. Andro/ihagi et Sacs. Indorum guidam,

/iroximos, fiarentcst/uc, firius(piam annis et xgritudine in

/iiaciem eanC, velut hostUis cxdant, cxsorumque visceribas

e/iulare fas, et maxime fiium est. Several nations are

enumerated by Aristotle, as devoted to the same prac-

tice, such as the Achaans, the Heniochi, and other na-

tions on the borders of Ponlus. Herodotus gives the

same account of the Scythians and Indians.

These testimonies of ancient authors, derive credi-

bility from what has been observed in modern times

;

and from tlie practices which have been brought to

light by voyagers and travellers. In the ancient world,

we hear only of some particular nations of cannibals,

who fed on human flesh. " But in every part of the

new world, there were people to whom this custom was

familiar. It prevailed in the southern continent, in se-

veral of the islands, and in various districts of North

America. Even in those parts, where circumstances

with which we are unacquainted had in a great mea-
sure abolished this practice, it seems formerly to have

been so well known, that it is incorporated into the

idiom of their language. Among the Iroquois, the

phrase by which they express their resolution against

an enemy is, "Let us go and eat that nation."* The
Americans, however, generally speaking, ne\'«r devour-

ed any but their enemies; and when the Spaniards, in

the expedition of Narvaez into Florida, in the year 1528,

were reduced to such distress, that, to save their own
lives, they were obliged to eat such of their companions

as happened to die, it appeared so shocking to the natives,

who had been accustomed to devour none but prisoners,

that they were filled with horror and indignation against

the Spaniards. We are happy to state, that this barbar-

ous custom is now very generally abolished in America,
though this reformation can scarcely be said to redound

to the honour of human nature, as it has arisen from ne-

cessity rather than refinement. The tribes are so much
depopulated, that, when any prisoners are taken, it is

deemed better policy to adopt, than to eat them. Tlie

practice however still prevails among some of the tribes

in Terra Firma; and Stedman affirms, that the Caribs

devour the flesh of their prisoners with the avidity of

wolves. We transcribe a passage from this author, as

it brings into one view several things connected with

our present subject. "I should not forget to mention,

that the Gango negroes are supposed to be Anthropo-
phagi, or cannibals, like the Caribbee Indians, instigated

by habitual and implacable revenge. Among the rebels

of this tribe, after the taking of Boucore, some pots

ivere found on the fire, with human flesh, which one of

the officers had the curiosity to taste, and declared, that

it was not inferior to some kinds of beef, or pork. I have
since been assured, by a Mr Vaugills, an American,
that, having travelled a great number of miles, inland

in Africa, he at last came to a place, where human legs,

arms, and thighs, hung upon wooden shambles, and
were exposed to sale like butcher meat. And captain

John Keen, formerly of the Dolphin, but late of the

Niambana schooner, in the Sierra Leona company's
service, positively assured me, that a few years since,

when he was on the coast of Africa, in the brig Fame,
from Bristol, Mr Samuel Biggs, owner, trading for

•wool, iron, and gold-dust, a captain Dunningen, with
his whole crew, belonging to the Nassau schooner, were

cut in pieces, salted, and catciiby the negroes of Great
Drewin."—Stcdman's TVarra^/ue, Sec. vol. ii. p. 267.

But all this is nothing to what is related on good au-

thority, respecting the Giagas, a race of cannibals, who
are said to have overrun a great part of Africa. These
monsters, it is said, are descended from the Agows, and
Galla, who dwell in the southern extremity of Abyssinia,

near the sources of the Nile. Impelled by necessity, or

a love of plunder, they left their original settlements,

and extended their ravages through the heart of Africa,

till they were stopped by the Western Ocean. They
siezed on the kingdom of Bcnguela, lying to the south

of Angola; and in this situation they were found by the

Romish missionaries, and by our countryman, Andrew
Battel, whose adventures may be found in Purchas's
Pilgrim. Both he, and the Capuchin Cavazzi, who re-

sided long amongst them, and converted several of them
to Christianity, give such an account of their manners,
as is enough to chill the blood with horror. We shall

spare our readers the horrid detail, only observing, that

human flesh is one of their principal delicacies, and
that they devour it, not from a spirit of revenge, or

from want of other food, but as the most agreeable dain-

ty. Some of their commanders, when they went on an
expedition, carried numbers of young women along

with them, some of whom were slain almost every day,

to gratify this unnatural appetite. Sec Mod. Univers.

Hist. vol. xvi. p. 321. and Anziko.
The natives of New Zealand are cannibals, but, it is

said, they devour only their prisoners. Hawkesworth's
Voy. vol. iii. jd. edit. p. 172. The same may be said of

the New Hollanders. Grant's Voy. p. 113.

Marsden informs us, that the Battas, in the island of

Sumatra, eat human flesh as a kind of ceremony, to show
their detestation of some particular offences. Garcilasso

de la Vega informs us, that, in some of the provinces

of Peru, the natives devour their own children, whom
they had begotten on the captives taken in war; and

that they served their mothers after the same mannci",

when they were past child-bearing. Hint, de Yricai dc

Peru, 1. i. c. 12. All the Spanish historians, who write

concerning the conquest of Mexico, agree in stating,

that the Mexicans, and all the neighbouring nations of

Indians, devoured the flesh of their enemies; and B.

Diaz, who was an eye witness of what he relates, and
who is considered by Dr Robertson as most worthy of

credit of all the Spanish writers on American affairs, in-

forms us, that the Indians, who assisted Cortes in the

reduction of Mexico, carried off with them, on their

return to their own country, large quantities of the flesh

of the Mexicans, salted or dried, as a most acceptable

present to their friends and relations. Robertson's
America, vol. ii. note 94.

This enumeration of cannibal nations might be greatly

extended; but we turn from the disgusting subject, to

offer some observations on the origin of this inhuman
custom. Three distinct causes may be assigned as

giving rise to this practice ; necessity, revenge, or su-

perstition. The first of these causes has operated in a
thousand instances; and, men have often been forced,

from the extremity of hunger, to feed on the flesh of

their own species. But, generally speaking, no sooner

is the necessity removed, than the practice is abandon-
ed. Amongst barbarous nations, however, which are

Vol. II. Part I.

' Robertson.
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almost always cilher visited, or threatened with famine,

the practice may have met wiili a more welcome re-

ception ; and the I'eelinijs of rage being superadded to

ihose of hunger, may have impelled them to seek a
bloody repast from the flesh of their enemies. This,

however, is little more than conjecture; and there are,

perhaps, more plausible arguments in support of the

opinion, that this monstrous custom has been dictated by
vhc fell spi^rits of revenge. It has most frequently been
observed to be practised under the influence of this

passion. It is generally the flesh of an enemy that is

eaten, and the feasts of human flesh are, for the most
part, the concluding scene of a barbarous triumph over
a fallen foe. These considerations induced Dr Robert-
son to say, that " the rancour of revenge first prompted
men to tliis barbarous action." There are several rea-

sons which prevent us from yielding an unqualified as-

sent to this opinion, and which incline us to think that

superstition has at least had its share in driving the pas-

sions of men to such barbarous excesses. The passage
quoted above, respecting the Indians, in which it is said

that some of them reckon it a mark of piety to eat the

flesh of their nearest relations,* sufficiently demonstrates

that the practice of Anthropolilmgi has sometimes
originated in superstition. The accounts also respect-

ing the Giagas of Africa seem to prove, that it is amongst
them an established custom, altogether independent of

the spirit of revenge. Porphyry informs us, that in Chios
and Tenedos, the votaries of Dionysius, or Bacchus,
sacrificed to him, a».'>=«3-o» ^iar^wvTfj, tearing a man iiuib

from limb, and eating him, no doubt ; for the uf-opayia.,

or eating of raw flesn, was one of the peculiar rites in

the Dionysiac mysteries. Is it not probable then, that,

in many instances, the custom of which we are speaking

had its origin in superstition, a principle which has al-

ways been found more capable of driving men to hor-

rible extremes, than the most violent of the natural

passions I The same principle which led men to believe

that the gods could be propitiated by the blood of cap-

tive victims, would naturally lead them to imagine, that

the sacrifice would be more acceptable, when accompani-

ed with the deepest circumstances of horror.

We now take leave of a subject humbling to the

pride of human nature ; and our readers, from the docu-

ment which we have laid before them, may determine,

or, with us, be content with conjecture, what is the most
probable origin of such a horrid custom. (,§•)

ANTHYLLIS, a genus of plants of the class Diadel-

phia and order Dccandria. See Botany, (to)

ANTIBES, anciently Antipolis, a seaport town of

Provence, in the department of the Var. It is situated

advantageously for commerce, in a country abounding

with excellent fruits, but rather destitute of the neces-

saries of life, excepting wine and fish. Salted fish is

the principal object of its commerce. The climate is

excellent, and the air salubrious, particularly since the

surrounding marshes have been drained, in consequence

of the erection of fortifications. Number of houses,

500. Population nearly 3000 E. Long. 7° 7' 35." N.

Lat. 43° St' 43." (^r)

ANTIBURGHERS, a designation commonly given

to one class of seceders in Britain and Ireland, as dis-

tinguishing them from those called Burghers. This

name originated from their ofifiosition to a religious

clause in some Burgess-o?i\.\\% in Scotland ; the swearing

of v^hicb they judged inconsistent with the profession of

any who were not in communion with the established
church. The name of Burghers was in like manner
given to the opposite party. But neither of these de-
signations is properly recognised by the class to which it

has been applied. See Seceders. (j)

ANTICUORUS, a genus of plants of the class Oc-
tandria, and order Monogynia. See Botany, (to)

ANTICHRIST is a word derived from the Greek
A^T^;^;J(^o?, and signifies "one who assumes the place of
Christ, or acts in opposition to him." In this general
sense, every person who is hostile to his authority or his

religion may be called Antichrist. But the term is usually

employed by ecclesiastical writers, to denominate a
great power that was to arise at some period of the
Christian church, and in an extraordinary degree to

corrupt the doctrine, blaspheme the name, and persecute
the followers of Christ.

That a power ol this kind is predicted in various pas-

sages of scripture, is thought to be abundantly evident.

But it is certainly far from being equally clear to what
particular power the prophecies may be justly applied.

And, accordingly, on this point a great diversity of

opinion has always prevailed. Many different systems
have been proposed. Some of them are very extrava-

gant. Others are extremely plausible, and well support-

ed. There is not one, however, to which strong objec-

tions may not be urged :—objections, indeed, that are

quite insuperable, unless we are disposed to admit con-

jecture instead of facts, and to dispense with the ordinary

rules of criticism and interpretation. Of the truth of

this assertion, we do not think it necessary to offer any

proof. It will be readily acknowledged, by every one

who has attended to the progress, and is acquainted with

the present state of the controversy. After all that has

been said and written, almost nobody of any reflection

is satisfied, excepting those who have committed them-
selves, by taking a decided part previously to examina-

tion, and publishing their opinion to the world ; and, even

in their case, it is too obvious, that affected conviction is

mingled with many doubts Among all unprejudiced

and dispassionate people, it is still asked, " Who is Anti-

christ V
Now, since men of the greatest learning and ability,

have been unsuccessful in their attempts to determine

this question in a satisfactory manner, it might not be

altogether unreasonable to conclude, that Antichrist has

not yet appeared ; for, if he has, he could not fail possess-

ing those marked and striking characters ascribed to

him in prophecy, to be immediately and universally re-

cognised. And, truly, this conclusion we should most

probably adopt, or else despair of ever seeing the myste-

ry unfolded, if we agreed with the generality of divines

in that insulated view of Antichrist which they have

primarily embraced, and in conformity to which all their

investigations and reasonings have been conducted. But

we are inclined to think, with some others, that in this.

respect they have committed a fundamental error ; that

tliey have mistaken a generic for a specific term, and

expected a single adversaiy, under a name which was
originally and really intended to express, in one com-
prehensive word, all the open adversaries of the Chris-

tian faith, that should ever appear in the world. Aware
that nothing can be more foolish, though nothing has

been more indulged in, than dogmatism on this obscure

point, we offer our opinion with the greatest diffidence ;

and, without stopping to shew how much it is countenanc-

Herodotus mentions the same thing rcspeeting the Essedonian Scythians.
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ed by the language of scripture, and how much it is

supported by the circumstance already mentioned, we
would only recommend it to the serious consideration of

all who may hereafter study or discuss this apparently

difficult and hitherto unresolved question concerning

Antichrist.

We shall now lay before the reader a concise enume-

ration of the different theories of Antichrist that have

been offered, and refer him to the authors from whom he

may derive more accurate and extended information.

1. It has been thought by some, that, from the names

given, and the qualities ascribed to Antichrist by pro-

phecy, he can be no other than the devil himself; and

that as Christ was incarnate, and proved his deity by

miracles, so this arch-fiend will appear in human form,

and endeavour to persuade men that he is God, by signs

and lying wonders. This opinion, which was held by

Hilary the Deacon, St Hippolitus, and others, is not

quite so ridiculous as may at first sight be imagined
;

for it is generally allowed by the soberest writers on this

subject, that the devil personally, though not visibly,

acts a real and important part in the antichristian war-

fare against the gospel.

2. Madame Bourignon maintains, that Antichrist is

only the son of the devil, begotton by him on the body of

a witch, and produced from the semen of a man caught
in the commission of a certain crime. This account,

borrowed, it would seem, from some of the ancients,

(see Lactant. lib. xvi. cap. xviii. ; Hieronym, in Isai. xvii.

&c.) we should not have mentioned, had it not been to

give a specimen of the absurdities that have been de-

liberately published on the question respecting Anti-

christ, and to shew what sort of a theologian she was,

whose doctrines were, at no distant period, prevalent in

this country ;—so very prevalent, that a professor in one
of our universities was censured by the General Assem-
bly for maintaining them, and that the church made a

law, which is still in force, requiring them to be solemn-
ly abjured by every clergyman, when he is ordained or

^ inducted to a living.

3. Some have held, that Antichrist is to be a Jew, and
that he is to be of the tribe of Dan. This notion was
entertained by Aretas, Bede, and other ancient com-
mentators on the book of Revelations. For a full ex-
position of it, see a work, entitled ^intichristo, by one
Malvenda, a Jesuit.

4. Others, and among these Hannius, have acquiesc-
ed in the idea, that Antichrist is to be born of the tribe

of Dan ; but, determined that the pope shall not escape
on this account, they have alleged that there is to be
both an eastern and western Antichrist.

5. Le Clerc seems to be of opinion, that Simon, the

son of Gioras, (spoken of by Josephus,) and the rebel

Jews who followed him, were to be considered as the
true Antichrist, predicted by Paul in 2 Thess. ii. See
Le Clerc, in loc.

6. Dr Hammond maintains, that Simon Magus, and
his followers the gnostics, were the Antichrist. Simon
Magus and the gnostics are perpetually in Dr Ham-
mond's view, and Paul's prediction of the "Man of Sin,"
8cc. afforded him an opportunity of dragging them into

notice, too inviting to be resisted. See his Parr, and
Annot.

7. It is the opinion of Dr Whitby, that Antichrist is

to be sought for and found in the Jewish nation, with
their high-priest and Sanhedrim. See h\s Far. and Com,
on 2 Thess. ii. and 1 John ii. &c.

8. Most of the reformed divines have insisted that

the pope is Antichrist. This, indeed, appears to l)e the

least exceptionable of all tlie opinions which have yet

been maintained, and certainly it is the opinion which
has been most generally admitted. To enumerate the

various works hi which it is supported, would be a very
laborious and almost endlebs task. We refer our reader.'^

chiefly to the writings of bishop Newton, sir J. Newton,
Warburton, Clarke, Mcde, Lowman, Vitringa, Jurieu,

Hurd, Sec. But it must be observed, that, notwithstand-
ing the erudition, diligence, talents, and candour of

these authors, some deduction from the weight of their

authority should be made, when it is recollected with
how much antipathy most of them had been taught
from their infancy to think and speak of the church of
Rome ; how erroneous their conclusions have turned
out to be in some important particulars, and how widely
they differed from one another in their interpretations

of various passages of scripture relating to the main
subject of enquiry. At the beghming of the Reforma-
tion, the papal power was naturally the object of un-
qualified dislike and open reprobation. And nol'uing

could be more effectual in justifying the conduct of the
reformers, than a belief that popery was that spiriiual

monster fi'om which they were enjoined to separate them-
selves, as they valued theii salvation. They, therefore,

alleged this, and endeavoured to prove it. Any thing bad
was readily believed of a church, which was unquestion-
ably most corrupted in her principles, and tyrannical in

her conduct; and, consequently, the notion of the pope
being Antichrist, easily gained ground ; and to hold or
publish that opinion, soon came to be synonimous with
being a protestant. In the same way, so long as any
fear was entertained of the papal power regaining
the influence and authority which it had lost, so long
was it thought expedient, and found successful, to

revert to the same means of discrediting the Romish
hierarchy, that had been formerly employed. Of late

years, however, the church of Rome having been ren-

dered in a great measure harmless, has been regarded
more dispassionately ; and the opinion that she is Anti-
christ, being no longer serviceable to the protestant

cause, has been gradually losing its hold of the public

mind. Now, indeed, her almost total annihilation, as a
system of spiritual despotism, having not only allowed
reason to judge without prejudice, but having proved
the inaccuracy of some calculations on which the great-
est dependence was always placed, has convinced the
sober and enlightened inquirer, that, though popery may
be a subject of prophecy, it is not alone to be consider-
ed as the Antichrist predicted; so that we may be per-
mitted, with a certain modification, to use the language
which d'Alembert made use of many years ago, with
less justice and with great offence to the orthodox

:

" Pour les catholiques, les pape est le chef de la veri-

table Eglise; pour les Protestants sages et modcrees,
c'est un Souverein qu'ils respectent commo prince sans
lui oheir: ynais dans un siecle tel que nSlrc, il ti'est plus
I'Antichrist fiour /lersonne." Encycloliedii', Art. Geneve.
Before leaving this opinion, we would call the reader's
attention to a single point, which demonstrates more
than any other, what vas;ue and arbitrary modes of fixing

the api)lication of particular parts of the prophecy, have
satisfied tiie ablest writers, in endeavouring to attach

the whole guilt of Autichristianism to the church of
Rome. The great sir Isaac Newton finds the number
of the beast, mentioned in Rev. xiii. 18, to be contained

A a 2
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in the Greek word Aartivo!-, the man of Latium ; and

also ui the Hebrew, n''Vin, the man of Rome ; the nu-

meral letters in each of these words amounting exactly

to 666. But, Unfortunately for tins argument, the num-
ber 666 may be gathered from many other words
with equal exactness ; from the names ol several of the

Roman emperors; from the Hebrew lor Luther; from

the Hebrew for the Most High, the Lord, the Holy God,
(see Catmet's Did. Artie. Antichrist ,-) and, as has been
lately most ingeniously discovered, from the great name
of Napoleon 1 All this is just as good and satisfactory,

as the idea of Mr Potter, who will have the number
referred to, which is expressly six hundred threescore

and six, to mean nothing more than the cube-root of that

number

!

9. It was to be expected, that the members of the

church of Rome should look for Antichrist in a differ-

ent quarter. Accordingly, many of them maintained,

that Antichrist appeared in pagan Rome. Bossuet was
particularly zealous in defending this opinion. It has

even found able and strenuous abettors among the re-

formed. One of these is the celebrated Grotius, who
has laboured hard to prove that the pope is not Anti-

christ, and that divines have mistaken papal for pagan
Rome. He makes Caligula to have been the " Man
of Sin," and Simon Magus the " wicked one." The
reason assigned for Grotius taking this view of the sub-

ject is more creditable to his charity as a Christian,

than his integrity as an author. It is alleged, that he
was grieved to see the mischiefs produced by theolo-

gical quarrels; and that, conceiving a union between
the catholic and protestant churches to be necessary

for putting an end to these, he endeavoured to remove
the great obstacle to such a desireable event, by per-

suading the protestants to transfer the character of An-
tichrist from popery to paganism. This account is suf-

ficiently plausible ; but it is an account given by his op-

ponents, and therefore not to be implicitly received.

The reader may hear Grotius speak for himself, by con-

sulting his learned treatise, entitled, Afljiend. ad Com-
ment, de Antichristo, Ofier. Theol. torn. iv. p. 475. Wet-
stein applies the prophecy of Paul to Titus, or the Fla-

vian family. See JVet.tt. in loc.

10. Many Romanists, not seeing that the characters

of Antichrist apply to any power that has yet appeared

in the world, attending to the prediction of Paul, which

seems to fix his coming at the period immediately pre-

ceding the universal judgment, and thinking it pro-

bable, from the limited reign of Christianity, that the

second advent of our Saviour is still at a great distance,

have concluded that Antichrist is not yet revealed, and

may not come for many ages. Calmet seems to be of

this opinion. See his JDict. ut sufi.

11. Lightfoot thinks, that Antichrist consists of three

branches ; and that this term may be justly applied to

Judaism, Pagan Rome, and Popery. " Antichristum,"

says he, " secundae editionis multo auctiorem, priori

iUo uiter Judseos celebri, quern supra in 2 Ji/iist. ad

Thessalon. notavimus, succedaneum, Antichristum pro-

vect9e aetatis et plane adultum. Verum fateor, Roma,
dum sub ethnicismo insaniit, Antichristum in parte no-

bis exhibuit: Papismum vero amplexa, multo insig-

nius. Stella turn vere de ccclo cecidit. Lightf. Ofier.

tom. ii. p. 122.

12. Mr Kett, in a work published some years ago,

seems to allow, that " we first discover the existence

of this power (Antichrist) in a general sense, in the age

of St John, when the gnostic and other heresies began
to arise : " For," says he, " it is acknowledged, that
many of these prophecies (respecting Antichrist) allude
to the diflcrent heresies tliat hax'e troubled, and da
trouble, the church." " But these appear," he sub-
joins, " to be three great forms of Aiuichrist, which
were to cotitinue stedfastly in great flower, and assume
much more alarming appearances of corruption, per-

secution, and hostility." These three forms he alleges

to be Popery, Mahometanism, and Infidelity. See
Kett's Hist, the Interji. of Profih.

13. The newest opinion concerning Antichrist is, we
believe, that of Mr Faber. He mauitains, that rcvo-

lutio7iary France is Antichrist ; that this formidable
power was revealed in all its terrors in the year 1792,

when monarchy was abolished, and atheism openly
avowed ; and that, by the surrender of the title ot Ro-
man emperor by the Emperor of Germany, Bonaparte
is become, what he at first conjectured Charles V. to

have been, the last head of the great Roman beast. This
opinion, it must be acknowledged, is supported by its

author with great learning and ingenuity. But when
we recollect, that most of the facts on which it is found-

ed are drawn from the fanciful and exaggerated state-

ments of Barruel; and that the abolition of monarchy,
and the avowal of atheistical tenets, were but the deed
of a comparatively small number, actuated by a tempo-
rary frenzy ; and that the one was soon succeeded by
the return of regular government, and the other by the

re-establishment of the Christian religion, we cannot

feel disposed to attach much credit to the theory of Mr
Faber. It seems to derive its chief interest from the

extraordinary nature of the events which have lately

taken place in France, and from the desire that we na-

turally, but illiberally, feel, to load that country and its

ruler with all that we have been accustomed, as a re-

ligious nation, to regard with most abhorrence, and
consequently to justify, upon system, the spirit of eter-

nal warfare. See Faber's Dissert, on the Profih. and the

Sufi/ilcment to it.

14. The only other opinion on this subject, that we
shall mention, (and we only mention it on account of its

curious analogy to that of Mr Faber,) is, that Oliver

Cromwell was the Antichrist! There is, it is said, a

large manuscript volume in the Bodleian library, writ-

ten to prove it. This may appear very ridiculous to us,

but it did not perhaps appear so to those who lived in

the times of the usurpation. And in a century or two

hence, Mr Faber's book, so greedily swallowed by many
of the present times, may be equally a subject of gene-

ral wonder and pity. Cromwell and Bonaparte have

each of them, in his time, been called by the Jews lit-

tle less than the Messiah ; and by some divines they

have been, on the other hand, both denominated Anti-

christ, (t)

ANTICHTHONES, from «t,, opposite, and xe^,

the earth, a word almost synonimous with antipodes^

ANTICIPATION, a term used by certain writers,

and particularly by Lord Bacon, as nearly synonimous

with hy/iothesis in philosophy. (See Htjfiothesis.) The
invention of hypothesis, or suppositions, possessed of a

tolerable degree of plausibility, was almost the only

method of philosophising employed by the sages of an-

tiquity. It was one of the chief objects which Bacon

had in view, in his immortal work, the A'ovum Orga-

man, to expose the futility of this practice, and to sub-
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stitute a better method in its stead. The ancient and

false mode of philosophising, he calls the anticiflalion

of nature, (anticipaliones naturse ;) the new and better

method which he recommends, he calls the intcrjirclu-

tion of nature, (intcrpretatio naturae.) A'ov. Org. 1.

i. 26.

Anticipations, says Bacon, are often better suited to

procure our assent, than just interpretations ; because

they are inferred from a few particulars, and those of

the most familiar occurrence ; they therefore immedi-

ately conquer the understanding, and possess the ima-

gination : " i^IntelUctum statim perstringunt ct jihanta-

siam i?!i/iltnt.) Interpretations, on the contrary, as they

are collecicd from objects which are widely dispersed,

and exceedingly difterent from each other, cannot sud-

denly strike the understanding ; and, from the air of

mystery \vhich they bear, are rather forbidding than in-

viting to the opinion." Id. 1.28.

This excellent philosoplier having thus pointed out

the temptation which we are always under to indulge in

anticipation, is at great pains to prove, that no progress

in science can ever be made by its means. " JVon si

om7iia omnium xtatuni ingenia coierint, ct labores conlu-

lerint et transniiserint, progressus magnus Jieri poteriiin

ccientiis fier anticipationes : quia errores radicates, et in

firima digcstione mentis, ab excellentia functinnum et re-

medioruin sequentium non curantur." 1. 30. He admits,

however, that in certain branches of knowledge, which
rest chiefly on opinion, anticipation may have its use, as

well as the ancient dialectic ; in those, namely, where
it is the object not to examine things, but to secure the

assent. i^Quando oJ,us est assensum subjugare itonres.)

1. 29.

Even in the science of nature, we are of opinion, that

anticipation is not entirely useless, if it be carefully dis-

tinguished from the true interpretation of phenosnena.
Several instances might be mentioned, of the conjec-

tures of ingenious men respecting the discoveries of fu-

ture ages, having been completely verified ; and as

such conjectures may prompt inquiry, and suggest the
proper mode of investigation, for conducting to the

truth, they ought not to be discouraged entirely, pro-
vided they be not mistaken for actual knowledge. The
uncertain twinkling of the stars may be of some use,

when we are destitute of the light of the sun.

One of the most striking examples of successful anti-

cipation, was furnished by Newton, respeciing the com-
bustibility of the diamond. This immortal philosopher
having found, that media, which are inflammable, have
a remarkably high refractive power, and observing that

the diamond refracted much more than in proportion
to its density, was led to conjecture, that the diamond
was an inflammable substance ; a supposition which has
been completely confirmed by modern experiments

:

for, by the application of intense heat, the diamond may
be entirely consumed, and converted into carbonic acid
gas. A similar conjecture was made by Newton re-

specting water, which also refracts more than in the
proportion of its density; and which was therefore sup-
posed by this philosoplier to contain some inflammable
ingredient. This conjecture also, though apparently
so repugnant to the other properties of this fluid, has
been completely confirmed by the discoveries of mo-
dern chemistry; so that Newton has justly acquired
the title of the shrewdest guesser in the world.

Another successful anticipation of Newton, though
less striking than those just mentioned, seems deserv-

ing of notice. When lie completed his first reflecting

telescope, of which he made a present to the Royal So-
ciety, he endeavoured, but in vain, to communicate to

the speculum, a parabolical instead of a spherical fi-

gure. He, however, declared his conviction, that some
future artist would be able to surn.ount this difliculty,

by mechanical devices ; and his prediction is now very
completely fulfilled.

To mention the anticipations of Swift in natural phi-
losophy, next in order to those of jVeivto?!, niav appear
somewhat ridiculous

;
yet it is certain, lliat the inven-

tion of the reflecting telescope, and its effects in in-

creashig our knowledge of the fixed stars, arc very dis-

tinctly anticipated in the ibllowing passage of that fa-

cetious author ; " Voyage to La/iula."—"They spend
the greatest part of their lives in observing the celes-

tial bodies, which they do by the assistance of glasses,

far excelling ours in goodness. For, although their

largest telescopes do not exceed three feet, they mag-
nify much more than those of a hundred with us, and
shew the stars with greater clearness. This advantage
hath enabled them to extend their discoveries much
farther than our astronomers in Europe ; for they have
made a catalogue of 10,000 fixed stars ; whereas the
largest of ours do not contain above one-third part of
that number."
On another occasion, however. Swift displays less

philosophical sagacity, when he antici/iaces the downfa!
of the Newtonian system of attraction : and we shall

conclude with this example of unsuccessful anticipa-

tion, in order that our readers may not think us too

partial to this rather hazardous practice. " I then de-

sired the governor to call up Descartes and Gassendi,
with whom I prevailed to explain their systems to Aris-
totle. This great philosopher freely acknowledged his

own mistakes in natural philosophy, because he proceed-
ed in many things upon conjecture, as all men must do;
and he found that Oassendi, who had made the doctrine

of Epicurus as palatable as he could, and the vortices

of Descartes, were equally to be exploded. He pre^
dieted the same fate to attraction, whereof the present
learned are such zealous assertors." (m)

ANTICLIMAX, is a figure in rhetoric, whereby, in

an enumeration of circumstances, the writer begins with
the most important, and descends to others of less con-
sequence, {j)
ANTICOSTI, an uninhabited island of North Ame-

rica, in the mouth of the river St Lawrence, about 30
miles broad, and stretching about 130 miles from
west to east. The island is covered with pine trees,

which grow almost to the water's edge ; and the coast

is stony and rocky. It abounds with fresh water, and
the soil is good, though swampy in different places.

The north side of Anticosti is but little known, as no
ships pass on that side, unless they are forced there by
stress of weather. The English government intended

to have placed a family upon the island, in order to give

relief to those who might be shipwrecked on the coast.

But this proposal has not been carried into effect. This
island, which was discovered by the French in 1S34,

belongs to some gentlemen in Quebec. It is chiefly

remarkable for the large and excellent cod found on its

shores. N. Lat. 49" 30'. W. Long, between 61" 34'. and
64° 2'. For most of the facts in the present article, we
are indebted to a gentleman who has been more than

once at this island. Sec Gray's Letters from Canada
in 1806—1808, p. 21, (t)
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ANTICVRA, now Asprospizzia, a city in Phocis,

rcniai'kabie for the ellebore which it produced, and which

was reckoned a specific for many diseases, and even for

insanity. An account of this city will be found in Fau-
saii/as, lib. x. cap. 36. [j)

AXTIDESMA, a genus of plants of the class Dioscia,

and order Pentandria. See Botany, (w)

ANTIGENIDES, or Antigenidas, a celebrated

ancient musician, was born at Thebes, and was the son

of the famous flute-player Satyrus. By means of his

father's instructions, he attained to great eminence in

the same art ; and he is said to have been the author of

numerous improvements upon the flute. By augment-
ing the number of the holes, he greatly extended the

compass of the instrument, and probably increased the

variety and flexibility of its tones. See Athcnxus. jElian.

Var. Hist. yJjnt/eins. Cicero i?t Brut. 97. ; and Dr Bur-

ncy's History of Music, vol. i. p. 418. (o)

ANTIGONUS, one of the generals of Alexander the

Great, is generally supposed to have been an illegitimate

son of Philip, the father of Alexander. In the division

of the provinces, which took place after Alexander's

death, Antigonus received, as his portion, Lycia, Phry-

gia, and Paniphylia. His great abilities, and ambitious

spirit, excited the jealousy and alarmed the fears of

Perdiccas, who made an attempt to deprive him of his

government, and to take away his life. He was sup-

ported, however, by the powerful aid of Ptolemy and

Antipater ; and, after the death of Perdiccas, he became
still more formidable by the accession of Lycaonia to

his dominions, and by his being entrusted with the com-

mand of the Macedonian houshold troops. He very soon

began to give sufficient indications of his plans of usur-

pation, against the children of Alexander ; but, for the

space of three years, his purposes were prevented, and

his whole power defied by the brave and faithful Eu-
menes, governor of Cappadocia. After having reduced,

by the help of treachery, this his most intrepid oppo-

nent, whom he cruelly starved to death, and having sub-

jected to his sway all the other governors of Upper
Asia, he directed his arms against Seleucus, in Baby-

lon, who was supported by Lysimachus, Cassander, and

Ptolemy, but who was compelled at last to seek refuge

in Egypt. Several treaties were made and violated by

these rival chiefs, and their several arms were attended

with various success, but the contest was at length

decided by Demetrius, the son of Antigonus, who de-

feated the Egyptian fleet in the neighbourhood of Cy-

prus, destroyed 200 ships, and took 16,000 prisoners.

After this victory, Antigonus and Demetrius assumed

the title of kings ; and their example was speedily fol-

lowed by the other successors of Alexander. Seleucus,

Cassander, Lysimachus, and Ptolemy, soon found suf-

ficient reasons, to enter into a new combination. Anti-

gonus gave his son Demetrius the command of a pow-

erful fleet ; and himself, at the head of a numerous army,

made an attempt to enter Egypt, threatening to disperse

his enemies like a flock of birds. But his efforts were

not attended with his usual success ; and, after being

joined by Demetrius, who had made an equally unavail-

ing attack upon Rhodes, he marched their united forces

intoPhrygia. They met the confederates at Ipsus, and

a decisive battle was fought. Antigonus was aware of

his hazard, and appeared to anticipate the issue. Before

the engagement he was unusually thoughtful and silent,

and publicly presented Demetrius to the army, as his

successor. He fell, covered with wounds, in the 8(HU
year of his age, B. C. 301.

Antigonus, betore his death, was master of all Asia
Mhior, as far as Syria, and possessed great influence
among the diff'erent states of Greece. He was particu-
larly generous towards the Athenians; and was held by
them in the highest esteem. He was a man of insatia-

ble ambition, and of ardent passions ; but was very at-

tentive to promote the interest, and to conciliate the
affections, of those whom he subdued. He was a brave
and skilful commander, and very strict in mauitaining
the discipline of his army. He is said to have discharged,
on one occasion, a number of his officers, because they
were loo often found in the tavern ; and to have bestow-
ed their commissions upon private soldiers, who were
punctual in their duties. He often rejected the incense

of flattery, and, when a certain poet once addressed him
as a god, his answer was, that his servants knew better.

He administered public justice with impartiality; and
was eminent for many domestic virtues. Strab. 13.

Diod. Sic. 17. Justin, 13, 14, 15. ^efios, Eumenes, Plu-
tarch, Dcmct. Eumcn. and Arat. Rotlin, v. 353, vi. lOI.

Aticirnt Univers. Hist. vol. vii. p. 443, vol. viii. p. 1. (9)
ANTIGUA, Antigoa, or Antego, one of the prin-

cipal West India islands, belonging to Great Britain. It

is situated about 20 leagues to the eastward of St. Chris-

topher's, and is about 20 miles in length, and 50 in cir-

cumference. This island was discovered by Columbus,
in the course of his second voyage ; but it was found

totally uninhabited by those few Frenchmen, who fled

to it in 1628, when they were driven from St Christo-

pher's by the Spaniards. This was probably owing to

the want of fresh water, for there is not a single rivu-

let or spring on the whole island ; and the same reason

induced these fugitives to leave it, as soon as they could

recover their former habitations. But nature presents

few obstacles, which the avarice or industry of man
will not finally surmount. The country was fertile, and
it was found that cisterns might be employed to collect

rain water, so as to supply the natural want of springs.

Accordingly, in 1652, a few English families took up
their residence on this island, and began the cultivation

of tobacco ; but the number did not much increase for

some years, until lord Willoughby, of Parham, to whom
king Charles II. had, in 1663, made a formal grant of

Antigua, sent over a considerable number of inhabitants,

at his own expense. The settlement, however, was
nearly strangled in its infancy; for, in 1666, a French

armament from iVIartinico, with a body of Caribs, inva-

ded the island, and ravaged the country with fire and

sword. All the negroes that could be found were taken

away ; and the inhabitants, after beholding their houses

and estates in flames, were plundered even to the clothes

on their backs, and the shoes on their feet, without dis-

tinction of age or sex. This island, however, was re-

stored to the English in 1668, by the treaty of Breda,

and it gradually recovered from these calamities, through

die enterprise and attention of colonel Codrington, who
removed to it from Barbadoes, in 1674, and employed

his knowledge in the cultivation of the sugar cane, with

such success, that others, animated by his example, and

assisted by his advice, engaged in the same pursuits.

At first, indeed, the produce was black, harsh, and

coarse, and on this account it was rejected in England

;

and when it was sold in Holland and the Hansc Towns,

it did not bring so high a price as that of the other cole-
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nies. But, at length, the planters triumphed over these

obstacles, and brought sugar to the market, equal, in

value and quality, to that of any of tlie islands.

Antigua contains two different kinds of soil. The one

is a black mould, on a substratum of clay, which is na-

turally rich, and is very productive when vegetation is

not choked by excessive droughts, to which this island

is particularly subject. The other is a stiff clay, on a

substratum of marl. It is much less fertile than the

former, and abounds with a species of grass, which can-

not be eradicated ; so that many estates, consisting of

this kind of soil, which were once very profitable, are

now so overgrown with it, as to be converted into pas-

ture, or so impoverished, as to be entirely abandoned.

But, exclusive of these deserted lands, and a small part

of the country which is imimprovable, the rest of the

island may be said to be under cultivation. The whole
extent of Antigua is about 59,838 acres, of which about

34,000 are appropriated to the growth of sugar, and to

pasturage connected with it. The other principal arti-

cles of cultivation are cotton and tobacco ; and, in favour-
able years, the planters also raise considerable quantities
of provisions. From the circumstances already mention-
ed, it is difficult to furnish an average return of the
crops, which vary so much, that the quantity of sugar
exported from this island in some years, is four times
greater than in others ; and indeed, in some years there
have been no crops of any kind, in consequence of the
want of rain for many months together. According to
the abbe Raynal, this island, in a good season, produces
eighteen or twenty millions weight of raw sugar, and a
proportional quantity of rum ; but the late historian of
the West Indies, Mr Edwards, states, that 17,000 hogs-
heads of sugar, of sixteen cwt. is considered as a good
saving crop.

Thefollowing is an Account of the Number of Vessels which cleared out from Antigua, in 1787, and of the

Mature and Value of the Cargoes.

Places.
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has been considei-ably avigmented. In 1741, according

to the abbe Rayiial, the whites amounted to 3538, and

the negroes to 27,418 ; but by the last accurate returns,

which were made to government in 1774, the while in-

habitants of all ages and sexes, had decreased to 2590,

while the enslaved negroes amounted to 37,808.

The governor of the Leeward Caribbean islands, al-

though directed by his instructions, to visit occasionally

all those under his auspices, remains generally station-

ary at Antigua. He is chancellor of each island by his

office, but commonly holds the court in Antigua, and in

hearing causes from the other islands, he acts alone

;

but in causes which a'-ise in Antigua, he is assisted by

a council ; and by an act of the assembly of this island,

the president, and a certain number of the council, may
determine chancery causes, during the absence of the

governor. The other courts of this island, are a court

of king's bench, a court of common pleas, and a court of

exchequer.
The legislature of Antigua is composed of the com-

mander in chief, a council of twelve members, and an

assembly of twenty-five. It was the hrsi which pre-

sented the example of an amelioration of the crmiinal

law, with regard to negro slaves, by affording the ac-

cused party the benefit of trial by jury, and, allowing in

the case of capital convictions, four days to elapse be-

tween the time of sentence and the execution. Tne
legislature of Antigua has, in other instances, displayed

a smgular measure of courage and firmness. The
islands belonging to Great Britain have no coin of their

own ; what is in circulation being all foreign. In the

beginning of the last century, the mother country

thought it necessary to settle the value of it ; but as the

arrangement which she made was considered to be con-

trary to the interest of the colony, they fixed it at a

higher value. It was natural to imagine, that parlia-

ment would annul an act so repugnant to their autho-

rity. But, notwithstanding this, the lawyers agreed,

that, if the event should take place, they would never

grant their assistance to any one who should refuse to

accept the coin, at the price fixed by the assembly.

The following occurrence exhibits, in a still stronger

light, the spirit which prevailed in Antigua about that

time. In 1706, colonel Park, a native of Virginia, came
as governor of the Leeward islands. He was received

with singular respect, and the assembly of Antigua add-

ed 1000/. to his annual income. His character, how-
ever, soon began to unfold, till he set at defiance every

principle of justice and decency. After a thousand pro-

vocations, the whole country became exasperated against

him, and they at length demanded and obtained his re-

cal. But, notwithstandhig the orders of the crown, he
declared, that he would not resign his government, and
accordingly issued a proclamation to dissolve the assem-

bly. The populace, driven to desperation, surrounded

the government house, and attacked it with the greatest

fury. The governor met them with firmness, and shot

their leader dead with his own hand ; but at the same
instant he received a wound which laid him prostrate.

His attendants, seeing him fall, threw down their arms,

and the assailants seizing the person of the imhappy
wretch, tore him into a thousand pieces, and scattered

his limbs in the street. The mother country, more at-

tentive to the sacred rights of nature, than jealous of

her own authority, overlooked an act which her vigi-

lance ought to have prevented, but wltich she was too

equitable to revenge.

Antigua is encircled with a range of hills, which iIsB
to a considerable height in the south and south-west.
West Long. 61° 28'. North Lat. 17" 12'. See Raynal's
History of the East and }Vest Indies, vol. v. Edwards's
History of the West Indies, vol. i. p. 437. M'Kinnen's
Tour through the British West Indies, in 1802—3, p. 55.

Transactions of the Royal Society of Edinburgh, vol. i.

p. 35, and Gray's Travels in Canada, Appendix, (w. b.)

(...)

ANTITHELIX, a prominence in the cartilage of the
human external ear. See Anatomy, p. 771. (y)
ANTILLES, anciently called Ante-Insul.e,* hence

the French Antisles and Antilles, a name given, by
foreign geographers, to the mass of islands which lie

in the vast Archipelago that separates North from South
America. D'Anville restricts the name to the most
eastern of these islands, and those which stretch along
the coast of the Caraccas and Cunwna, from the mouth
of the river Orinoco, to the gidf of Maracaybo; while
others give these the name of the Lesser Antilles, and
reserve the appellation of the Greater Antilles to Cuba,
St Domingo, Jamaica, and Porto Rico. The whole of

these islands are commonly known by the name of the

Caribbean Isles. An account of each of these islands

will be found under their respective names, (t)

ANTIMACHUS, a Greek poet, was born at Colo-

phon, a city of Ionia, and flourished during the same
period with Socrates. He is said to have written a va»
riety of pieces; and, among others, a long poem con-

cerning the fabulous history of the Theban war, which
was supposed to have preceded the war of Troy. Quin-
tilian informs us, that he was ranked next to Homer by

the ancient grammarians; but he is censured by others

for having composed in an inflated st}'le

:

At populus tumido gaudeat Antimacho.—Cattll. 92.

It appears from a fragment of a poem, written by Her-
mesianax, of Coloplion, and preserved by Athenaeus,

(lib. xiii.) that he likewise wrote love-elegies. The
passage is thus rendered by Mr Cumberland. (Observer,

No. 125.)

Antlinachus with tender art,

Pour'd forth the sorrows of his heart;

In her Dardanian grave be laid

Chryseis his beloved maid ;

And thence returning sad beside

Pactolus' melancholy tide.

To Colophon tlie minstrel came.
Still sighing forth the moui-nful name
Till lenient lime his grief appeas'd.

And tears by long indulgence ceas'd.

Cicero mentions that this poet, having called together

a number of auditors, began to read to them his long

poem; and observing that all had deserted him, except

Plato, he said : " I shall nevertheless continue to read,

* The word Antilles is evidently of Portuguese ori-

gin, Antilhas, or Ante-ilhas, from tlieir being situated

directly before or in front of the Gulf of Mexico. This

denomination was not at first given to all the islands of

the American Archipelago, but only to the Leeward

islands. The only ones that are denominated Antilles

by Acosta, are the four islands of Cuba, Hispaniola or

St Domingo, Jamaica, and Puerto Rico, together with

some smaller islands depending on these respectively.

Dt;P0NCEAtf.
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for Plato is to me as good as all." Cic. Brutus. The
Roman emperor Adrian, himself a poet, is said to have
preferred Antimachus to Homer. (;)

ANTIMONY, a name given by tlie alchemists to a

mineral of a dark grey colour, metallic lustre, striated

texture, and very considerable specific gravity. It was
afterwards discovered, that this substance consists of a

peculiar metal, combined with sulphur. The term re-

gulus of antimony was then employed to distinguish the

metal ; and the native sulphuret, when freed by fusion

from the earthy matter, naturally mixed with it, was
distinguished by the name of crude antimony. At the

framing of the new nomenclature, the term antimony

was appropriated to the metal itself, and in this name it

is now understood by the chemist; though, in the lan-

guage of natural history, and of commerce, it is still

often applied to the sulphuret. In the state of the na-

tive sulphuret, it appears to have been known to the an-

cients, and is said to have been the substance to which
the name of stibium is given by Pliny.

Antimony, when obtained in its pure metallic form,

is of a white colour, with a shade of grey, with a lustre

which is not very liable to tarnish from exposure to the

air. Its texture is distinctly foliated ; it is very brittle,

moderately hard, and has a specific gravity of 6.702.

It is used principally in the formation of the compound
metal, of which printing types are cast, this being an

alloy of lead and antimony ; and in vai'ious states of pre-

paration, in the practice of medicine. The account of

its chemical properties and combinations belongs to the

article Chemistry; and the history of its medicinal
applications, and forms of preparation, to IVIateria
Medica and Pharmacy. See Dumfries-shire, for an
account of the antimony mine in that county. (6)*

ANTINE, Francis de, the author of a celebrated

work, L'Art de Vi-rijier leg Dates, was born at Gou-
rieux, in the diocese of Liege, April 1st, 1688. He
was early sent to Douay, to study Dialectics ; but that

branch of literature not being suitable to his genius, he
rejected it ; and not long afterwards, renounced the
world at the early age of twenty-three. He then en-
tered the congregation of St Maur, of the Benedictine
order, and in 1712, made his vows at the abbey of St
Lucien de Beauvais. The piety and regularity conspi-
cuous during his noviciate were now confirmed ; the
progress of his studies in the sciences most congenial
to his mind, was continued ; and, rising in the esteem
of his superiors, he was charged by them with the of-

fice of teaching philosophy, in the abbey of St Nicaise,
in Rheims. His pupils, however, were deprived of the
benefit of his tuition, from his being called upon to as-

sist in the prosecution of an important ecclesiastical

work, the Decretalia, which had been interrupted by the
death of Messrs Coussin and Monipot, at Paris.

A long time preceding this event, the congregation
of St Maur had undertaken a new edition of a learned
and useful work, the Glossarium Scriptorum Mcdii Svi

* Printers' type metal contains from 4 to 16 parts of
lead to 1 of antimony. The large types containing the
most lead.

To small types, some bismuth (called tin-glass, by
type-founders) is added, which possesses the property
of expanding as it cools :—To that property is owing
the perfect impression which types receive from the
matrix in which they are cast. Hembel, Jun.
Vol. II. Part I.

of Du Cangc, which the successive editors had occa-
sionally abandoned. Amine was now employed in com-
pleting their object; and he accordingly published four
folio volumes of the work, at Paris, in 17ji, and two
others, ternuiiating it, appeared in subsequent years.

In the mean time he left Paris, and retired to Pouiloise ;

but being recalled to the capital, he undertook a new
translation of the Psalms from the original Hebrew,
M'hich was favourably received by the public, and went
through several editions.

From Antine's emjiloymcnt in preparing the Decrc-
talia, he was led to study the ancient classical histori-

ans, and also those of the middle ages. The informa-
tion he derived from them, regarding past events, and
the matter contained in the charters and manuscripts,
constantly the subject of research, induced him to con-
ceive the plan of a great chronological work, L\irt de
Verifier les Dates. In the prosecution of tliis, he be-
stowed infinite labour and attention ; but, although it

was well advanced, he did not live to bring it to a close,

for he was struck with an apoplexy, which, after vari-

ous returns, put a period to his existence, in 1746. The
learned, however, have not lost the benefit of his ex-
tensive researches ; the work above alluded to was pub-
lished, and has from the beginning enjoyed universal
celebrity. The third edition, which is considered the
best, was printed at Paris, in 1783— 1787, in three
large folio volumes. Its general plan includes a chro-
nological abstract of the history, both ancient and mo-
dern, of all the countries in the world ; with the pe-
riods of the accession of their sovereigns, or ruling
powers

; in which are also enumerated the heads of
some less considerable continental principalities. It

contains a chronological list of all the eclipses of the
sun and moon, since the birth of Jesus Christ; calen-
dars of saints ; historical lists of councils, and such
other subjects of record, as may tend to ascertain the
exact period of past events, (c)

ANTINOMIANS, (from uv]i, against, and »o.«.o5, a
law) those who deny the obligation of the moral law,
and who hold such tenets as supersede the necessity of
a virtuous life. The name was first given by Luther, in

1538, to the followers of John Agricola, who taught,
that the law was not necessary under the new dispen-
sation of the gcspel ; and who was accused of thus pro-
moting the most licentious practices. Agricola, how-
ever, disclaimed the sentiments which were imputed
to him ; and which were ratlier inferences deduced from
his doctrines, than principles inculcated by himself. It

appears, that he did not intend to condemn the precepts
of morality in general; but that he considered the par-
ticular law of the ten conmiandmants, as addressed only
to the Jews, and as now superseded by the gospel. At
the same lime, he explained the gospel, as compre-
hending, not merely the doctrine of salvation through
faith in the merits of Christ, but likewise all the pre-
cepts of holiness and virtue, delivered by the Saviour.
Caspar. Sagittarius, Introduct. ad Hist. Eccles. Baylc's
Diet. art. Islebius. Mosheim's C/i. Hist. 4, 321. See
Agricola, John.
The Antinomians appeared in England during the

reign of Oliver Cromwell, and are charged with the
most libertine principles. Some of them did indeed
maintain, that, as the elect are in a state of grace, their

wicked actions are not really sinful, and do not deprive
them of the divine favour. But the peculiar doctrine of
the greater part was nothinp: more than this, that though

B b
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holiness is absolutely essential in the true Christian, yet,

as all the elect, and as they only, will be enabled to at-

tain it, all exhortations to holiness are unnecessary ; and

that, in preaching the gospel, it is sufficient to incul-

cate the necessity of faith in Christ, and lo unfold the

blessings which are promised to nis disciples. Such
unscriptural notions are not yet completely exploded in

this country ; and it is to be feared, tnat they often tend

to relax the obligation, and to reduce the standard ot

christian morals. Hornbeck's Sum. Controv. 800. Neal's

Hiatory of Purit. 4, 87. IVIosheim's Ch. Hist. 5, 411. Dr
William's Gosfiel Truth Stated and Vindicated. Bella-

my's Dial. Letters, aiid Essays, (f/)

ANTINOUS, the name of a constellation in the nor-

thern hemisphere, generally united with the Eagle and

Sobieski's Shield. The accounts given of Antinous

are too numerous and contradictory lo be introduced in

this place. The most common opinion is, that he was
a young man of great beauty, born at Claudiopolis, in

Bithynia, who drowned himself in the Nile, in the year

131. He is also said to have sacrificed himself, to save

the Emperor Adrian, who shewed his gratitude by strik-

ing coins, and by building the city of Adrianople, for-

merly called Antinoa, in honour of his deliverer. See

Sfiart. Dion. lib. 69. and Bailly's Hist. Astron.\.om.ii. p.

199. (to)

ANTIOCH, a city of Syria, situated on the banks of

the river Orontes, about twenty miles from the place

where it falls into the Mediterranean, was built by Se-

leucus Nicator, 300 years before the birth of Christ. It

was called Antioch, in honour of Antiochus, the father

of Seleucus, and soon became the metropolis of his king-

dom, and the usual residence of the Macedonian prin-

ces.* Seleucus built, in the same country, the city Se-

leucia, named from himself; Apamea, from his wife

Apama ; Laodicea, from his mother Laodice ;—and these

three, together with Antioch, gave to that quarter of

Syria the name of Tetrapolis, or the country of the four

cities. The same name was afterwards given by Strabo

to Antioch itself, because it consisted of four distinct

divisions, built at diflerent times, each surrounded with

its own wall, but all inclosed by one common line of

defence. Daphne, which is mentioned in the history

of the Maccabees, (1. ii. c. 4. v. 33.), and which stood

about five miles from Antioch, was reckoned one of the

sulnu-bs of that city. Here Seleucus planted a grove,

about ten miles in circumference ; erected a temple in

the centre of it to Apollo and Diana ; and consecrated

ihe whole as an asylum or sanctuary. To this place the

inhabitants of Antioch were accustomed to resort for

amusement, as the Romans did to Baiae, and the Alex-

andrians to Canopus ; but, in process of time, it was so

much frequented by the votaries of Venus and Bacchus,

rather than of Apollo and Diana, that it was avoided as

infamous, by all who had any regard to their reputa-

tion ; and, at length, Dafihnicis moribus vivere, " to live

after the manner of Daphne," became a proverbial ex-

pression to denote the most dissolute course of life. It

was indeed the general characteristic of the inhabitants

of Antioch, in almost every period of their history, to

live after this manner ; and to this their voluptuous dis-

position may be ascribed many of the numerous calami-

lies which befcl this celebrated city.

About 145 years before Christ, the inhabitants of An-
tioch were so exasperated by the licentious and tyran-

nical conduct of their sovereign, Demetrius Nicator,

that he applied to Jonathan, one of the Maccabees, for

3000 men, to keep his subjects in awe, and to compel
them to deliver up their arms. This violent measure
caused a general insurrection in the city. The citizens

ran to arms, and, to the number of 120,000, surround-
ed the palace of their prince. All the Jews in Antioch
hastened to his relief, dispersed the insurgents with fire

and sword, burnt great part of the city, killed 100,000
of the inhabitants, and compelled the rest to submit^
and sue for pardon. A pardon was granted ; but never-
theless their tyrannical prince afterwards put many of

them to death, confiscated their estates, and subjected

them to every species of cruelty and oppression. Upon
the reduction of Syria by the Romans, Antioch fell un-
der their dominion ; was besieged by the Parthians,

after the defeat of Crassus, about fifty years before

Christ ; and was one of the cities which declared for

Caesar against Pompey. In the year of our Lord 115,

it was almost completely destroyed by a dreadful earth-

quake, which continued for several days and nights.

The emperor Trajan, accompanied by numerous em-
bassies, by a large army, and by crowds of stranger^

from every quarter, was in the city of Antioch during
this season of destruction. Such a concourse of people,

from other places, added to the confusion of the scene,

increased the number of the sufferers, and extended the

calamity to distant countries. " The whole Roman
world," says D. Cassius, " suffered in one city ;" and
it is represented by Eusebius, Aurelius Victor, and
Evagrius, as one of the most calamitous events record-

ed in history. In the year 155, it was in great part

consumed by fire, but was soon restored to its former
grandeur by the care and munificence of the Emperor
Antoninus. In 178, the inhabitants of Antioch having
taken part in the revolt of Avidius Cassius, the Empe-
ror Aurelius deprived them of their privileges, sup-

pressed their public assemblies, and prohibited their

shows and spectacles ; but was soon induced to revoke

his edict, and to restore their liberties. In 195, they

were again degraded by Septimius Severus, for having

sided with Pescennius Niger, and were subjected, as

a mere village, to the jurisdiction of Laodicea ; but af-

terwards, at the intercession of his son, he restored

their rights, upon condition of their supplying him
with four times the sum which they had contributed to

Niger.
When the Rom.an power began to decline, Antioch

sufTered, more than any other city in the empire, from
the incursions of the eastern nations. In 242, 253, and

261, it was repeatedly taken and pillaged by Sapor, king

of Persia. In 333, it was afflicted with so severe a fa-

mine, that a bushel of wheat was sold for 400 pieces of

silver ; but was relieved by Constantine I., who sent to

the bishop 30,000 bushels of corn, with an immense
quantity of other provisions. In 362, while the empe-
ror Julian was residing at Antioch, and preparing an

expedition against the Persians, that city was again

greatly distressed by famine. The ill-judged attempts

of the emperor to remedy this evil, his endeavours to

re-establish the Pagan worship in the grove of Daphne,

and his general character as an enemy to Christianity,

excited, in the luxurious and turbulent capital of Syria,

the most seditious murmurs and insolent satires against

his person and conduct. Julian contented himself with

composing, in his turn, under the title of Misopogon, or

the enemy of the beard, a satyrical invective against the

licentious and effeminate manners of Antioch. At this

period, indeed, the inhabitants of this city seem to have

* A great proportion of the original inhabitants of Antioch was composed of Jews, who came thither »t tlie invitation of its founder,

and who were soon as numerous in that city as in Alexandria.
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attained the highest extremity of luxury and dissipa-

tion. " Fashion," says Gibbon, " was the only law,

pleasure the only pursuit, and the splendour ol dress

and furniture was the only distinction of the citizens of

Antioch. The arts of luxury were honoured ; the se-

rious and manly virtues were the subject of ridicule ;

and the contempt for female modesty and reverent age
announced the universal corruption of the capital of the

east. The love of spectacles was the tasue, or rather

passion, of the Syrians ; a considerable share of the re-

venue was devoted to the public amusements ; and the

magnificence of the games was considered as the hap-

piness and the glory of Antioch." In 384, it was de-

solated by a famine and pestilence, which gave occa-

sion to great disturbances ; and in 38r, its inhabitants,

amounting to about half a million, had nearly occasion-

ed, by their riotous proceedings, the complete destruc-

tion of their city. They resisted the edicts of taxation

issued by Theodosius the Great; derided and defied

their rulers; threw down the statues of the imperial fa-

mily; and treated these representations of majesty with
the most outrageous contempt. The emperor had re-

solved, in the first moments of resentment, to level the

offending city with the ground, and to massacre the in-

habitants, without distinction of age or sex. Multitudes
sought a refuge in the adjacent mountains and deserts ;

the noblest and wealthiest of the citizens were assembled,
in chains, before the public tribunals, to receive their

sentence ; a bloody execution was every moment ex-
pected to commence ; and after a long and awful sus-

pense, which Chrysostom has represented as a lively

image of the last judgment of the world, a free and ge-
neral pardon was obtained, by the intercession of Fla-

vian, their bishop, and of Hilarius, one of the most
eminent of their senators. In 395, Rufinus, praefcct of

the east, under Arcadius, exasperated the inhabitants

of Antioch to such a degree, by scourging to death
their governor Lucianus, that, in order to appease their

fury, he ordered a magnificent portico to be built in the

city, which was deemed the most stately edifice in all

Syria. In 438, the Empress Eudocia, on her way to

Jerusalem, passed through Antioch ; pronounced a

speech in praise of the city, in presence of the senate

and the people ; and presented the magistrates with a

considerable sum of money, for the relief of the indi-

gent citizens. The inhabitants expressed their grati-

tude, by erecting two statues in honour of their benefac-

tress. In 447, 458, 525, it suffered greatly from earth-

quakes ; many of its finest buildings were overturned ;

and great numbers of its inhabitants perished. Rebuilt

by the Emperor Justin, and recovering from its calami-

ties, it was, in 540, taken by Cosrhoes, king of Per-
sia, and given up to be plundered by his soldiers. It

was completely stripped of its wealth and ornaments

;

its noble buildings were laid in ashes ; and its inhabi-

tants were either put to the sword, or carried away into

captivity. In 590 it was desolated by an earthquake,
which destroyed 30,000 of its inhabitants; and in 614
it was again taken by the Persians, under Cosrhoes II.

In 638 it fell into the hands of the Saracens, and was
compelled to pay 300,000 pieces of gold. At this pe-
riod, notwithstanding all its calamities, it was more than
twelve miles in circumference, and contained such a
profusion of df-lights, that the Saracen commander would
not permit his troops to remain in it above three days.

In 713, however, and in 859, it was almost completely
ruined by repeated earthquakes ; and in 958, after hav-

ing been frequently attacked by tlic emperor Niccpho-
rus, it was taken by his general Burlzas. In 969, 974,
"377-, 1075, it was occupied alternately by the Turks and
the Greeks. In 1098, aflcr a siege of eight months, it

fell into the hands of the crusaders, under IJaUhviu
Duke of Normandy; and in 1262, after having stood as
Queen of the East for almost 1600 years, it was finally

taken, and completely overthrown, by liibaris, the Sul-
tan of Egypt.
Modern Antioch, called by the Arabs Anthakia, is

situated 30 miles south of Scandaroon, 40 south-west
of Aleppo, and 20 east of the Mediterranean. E. Lontr.
36° 45', and N. Lat. 35° 17'. It is described by Volncy
as now no more than a ruinous town, witli houses built

of mud and straw, and with narrow miry streets, pre-
senting nothing that can interest tlie mind, but exhibit-

ing every appearance of misery and wretchedness. It

stands on the southern bank of the Orontes, which is

now called El-aasi, or the rebel, at the extremity of an
old decayed bridge, where the breadth of the river is

not above forty paces. The surrounding soil, though
excellent, is almost wholly uncultivated, except a few
plantations of figs, olives, vines, and mulberry trees.

See Jnc. Univ. Hist. vol. ix. 177, 183, 323; xi. 33, 113,

138; XV. 138, 203, 242, 403, 429; xvi. 181, 392, &c.
459, 549, 621. Mod. U?iiv. Hist. vol. i. 455; ii. 180,

439; iii. 55, 70, 265, 301; iv. 157, 195. Pocoke, i. 1,

93, 188. Gibbon's Roman Hist. vol. i. 433; ii. 361 ; iv.

144, Sec; V. 59, Sec. vii. 313; viii. 220; ix. 417; x. 90;
xi. 64. Volney's Trav. in Syria and Jigypt, ii. 154, Sec. (y)
ANTIOCHUS, the name of several kings of Syria.

See Anc. Univ. Hist. vol. viii. p. 139, 195, Sec. and Syria.

('")

ANTIPjEDOBAPTISTS. See Anabaptists and
Baptists.
ANTIPAROS, a small low-lying island in the Archi-

pelago, about sixteen miles in circumference, and of a
long narrow irregular figure. It is separated from Paros
by a strait less than a mile broad, and lies in East Long.
25° 4', North Lat. 36° 58'.

An inconsiderable town, at one end, is inhabited by a
few families, which are heavily taxed by the Turkish
government. These carry on a trifling trade in wine
and cotton, and cultivate as much ground as serves for

their own subsistence. The total number of inhabitants

does not exceed a few hundreds, most of whom are

French and Maltese corsairs. In point of spiritual rule,

the island is dependent on the Greek archbishop of
Naxos. Part of it belongs to the monks of a monastery
in Siphanto, who, before the Venetians destroyed the

olives, drew a considerable revenue from it. Now the

produce is very small; and four-footed animals so scarce,

that flesh, as an article of food, is frequently wanting.

There is a harbour, which is unfit for the reception of

large vessels; but there is good anchorage in the middle

of the strait.

Antiparos is supposed to have been known to the an-

cients. Plinyand Strabocall itOliaros; and Hcraclides

says it was inhabited by a colony of Sidonians. Although
there is only one town on it now, there were formcly
two ; but, in consequence of an alarm, it is said that the

whole inhabitants deserted both, and afterwards return-

ed to the smaller one only.

This island is celebrated for a remarkable cavern, or

grotto, of great extent, of which there have been such

various and exaggerated accounts, that we find it difficult

to select the truth.

B b 2
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WhetliLT or not the grotto of Antiparos was known

to the ancients, is tloubtlnl. Tlieie arc two inscriptions

on natural pillars at the mouth, bearing the names of se-

veral (irceks whose names are found in history; and a

tradition prevails among the inhabitants, that they were

the conspiratorsagainst Alexander the Great, who, hav-

ing failed in their design, took refuge here. As the

name of Amipater is among them, this circumstance is

thouglu to give probability to the tradition, because

Diodorus Siculus alleges that certain historians had ac-

cused him of participating in the conspiracy. These

inscriptions were much obliterated even a century ago.

Near them is a bas relief of a cross, also defaced, which

belongs to a later period. If the ancients were truly ac-

quainted with the recesses of the cavern, the natives ot

the island had either lost all knowledge of it, or were

afraid to enter, until the time of Wagni, an Italian tra-

veller, who is thought to have first penetrated the inte-

rior, in the seventeenth century. It was more recently

visited by M. Tournefort; afterwards by several Eng-

lishmen; and then by M. Choiseul Gouffier, who gives

exact details of its description, size, and structure. The
entrance is by a low arch in the rocks, about thirty paces

wide, which is divided into two portions by several natu-

ral pillars. To one of these a rope is fixed, to assist

the traveller in his descent, and to facilitate his return.

First there is found a small flat space, which advances

in descents of various steepness, some of which are ex-

tremely slippery, owing to the moisture exuding from

the rocks, until' nearly halfway down, when the gen-

tleness of the inclination renders it unnecessary either

to use a ladder, as is before done, or to hold by a rope.

Here the loftiness of the vault is lost in darkness, and

the humidity of subterraneous vapours makes the light

of the torches more faint and obscure. Having turned

around a rock which apparently closes the entrance,

the traveller finds himself in a large vacuity, or hall,

which terminated the cavern, or at least the part of it

already explored. The sides of the grotto are covered

with incrustations ; and immense stalactites, continually

increasing in size, depend from the roof. In addition

to the number of these, which is daily augmenting, many
pillars, broken and entire, rise from the irregular surface

^ below ; altogether forming a singular and interesting* spectacle, and on a scale, that, for magnitude, is unex-

anipled in any other part of the globe. The length of

the cavern, from the entrance, is nearly 1000 feet, the

.^ breadth above 300, and the bottom, at the deepest part,

about 254 below the surface of the earth.

A r-ational theory is oflered by M. de Choiseul, on the

formation of the concretions. "Their figure is diver-

sified, according to the size of the aperture through

which the humidity composing them exudes. Water,

in the course of penetrating the mass of the upper strata,

acquires the property of dissolving calcareous substan-

ces. In penetrating deeper into the strata, it absorbs

more, and the quantity is always augmenting, until it

reaches the internal surface of the fissures in the vault,

where it forms into the shape of drops. But there the

water of the drop evaporates, and the calcareous matter

which it held in solution remains behind. Additional

moisture succeeds, by the evaporation of which the size

of the stalactite is increased. Like icicles hanging from

rocks washed by a torrent, the stalactites grow larger

and larger, and continue extending the conical figure

produced by their original mode of formation. But

should the water filtrate in greater abundance from

above, the drops will not have time to evaporate in their
accession to the stalactite; whence the superincumbent
weight will occasion their fall on the Iwttom of tlie ca-
vern, from which calcareous concretions will arise, in

proportion as the upper ones extend; and at length
their extremities will meet. This union produces a
column, at first imperfect, but gradually enlarging, and
becoming perfect, from the same causes that are the
original source of the stalactite."

Most of the columns thus formed in the grotto of

Antiparos have been injured by the indiscreet curiosity

of travellers, either for the purpose of examining their

internal organization, or of enriching their cabinets-

But new ones would continually be completed, were
the portions approaching towards each other left un-
touched.

Some of the concretions depending from above stretch

into a kind of thin curtain, almost transparent, and ap-

pearing of still greater tenuity, by means of torches art-

fully disposed. But the concurring testimony of credible

travellers is against that brilliancy and splendour in the

grotto which others have ascribed to it ; and the lanes of

diamonds, blood -coloured walls, and shining stars, which
they fancifully suppose to have beheld, are, at most, but

a faint reflection from the white incrustations of calca-

reous matter.

In the midst of what is called the hall, which is the

greatest vacuity of the grotto, there is an immense sta-

lagmite, above twenty feet in diameter, and twenty-four

in height. This superb concretion has been denomi-
nated the al!ar, ever since the marquis de Nointel cele-

brated a midnight mass during his visit to the cavern in

1673 ; an event which is perpetuated by an inscription on

a rock iiear its entrance, still entire. That nobleman,

who was ambassador from Louis XIV. of France to the

Ottoman Porte, passed the three festivals of Noel* in

the grotto, attended by above 500 persons, consisting of

those in his own train, merchants, corsairs, and the peo-

ple of the country who followed him. Men were posted

from the extremity to the entrance, to communicate the

iTioment when the host was elevated, to those without,

who discharged their fire-arms, and sounded trumpets,

and other musical instruments, to render the consecra-

tion more impressive. The grotto itself was illumi-

nated by 100 large torches of yellow wax, and 400 lamps

burned in it day and night. The whole ceremony being

ended, he ordered an inscription to be engraved on the

base of the concretion, intimating, that at midnight of

Christmas 1673 he had celebrated mass.

It is not absolutely certain whether the utmost extre-

mity of the cavern has ever been attained. The inha-

bitants of Antiparos affirm that it reaches below the sea,

and that a goat having once accidentally wandered into

it, was found in the island of Nio, between thirty and

forty miles distant. But although this is most likely a

fabulous report, it is not improbable that many recesses

yet remain to be explored, (c)

ANTIPAS Herod, was one of the sons of Herod the

Great, by his wife Cleopatra, who was a native of Jeru-

salem. His father Herod, in his first will, had appoint-

ed him his successor ; but altered this afterwards in

favour of Archelaus. Antipas, advised by the orator

Irendus, (who had been intimately acquainted with all

the secrets of Herod's court) assisted by Salome, the

* In English, the Christmas Holidays. Editohs.
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sister of his father, accompanied by his mother Cleo-

patra, supported by numerous relations and triends, and

favoured by many who had at first been tlic partisans ot

Archclaus, went to Rome, and disputed the validity of

his father's last wih. Augustus, however, adopted a

middle course ; and, instead of bestowing the wliole of

Herod's dominions upon any of his sons, he assigned a

portion to each. Antipas received for his share the

greater part of Galilee, with the country beyond Jor-

dan, which is generally called Perda; and the yearly

amount of his revenues was estimated by Josephus at

200 talents. He besran his government with rebuilding,

and strongly fortifying, the city Sephoris, which he ren-

dered tlie bulwark of his dominions towards the west.

He also built a very fine city on the banks of the lake

Gennesaret, and gave to it the name of Tiberias, in

honour of the Roman emperor Tiberius Caesar.*

Antipas at first married the daughter of Aretas, king
of Arabia, and lived with her a long time ; but having
stopped at the house of his brother Philip, on his way
to Rome, he became enamoured of his wife Herodias.t

As she discovered in him an ambitious mindj congenial

to her own, she was easily persuaded to prefer him to

her husband ; and it was agreed between them, that after

he should have returned from Rome, and divorced his

wife, she would be ready to join him in Galilee. The
daughter of Aretas having been informed of this agree-

ment, found means to withdraw to the Arabian court,

and acquainted her father with the intrigue and inten-

tion of her husband. Antipas, in the mean time, mar-
ried Hcrodias ; and was thus involved in a war with
Aretas which lasted four years, and in which he was
very unsuccesful. His new marriage was considered
by the whole nation of the Jev^'s, as an unlawful connec-
tion ; and he was personally reproved for his conduct by
John the Baptist. Enraged at this freedom, and insti-

gated by Herodias, he cast John into prison, (pretend-
ing, according to Josephus, that the assembling of such
multitudes, to hear the instructions of the Baptist, was
dangerous to the security of his government) and after-

wards, though with apparent reluctance, caused him to

be beheaded. For a more particular account of this

transaction, see Mark, chap. vii. It was this same Herod
Antipas who treated our Lord with such indignity,
when he Avas sent to him by Pontius Pilate. Sec Luke
xxiii.

Antipas was so hard pressed by the king of Arabia,
that he was reduced to beg assistance from Tiberius,
who immediately commanded his general Vitellius to

secure Aretas as his captive, or to send his head to

Rome. While Herod and Vitellius were concerting
their measures at Jerusalem, they received intelligence
of the death of Tiberius ; and Artabanes, in the mean
time, succeeded Aretas in his kingdom. Antipas, ac-
companied by Vitellius, had an interview with the new
king ne.ir the Euphrates ; and having concluded a peace,
he gave a splendid entertainment on the banks of that
river.

About six years after tliis event, Agrippa Herod,
(the brother of Herodias and the nephew of Antipas)
having received from Caligula \evy extensive dominions.

with the titlC' of king, the ambitious Hcrodias, envious
of this distinction, persuaded her husband to solicit

from the emperor the same regal dignity ; and in the
hope of aiding his cause by her arts and her presents,

she accompanied him to Rome. The emperor, however,
not only refused his request, but, having been rendered
suspicious of his fidelity, by the representations of

Agrippa, deprived him of his dominions, and banished
him to Lyons, in Ciaul. Cains, understanding that Hc-
rodias was the sister of his friend Agrippa, olfered her
a pardon, and promised also to repay the sum which she
had lent to her brother, but she reiused to avail herself
of his generosity; and as she had been the cause of her
husband's disgrace, she determined to share his fate.

Antipas, at the time of his banishment, had enjoyed
his tetrarchy forty-three years. The time and manner
of his death are not known; but it appears from Jose-
phus, that he spent his last days in Spain. See Joseph
Anticj. 1. xvii, c. 12, 13. 1. 18. c. 7. 9. De Bell. Jud. 1. 2.

c. 8. Univ. Ant. Hist. vol. 10, p. 521, 536, 627, 63:

(?)
ANTIPATER, the Macedonian, the son of lolaus,

was first an officer under Philip, king of Macedon ; and
was afterwards raised to the rank of a general, under
Alexander the Great. When the latter invaded Asia,
Antipater was appointed governor of Macedonia ; and
in this station he served his prince with the utmost
fidelity. He reduced the Spartans, who had formed a
confederacy against the Macedonians; and having thus
secured the tranquillity of Greece, he marched into Ana
with a powerful reinforcement to Alexander.

After Alexander's death, the government of Mace-
donia, and of the other European provinces, was allotted

to Antiptiter. He was soon involved in a severe con-
test with the Grecian states ; was defeated by the Athe-
nians, who came against him with an army of 30,000
men, and a fleet of 200 ships; and was closely besieged
in Lamia, a town of Thessaly. But Leosthenes, the
Athenian commander, having been mortally wounded
under the walls of the city, and Antipater having re-
ceived assistance from Craterus, his son-in-law, the
fortune of the war was completely changed. The Athe-
nians were routed at Cranon, and compelled to submit
at discretion. They were allowed to retain their laws
and privileges, but were obliged to deliver up tlie ora- ^f^
tors Demosthenes and Hyperides, who had instigated
the war, and to receive a Macedonian garrison into-

their citadel. He was equally successful in reducing
the other states of Greece, who were making a noble

^

struggle for their freedom; but he settled their respec-
tive governments with much equity and moderation.
In conjunction with Craterus, he was the first who at-

tempted to controul the growing power of Perdiccas

;

and after the death of that commander, he was invested
with all his authority. He exercised this jurisdiction
over the other governors, with unusual fidelity, integri-

ty and impartiality ; and died in the KOth year of his age,
B. C. 3 19. At his death, he left Iiis son Cassander in a
subordinate station ; appointed Polysperchon his own
immediate successor; and recommended him to the
other generals as the fittest person to preside in their

• It was not Herod Antipas, (as is stated in some accounts of his life,; but his brother Philip, who enlarged Bcthsaida, and named li
Julias, in honour of Julia, the adopted daug-hter of Augustus.

+ Tins Philip was a son of Herod thi; Crrat, by his wife .Mariamne, the daughter of Simon; and Hcrodias w,%s the daughter of Ar-s-.
tobulus, a son of Herod by his other wife Mariamne, the daughter of Hyrcanus.
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councils. As lie had himself experienced much inter-

ruption in his first appointment as governor of Mace-

don, from the ambitious and intriguing spirit of Olym-
pias, he gave it to Polysperchon as his chief advice,

" never to permit a woman to interfere in state affairs."

Antipater received a learned education; and was the

friend and disciple of Aristotle. He appears to have

possessed very exalted talents ; and was peculiarly dis-

tinguished for his vigilance and fidelity in every trust.

It was a saying of king Philip, " I have slept soundly,

for Antipater was awake." His dress, appearance, and

general demeanor, were always very plain and unas-

suming ; and, when it was observed to Alexander, that

all his officers wore purple but Antipater, " True," re-

plied the prince, " but Antipater is purple within." See

Anc. Univ. Hist. vol. vii. 454. vol. viii. 16. Rollin's Aiic.

Nist. vol. iv. 374. vol. v. 119. Quint. Curt. 3, 4, 5, 6, Sec.

Justin, 11, 12, 13. Diod. Hie. 17. 18. JVt/ios, in P/iocion

and Eumen. Plutarch, in Jlexand. Etcmen. and Demet.

(?)
ANTIPATER, the Idumean, the father of Herod

the Great, was at first called Antipas, and was the son

of Antipas, governor of Idumea. He took a very ac-

tive part in the contest which was so long carried on

between the two brothers, Aristobulus and Hyrcanus,

respecting the office of High Priest in Judea. He adopt-

ed the cause of the latter competitor, engaged Aretas,

king of Arabia, in his support, defeated Aristobulus,

and pressed him very hard in Jerusalem. But Aristo-

bulus, being assisted by the Romans, succeeded in dis-

persing his opponents, and in securing to himself the

supreme power. After Pompey had deposed Aristobu-

lus, and restored Hyrcanus to the pontifical dignity,

Antipater soon became the chief director of affairs in

Judea, ingratiated himself with the Romans, and em-

braced every opportunity of aggrandizing his own fami-

ly. He gave very effectual assistance to Julius C^sar
in the Alexandrian war; and particularly signalized

himself at the taking oi Pelusium. In reward for his

services, Casar made him a Roman citizen, and ap-

pointed him procurator of Judea. In this office he ex-

erted himself to re-establish the ancient Jewish govern-

ment, and to repair the fortifications of Jerusalem. At
length, some of the principal men among the Jews,

4^ with a person of the name of Malichus at their head,

becoming jealous of Antipater's power, and being irri-

tated by his activity in levying the taxes for the Romans,
concerted measures, against his life. He discovered

the designs of his enemies ; and generously granted

them his pardon and protection. But Malichus still per-

severed in his attempts ; and succeeded at last in bribing

the butler of the high priest to give him poison in a

cup of wine, in the year B. C. 43. According to the

testimony of Josephus, Antipater was distinguished by

his piety, justice, and love of his country. He left

behind him four sons, Phasacl, Herod, Joseph, and

Pheroras ; and one daughter, named Salome. See A/ic.

Univ. Hist. vol. iii. 127, 147. Josephus Jntiy. b. 14. 1. 3.

Jewish JVar, b. 1. (?)

ANTIPATHES, in Zoologt, a genus of zoophytes,

belonging to Cuvier's division of Ccratnjihyta. These
marine productions, when growing on their native

rocks, so nearly resemble vegetables, as to have receiv-

ed the names of sea-frvnd, sea-heath, sea-cyfiress, 8cc.

some of them are called black coral. See Zoophyto-
LOGY. (/)
ANTIPATHY, in Physiology, a natural aversion

felt by any sentient being at the real or supposed pre-

sence of particular objects. It is compounded of the

Greek words avn, against, and Txhi, passion, and stands

directly opposed to sijm/iathij, or fellow-feeling. Whe-
ther or not such a principle as this has a real existence

in animated life; or whether the aversions which have
been commonly ascribed to inherent and instinctive an-

tipathies, cannot be otherwise more rationally and satis-

factorily accounted for, is a question on which physiolo-

gists and moralists are yet in some measure divided.

If we consult the ancient writers, we shall find them
almost uniformly maintaining the reality of natural anti-

pathies, or of those involuntary and insuperable aver-

sions which a sensitive being is supposed to feel at the

presence of certain objects, even without being aware
of the cause of this aversion, or of the precise nature

of the objects by which it may be excited. Among
animals, many examples of this unaccountable repug-
nance are quoted, such as the supposed antipathy be-

tween the toad and the weasel, and between the sala-

mander and the tortoise. In the human race, the most
noted instances of antipathy are found in the peculiar

aversion which some people feel to cats, serpents, spi-

ders, mice, eels, and certain other animals, as well as

to certain kinds of food, as cheese, pork, honey, &c.
This unaccountable repugnance is said to exist in so

strong a degree, as that a painful feeling will be excited

by the presence of these objects, even though unknown
to the person who feels the antipathy, who is led only by
the disagreeable sensations he experiences, to suspect

that he is in a neighbourhood so unsuitable to his pecu-
liar constitution.

With respect to many of these cases of supposed an-

tipathy, they rest upon authority which is extremely
doubtful, or rather altogether fabulous. What, for ex-

ample, shall we say of the instances of this kind of re-

pugnance mentioned by Mersenne, who gravely assures

US, that the sound of a drum made of wolf's skin, will

break another of sheep's skin, and that hens will fly at

the sound of a harp strung with fox-gut string ? Yet
these stories are treated with attention by Mr Boyle,

who himself tells us of a lady, who had an antipatliy to

honey, scarcely less remarkable. Her physician, de-

sirous of proving that this was the mere effect of imagi-

nation, mixed a little honey in a plaster she had occa-

sion to make use of; but he soon repented of the expe-

riment, on witnessing the deleterious effects which en-

sued, and which could not be obviated till the plaster

was removed.
Such narratives we are disposed to treat as altogether

fabulous ; and we do not pay much more regard to the

asserted antipathy between the toad and the weasel, and
between the salamander and the tortoise. That there is

a natural antipathy between sheep and wolves, (anothei-

instance sometimes adduced,) there is no reason to dis-

pute, because this can be very satisfactorily accounted
for, by the dread which the animal preyed upon necessa-

rily feels of that which makes it a prey. But in these

examples, where we have recourse to a latent principle

of aversion for which no reason can be assigned, there is

good reason to prove, before we admit of the reality of

the fact. Some philosophers, indeed, tell us, that an

animal body is to be considered as a kind of harpsichord,

of which the nerves arc the strings. These nerves,

differing in tension in different bodies, occasion a dif-

ferent vibration from the same external cause ; inso-

much, that what is agreeable to one may be painful to
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another; and that which produces sympathy in one in-

dividual, may in another excite antipathy. This theory

is at least so far founded in trutli, that the nerves of one

person are much more easily affected than those of

another; and may at one time be pained by what, in most

cases, is merely' indifferent. Thus the scratchinp; with

a knife on a plate, will set a delicate person's teeth on

edge ; and we cannot well question the authority of Mr
Boyle, when he assures us, that an ingenious domestic

of his own, would have his gums bleed at the tearing of

brown paper ; and that he himself had a kind of shiver-

ii^ at the repeating of two verses in Lucan. The fact

recorded by Dr Mather is somewhat more dubious, of a

young lady who would faint on seeing any one cut his

nails with a knife, although she felt no emotion on see-

ing them cut with a pair of scissars. Such examples, if

they really be facts, are sufficiently accounted for by a

high degree of nervous sensibility, without having re-

course, with the peripatetics, to any occult qualities in-

herent in bodies.

To this kind of antipathy, arising from a delicacy and

extreme susceptibility of nerves, Dr Beattie avows him-
self, at one period of life, to have been subjected. The
passage in which he makes this acknowledgment, oc-

curs in his Elemeyits of Aloral ^ciVjzcc, and is as follows:
" We are sometimes conscious of strong dislike which
we can hardly account for, and which to others, and to

ourselves too perhaps, may appear capricious, or even
ridiculous. This has been called antifiatliy. Most peo-

ple feel it on seeing a crawling toad or serpent ; and
such antipathy is useful, and therefore reasonable, be-

cause it contributes to our safety ; but whether it be

owing to constitution, or to acquired habit, I cannot say,

as I know not, whether a child, previously to advice or

example, would be conscious of it. To certain kinds of

food, as pork and cheese, some people have an antipathy,

which may be the effect o^npleasant associations, or

perhaps it may be constitutional ; for I have heard of

those who would grow sick if cheese were in the room,

though they did not see it. I know men, both healthy

and strong, who are uneasy when they touch velvet, or

see another handling a piece of cork. And I remember,
that, in my younger days, ifmy hand happened to be cold,

I could not, without uneasiness, handle paper, or hear it

rustle, or even hear its name mentioned. What could

give rise to this I know not, but I am sure there was no
affectation in the case. Of this pafiijrupbobia I need not

inform the reader I was cured long ago ; and I doubt not

that such unaccountable infirmities might be in many,
perhaps in most cases, got the better of, which, when it

can be done, ought not to be neglected, as every thing

is a source of inconvenience, which gives one the ap-

pearance of singularity, or makes one unnecessarily

dependent on outward circumstances." (P. i. c. 2. 15.)

The antipathy toftertain kinds of food, as pork, cheese,

&c. is much akin to tlial which arises from high ner-

vous sensibility, and is in fact nothing more than a cer-

tain weakness or delicacy of the stomach ; and these are

the only kinds of repugnance that we can allow to be
real, or original inherent antipathies : every other aver-

sion that has been commonly spoken of under this name,
seems to be fairly ascribable either to fear, whether well
or ill-founded, or to mere affectation. There are many
persons who, from the desire of appearing extremely
delicate, will affect antipathies among other singulari-

ties, to the no small molestation of themselves and
others ; and who will scream at the sight of a spider, a

caterpillar, a mouse, or even a frog, as if by the presence
of such creatures their lives were endangered. These
fictitious aversions, which arc not felt, but pretended,
can with no propriety be called antipathies ; they are
merely affected airs, which are assumed for the sake of
appearing singularly refined, and of a constitution so ex-
quisitely sensible, as to require to be treated with pecu-
liar delicacy.

It is equally absurd to give the name of antipathy to

that aversion which results from terror, whether well or
ill-founded. The sheep has an antipathy to the wolf,

because tiie wolf devours the sheep, and will pursue it

wherever he meets it, just as the cat will tlie mouse, or
the dog the cat. And that these aversions result from
the apprehension of danger, rather than from any occult
cause, is farther evinced by tliis, that habit and education
will be sufficient to conquer them completely. Instances
have repeatedly occurred, of dogs and cats becoming
intimate companions and friends, when reared toge-
ther from their infancy ; and there are even examples of
cats becoming the patrons and protectors of birds which
have been brought up in tlieir society, and of receiving
in return very cordial caresses from those timid objects
of their protection ; so powerful is the influence of habit
and education, in opposition to instinct apparently the
most insurmountable.

It appears to be entirely from terror that most people
feel an antipathy at serpents, toads, and other reptiles.

The toad is a very loathsome animal; and although he
is probably very harmless, his appearance is calculated
to excite a considerable degree of apprehension. The
same is the case with most of the reptile tribe ; and if

the serpent be possessed of more natural beauty, we arc
still taught from our earliest infancy, that he is a venem-
ous creature, ready to sting or bite us to death. His
hissing, and rapid gliding motion, conspire to increase
the apprehension which his presence excites ; for what-
ever moves I'apidly will excite some fear, if we are in

doubt whether it be harmless. It is to this cause that
we are inclined to ascribe the antipathy which many
people have for a mouse, and also for a spider, animals
too contemptible to be objects of serious apprehension.
The antipathy against eels, which some people profess
to feel, is sufficiently accounted for, by the resemblance
of these animals to serpents, to which they arc in many
respects similar. Cats are creatures, that, when provok-
ed, will bite and scratch very severely; they are there-
fore natural objects of alarm to the timorous ; and
among the tales of the nursery, there are many of the
mortal wounds inflicted by cats upon those who have
irritated, or who have even incautiously fondled them.
It is not therefore to be wondered at, that, among the
prevailing apprehensions, known under the name of an-
tipathies, that to cats should make a conspicuous figure.

As these animals have a strong and disagreeable smell,
the person who suffers from this apprehension may very
readily discover their presence in a room, although they
should be completely hid from view ; and if, after a
search, the cat makes her appearance, the belief in an-
tipathies will be not a little fortified by this apparent
miracle.

We infer, therefore, that antipathies, in the sense of
unaccountable aversions from occult causes, have no
real existence in nature. Certain persons, from an over
delicacy of nerves, will be disagreeably affected by many
things which to the generality of mankind-are indiffer-

ent; but this cannot properly be called an aversion
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arlsins^ tVoui an occult cause. Tlie anlipatlues to 'which

this chiuactcr has been annexed, are either mere legen-

dary talcs, apprehensions, where there is a real cause of

alarm, chikU^h tenor of imaginary danger, or an affect*

cdly assumed repugnance for what is in itself an object

ratliei' of contempt than o! fear. A good education will

prevent the growth of the greater part of these trouble-

some and adventitious parts of the human constitution

;

and too nmch care cannot be taken in regulating the

supposed antipathies of children, by familiarising them
Avilh all kinds of objects, by exposing the fabulous stories

concerning the hurtful qualities of many things, which
are altogether harmless; and by leaching them to view,

without emotion, such as are really dangerous, in con-

sequence of shewing the means of defence, and the

methods of escajjing tlieir noxious influence, (m)

ANTIPHONE, in the music of the Greeks, signi-

fied the interval of the octave, whose ratio is ^. See

Eighth, (f)

ANTIPHONY, from «vt;, opposite, and ^wvij, sound,

is a particular species of church-music, in which the

singers are divided into two bands or choirs, and sing the

veises of the psalms alternately, or in dialogue. See
Burney's Hhtory oi Music, vol. ii. p. 10. (j)
ANTIPODES, from avn, opposite, and xoJ^e;, the

feet, the name given to those inhabitants of the earth,

who live diametrically opposite to each other. The an-

tipodes live in the same parallels of latitude, but in op-

posite sides of the equator, and under meridians ISO",

distant from each other. See Geogr.\phy. (w)

ANTIQUARY, a person who studies and investigates

the remains of antiquity. For an account of the so-

cieties that have been established for promoting the

sludv of antiquities, see Society.
ANTIQUITIES, a term properly denoting whatever

testimonies, records, or memorials, of ancient nations

have descended to modern times. It is likewise employ-

ed to signify the knowledge which may l)e obtained re-

specting the monuments, archives, implements, coins,

ceremonies, arts and manners of ancient nations, as well

as the science which professes to instruct us in that

knowledge. Antiquities are called by Bacon, the wrec/cs

of histoni ; comprising all such particulars as industri-

ous and learned men ha.ve collected from genealogies, in-

scriptions, monuments, coins, names, etymologies, ar-

chives, instruments, fragments of history, kc.

Considered as a science, or peculiar branch of study,

antiquities has a very great extent, and includes a vast

variety of important particulars. It extends to the. re-

mote and obscure periods of history ; to the origin of

the different tribes of men; the rise of governments;

tlve foundation of families; the institution of offices in

the state ; of forms of worship in religion ; and of tra-

ditionary observances among the people. It professes

also to give the history of ancient edifices, habiliments,

implements, coins, statues, paintings; and, in general,

of every remarkable monument, both of the useful and

ornamental arts. In addition to all this, it ought to

make us acquainted with whatever is curious or instruc-

tive in the usages of ancient nations; their domestic

habits; their favourite pursuits and amusements; their

ordinary practices and opinions. That all this kind of

knowledge is highly useful, as well as curious and amus-

ing, cannot be reasonably denied ; although it is to be

regretted, that on many of the branches of inquiry,

which come within the province of the antiquarian, he

irmst content himself with conjecture and hypothesis,

instead of the certain testimony of fact. Antiquities is

in truth the most conjectural of all sciences, if it be al-

lowable to conjoin such an epithet as conjectural with
the term science ; %mcc, as has been observed by Dr
Reid, " whatever is built upon conjecture, is impi-opeiiy

called science ; for conjecture may beget opinion, but
cannot produce knowledge." The historian is supposed
to depend almost entirely upon testimony, and rarely to

indulge conjecture ; but the antiquarian mixes conjec-

ture with testimony ; and the former often makes the

larger ingredient. Let the student of antiquities, there-

fore, be on his guard against this imperfection, in fte

object of his pursuit; and let him no farther rely on tlft

knowledge which he supposes himself to acquire, than
as that knowledge is supported by competent, and suf-

ficiently credible evidence. On the other hand, let us

avoid indulging in the ridicule and contempt, with

which the study of amiquities is sometimes undeserved-
ly treated. It is true, that antiquaries, from a spirit of

pedantry, or affectation of singularity, have often been
guilty of carrying their researches into periods of im
penetrable obscurity; or employing themselves in labo

rious investigations concerning trifling and contemptible

objects. But we ought not, from the abuse of a science,

to be induced to neglect its application to rational and
useful purposes; and that such purposes maybe ac-

complished by the study of antiquities, is sufficiently

evinced by the valuable information which has beea
drawn from this source, respecting the history, laws,

religion, manners, and literature, of a great number of

ancient nations.

As the science or study of antiquities comprehends an

extensive variety of important subjects, it has, with

propriety, been divided into several subordinate branch-

es; of which the following seem most worthy of notice.

\. Ecclesiastical antiquities, subdivided into Jewish,

Christian, Heathen, Mahoi^tan, &c. 2. Political or his-

torical antiquities, which profess to make us acquainted

with the origin of states, governments, magistrates,

and laws. 3. Military antiquities. 4. Literary antiqui-

ties, including those which relate to the history of the

arts of design and of imitation : and, 5. Domestic an-

tiquities, which comprehend whatever concerns the

manners and familiar employments of nations. In the

few observations which we propose to make on the sub-

ject in this article, we shall not confine ourselves to

this methodical division, which, after all, is not very

philosophical.

All ages have had a great esteem and veneration for

antiquity; and the most ancient, not only of men, but of

families, cities, and countries, have ever been accounted

the most honourable. Hence arises a rivalry among na-

tions, as among families, to arrogate to themselves the

honour of carrying their origin to a remoter age than

that of any other people. Almost ^i&ry ancient tribe,

whose first original was not satisfactorily ascertained,

pretended to have been of an equal duration with the

earth itself. The Egyptians, Scythians, and Phrygians,

all fancied themselves to be the first race of mankind

;

and the same kind of vanity held among several of the

nations of Greece. The Arcadians boasted that they

were jrfort^.mi, or older than the moon; and the Athe-

nians gave out, that they were produced at the same

time with the sun, as Menander the rhetorician testifies.

This singular people assumed to themselves the honour-

able appellation (for so they thought it) of AvTox^o^ii,

or sprung from their native soil ; in allusion to the an-
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cient opinion, tliat, in tlic beginning of the world, men,

like plants, in consequence of a wonderful prolific vir-

tue, with which the earth was then endowed, sprung

full-formed from her womb. It was in allusion to this

assumed origin, that the Athenians called themselves

Tt'riytj, or qrass/w/i/iers ; because these insects were

believed to be '/jjyevfT;, or generated out of the ground;

and some of them wore grasshoppers of gold, binding

them in their hair, as badges of honour, and marks to

distinguish them from others of later duration, and

less noble extraction.

The claims of the ancient Chaldeans, and of the mo-
dern Indians and Chinese, are well known to have been

equally strenuous for this interminably remote antiquity.

In the case of these nations, as well as of the ancient

Egyptians, this circumstance has given rise to the in-

vention of various fictitious periods of time, of immense
length ; during which it was pretended, that certain

great revolutions took place, of which accounts are fa-

bricated ; and certain astronomical observations were
made, of which the dates arc delivered without scruple.

The antiquarian is called upon to be strictly on his guard
against these absui'd claims, which may be said to be

common to all mankind ; and which are the more diffi-

cult to confute in a satisfactory manner, on account of

the darkness of the ages in which such traditions take

their rise, and the want of all authentic records con-

cerning the manner in which the greatest part of the

regions of the world have been peopled. That the most
skilful antiquarians of our own times may sensibly profit

by this caution, will no doubt Ise granted by any one,

who shall impartially examine the hypotheses, which

have at different times been proposed, to account for

the peopling of Ireland, Scotland, Wales, and various

other countries, in which the author of the hypothesis

feels in himself a national interest, respecting the peo-

ple about which he writes.

Of the facility with which historians adopt these ex-

cessive claims to antiquity, even where they have no

national bias, the following are a few examples. Pom-
ponius, in following the hints of Herodotus, reckons 330

Egyptian kings previous to Amasis ; and allows to the

world a duration of 13,000 years. Diodorus Siculus

places between the first Egyptian king, and the expe-

dition of Alexander the Great, an interval of 23,000

years. Diogenes Laertius does not scruple to double

this period. When Alexander entered Egypt, the priests

proved to him, by their sacred histories, that the king-

dom of Persia, which he had just conquered ; and that

of Macedonia, to which he had succeeded by birth, had
each endured for 8000 years. It is, however, demon-
strated by the best historians and chronologists, that

the Persian empire existed only 300 years, and the Ma-
cedonian about 500 Our readers will easily be able to

supply examples of a similar credulity, or proneness to

exaggeration, in modern antiquarians.

The study of antiquities illustrates and explains a

number of modern usages, and superstitious observances,

which could not otherwise be understood. Many of the

popular superstitions among the people of Britain are

found to be remnants of the superstitious rites prevalent

among Pagan nations, and particularly among those

where the influence of the Druids prevailed ; and it is

only by exainining into the particular rites and articles

of faith of these idolaters, that any satisfactory "tight can
be thrown upon some of the most common superstitious

observances of the populace. The singular practice

Vol. II. Part I.

which prevails in this country, of celebrating the first

of AprU, by imposing on the credulity of our neigh-
bours, or by "making April fools," as it is called, is

found also to prevail in India, where it is called the
Hull, and is celebrated at the end of March, generallv
on the last day. But it is at this period of the year that

the sun enters ylries, and the astronomical year com-
mences. The hull was, therefore, an astronomical fes-

tival, probably in part also religious, as the season of the
winter solstice has now become with us, from the adap-
tation of the calendar to our theological system. In the
festivities with which the common people still celebrate
their Christmas, there are pretty evident remains of
druidical superstition. We know, that in ancient times,
the chief druid, attended by crowds of the people, went
into the woods, in the night of the winter solstice, and,

with a golden sickle, cut a branch of the misletoe of

the oak, called gliiah in Celtic, and carried it in triumph
to the sacred grove. The people cut for themselves,
and carried home a similar prize, consecrated by the
druid. At present, the pews of our churches, and even
the chambers of our cottages, are ornamented with this

plant at Christmas. But in France, a century and a half

ago, there were still more perceptible traces of the dru-
idical superstition : A man, whimsically apparelled, fol-

lowed by a train of monks, demanding money, set out
for the woods, bawling " Au (jui menez-Ie roi le vent."
At the same time, people in disguise, (guisards,) forced
into the houses, playing antic tricks, and bullying the
inhabitants lor tnoney and victuals. This practice, how-
ever, was forbidden by Louis XIV., on account of the.

riots which it occasioned ; but it is not difficult to trace
in it the origin of our Scottish guharts, as well as of the
term hogmcnay; by which the Scotch distinguish the
last day of the year. In a similar way, the Scottish BcU
taen and Halhnuevcn superstitions have been satisfacto-

rily deduced from druidical observances. While in the
generally prevalent prejudice of the inauspiciousncss of
Friday, we find a remnant of the doctrine of unlucky
days, so common among the Greeks and Romans.
On the other hand, the difficulties which occur in an-

cient records, may often be very satisfactorily explained,

by a knowledge of the usages and superstitions of the

modern descendants of the people to whom these records

refer. This has been particularly exemplified in the

case of the sacred scriptures, which have received many
important illustrations from the facts collected by mo-
dern travellers, into the countries of which the manners
and practices arc alluded to in the Old and New Testa-
ment. The work of Harmer, which has of late received
considerable accessions, has it professedly in view to

throw light upon the difficulties of scripture by this

sort of accessory illustration ; and shews the great bene-
fits that proceed from this particular branch of antiqua-

rian research.

Having made these general remarks upon the use
and abuse of the study of antiquities, we shall conclude
with some observations upon that particular branch of
the study, which is sometimes called ciassical, or the
knowledge of the antique ; and which has for its object

a particular acquaintance with the statues, paintings,

sculptures, monuments, medals, and other precious re-

lics of ancient Greece and Rome. This has attractions

of a very peculiar nature, on account of the wonderful,
and, it is supposed, unrivalled excellence, to wliich the
ancient Greeks and Romans attained in every depart-

ment of the fine arts. The remains of their architec-

C'c
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ture, and of their statuary, which have escaped the

ravages of time, and descended to us in somewhat of

a perfect slate, continue to be viewed by the connos-

sieur, with enthusiastic admiration ; even after every

attempt which the most skilful modern artists have

made to rival or exceed them. Their basso-relievos

;

their coins ; their gems and cameos, are not of less

admirable execution ; and there is much reason to be-

lieve, that in painting they were not less eminent; al-

though, from the perishable nature of the specimens

of this branch of the arts, but few models have descen-

ded to us, and none of these probably of much intrinsic

value. Among the paintings of antiquity, which have

reached modern times, the principal have been some
specimens of fresco, rescued from the ruins of Adriana,

Herculaneum, and Pompeii ; on which it cannot be sup-

posed that much graphic skill would be employed. To
these we have to add, the Aldobrandine nuptials ; the

figures on the pyramid of Cestius ; a figure of Rome
on the Palladium, and some similar performances, which
we cannot suppose to have been works of the highest

value. It would, therefore, be unreasonable, from the

evidence which we possess, to refuse to the classical

age of antiquity, that pre-eminence in painting, which
it undoubtedly possessed in the corresponding branches

of the arts of design.

On such a subject, the testimony of so skilful an ar-

tist as sir Joshua Reynolds, is particularly worthy of

notice. " There can be no doubt," says that gentleman,
" but that the same correctness of design was required

from the painter as the sculptor ; and if the same good

fortune had happened to us, in regard to their paintings,

to possess what the ancients themselves esteemed their

master-pieces, which is the case in sculpture, I have

no doubt but we should find their figures as correctly

drawn as the Laocoon, and probably coloured like Ti-

tian. What disposes me to think higher of their colour-

ing, than any remains of ancient painting will warrant, is

the account which Pliny gives of the mode of operation

used by Apelles; that over his finished picture he spread

a transparent liquid like ink ; of which the effect was
to give brilliancy, and at the same time to lower the too

great glare of the colour: Quod, absoluta opera, atra-

niento illinebat ita tenui, ut ad ifisum repercussii clari-

tates colorum excitaret. Et turn ratione magjia ne colo-

rum claritas oculorum aciem offenderet. This passage,

though it may possibly perplex the critics, is a true and
artist-like description of the effect of glazing or scumb-
ling, such as was practised by Titian, and the rest of

ihe Venetian painters. This custom, or mode of opera-

tion, implies at least a taste of what the excellence of

colouring consists, which does not proceed from fine

colours, but true colours ; from breaking down those

fine colours, which would appear too raw, to a deep-

toned brightness. Perhaps the manner in which Cor-

regio practised the art of glazing, was still more like

that of Apelles, which was only perceptible to those

who looked close to the picture, ad manum intuenii de-

mum afijiarcret ; whereas, in Titian, and still more in

Bassa, and others his imitators, it was apparent on the

slightest inspection : Artists, who may not approve of

«f glazing, must still acknowledge that this practice is

not that of ignoi-ance.

" Another circumstance, that tends to prejudice me
in favour of their colouring, is the account we have of

some of their principal painters using but four colours

only. I am convinced, the fewer the cleaner will be the

effect of those colours ; and that four is sufficient to

make every combination required : two colours, mixed
together, will not preserve the brightness of either of

them single ; nor will three be as bright as two. Of
this observation, simple as it is, an artist, who wishes to

colour bright, will know the value. In regard to their

power of giving peculiar expression, no correct judg-

ment can be formed ; but we cannot well suppose, that

men, who were capable of giving that general grandeur
of character, which so eminently distinguishes their

works in sculpture, were incapable of expressing pecu-
liar passions. What they appear to have most failed in,

is composition, both in regard to the groupmg of their

figures, and the art of disposing of the light and shadow
in masses. It is apparent that this, which makes so

considerable a part of modern art, was to them totally

unknown. If the great painters had possessed this ex-

cellence, some portion of it would have infallibly been
diffused, and have been discoverable in the works of the

inferior ranks of artists, such as those wqrks which have
come down to us, and which may be considered as on

the same rank with the paintings that ornament our

jiublic gardens. Supposing our modern pictures of

this rank only were preserved, for the inspection of con-

noisseurs two thousand years hence, the general prin-

ciples of composition would be still discoverable in those

pictures : However feebly executed, there wotild be

seen an attempt to an union ofthe figure with its ground ;

some idea of disposing both the figures and the lights in

groups. Now, as nothing of this appears in what we
have of ancient painting, we may conclude that this

part of the art was totally neglected, or more probably

unknown. They might, however, have produced single

figures, which approached perfection, both in drawing

and colouring ; they might excel in solo, (in the lan-

guage of musicians,) though they were probably incapa-

ble of composing a full piece for a concert of different

instruments."—Reynolds's jVotes upon Fresnoy,not.& 37.

V. 350. See Painting.
The causes of this remarkable pre-eminence, to which

the ancients attained in the fine arts, particularly in

sculpture, statuary, architecture, and engraving, form

an interesting object of speculation. One obvious ad-

vantage of the antique imitation of the human form,

arose from the frequent opportunities which the artists

enjoyed, of viewing nature either entirely uncovered, or

veiled only with light and graceful cloathing. At the

gymnasia, or public places, where the youths performed

the various feats of running, wrestling, boxing and leap-

ing, quite naked, they had an opportunity of studying

the finest examples of the natural and graceful play of

the muscles ; and had exhibited before them every

variety of posture and attitude, with a dignity and ex-

pression that can never be imitated by those mercenary

models, that sell their ignoble nakedness to the artists

in our modern academies. It has been asserted, that

even the modest women of those days considered them
selves as honoured, by being allowed to sit as models

for a goddess ; and, if report may be credited, not less

than 400 young women, of the first rank and beauty,

stood to tlie sculptor who executed the Venus de Me-
dicis. Another essential advantage, which antiques

possess over modern productions, is, that they are in

general works of much longer time. Among the an-

cients, it was thought a great deal for one sculptor to

have executed four or five statues in the course of his

life ; hence tlie high finish of the most celebrated mar-
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bles of antiquity, which bears the minutest inspection,

and the trial of every different light. It was likewise

no small advantage to possess an unoccupied field, in

which the exertions of genius were unlettered, and free

from the reproach of imitation. A modern artist labours

under the disadvantage of a comparison with the fine

models of antiquity, which, while he despairs of sur-

passing, he is compelled, by the tyranny of taste, in

some measure to copy. Nothing can more cruelly damp
the ardour of invention, or check the generous emula-

tion to excel.

We ought not, however, to allow our admiration of

the antique to transport us too far ; or to blind us to the

faults which appear even in the statues of Greece and

Rome, while we refuse a just tribute of applause to the

exertions of our most esteemed modern artists. There

is undoubtedly the greatest dignity and beauty in many
specimens of the antique, which we possess ; but some-

times this is obtained at the expense of animation, and

just expression. " The ancient sculptors," says sir

Joshua Reynolds, " neglected to animate the features,

even with the general expression of the passions. Of
this, the group of the boxers is a remarkable instance ;

they are engaged in the most animated action with the

greatest serenity of countenance. This frequent defi-

ciency, in ancient sculpture, could proceed from nothing

but a habit of inattention to what was considered as

comparatively immaterial." It is said, that Michael An-
gelo, desirous of exposing the undue predilection in

which the classical antique was held in his time, formed

with great care a statue of Cupid, which he buried in a

spot where he was sure it would be found, after having

broken off one of its arms. The Cupid having been dug
up, all the world pronounced it to be an antique, and

resounded with its praises ; till the modem artist hav-

ing produced the arm, which fitted exactly to the de-

fective trunk, the connoisseurs were compelled, how-
ever reluctantly, to acknowledge their blunder. The
anecdote, whetlier true or false, is instructive ; and

ought to be always present in the recollection of our

modern cognoscenti, who are so apt to give way to un-

due raptures on the sight of an ancient gem or medal.

An intimate acquaintance with ancient sculpture, sta-

tuary, engraving, &c., implies something more than a

skilful discrimination between what is truly beautiful

and classical, and what is fantastic or deformed. It im-

plies, also, a knowledge of the different styles of the

artists ; the manners of the various ages ; and the dif-

ferent kinds of materials on which the various arts have

been practised, whether wood, clay, ivory, precious

stones, marble, flint, or metal. The various peculiar

metallic compositions are objects of antiquarian as well

as of philosophical research ; and to distinguish ge-

nuine bronze, orichalcum, or Corinthian brass, from the

counterfeits which modern ingenuity sometimes imposes

upon the public ; or to ascertain the true aerugo, which
the lapse of centuries collects upon the surface of a

Greek or Roman medal ; confers no less honour upon
the connoisseur, than to point out the delicate traits by

which an ancient Venus is distinguished from the igno-

ble imitation of a modern artist. The study of the an-

tique has served to prove, that the ancients had attained

to a wonderful skill in the arts of metallurgy, pottery,

engraving, founding, moulding, &c. ; and in many res-

pects seem rather to have excelied than to have fallen

short of the most ingenious productions of the modern
work-shop. It was said by tlie late Mr Wedgewood,

who was doubtless the most skilful manufacturer of
porcelain of our own times, that the famous Barberini
vase, afforded evidence of an art of pottery among the

ancients, of which we are as yet ignorant even of the

rudiments.

The study of classical antiquities, while it improves
and matures the taste, throws very material light upon
many curious particulars respecting ancient manners
and ancient history. In the statues of Greece and Rome,
we have the costume and drapery of these countries

exactly represented ; and, hi a cronological series of me-
dals, we can trace the variations of fashion with con-

siderable accuracy ; while we have exact representa-

tions of many ancient monuments, warlike weapons,
instruments of sacrifice, and domestic implements, with
the forms of which we could never otherwise have been
acquainted. By the same means, the dates of many re-

markable transactions in history are fixed with the most
satisfactory precision. See Medals.

It remains to mention some of the most celebrated

works on antiquities. Eusebius has preserved some
fragments of the P/nenician Antiquities of Sanconiathon ;

of which we have an English translation by bishop Cum-
berland ; with notes. Sec. Lond. 1720. Of the Chaldaic

Antiquities of Berosus, some fragments have been col-

lected by Joseph Scaliger and Fabricius. Annius of

Viterbo, a Dominican monk, forged a Berosus, which
he published in 1498; and afterwards produced the

Egyptian Antiquities of Manitho. Dionysius Halicar-

nassus traced the Roman Antiquities, and Josephus the

Jewish. The Greek Antiquities have been ably given

by Gronovius, and since by Potter and Harwood. The
Roman, by Grsevius, Hoepfner, Heineccius, Cantelius,

Basil, Kennet, Ecc. &c. {in)

ANTIQUITY of the world. See Creation, World,
and jEtna.
ANTIRRHINUM, a genus of plants of the class

Didynamia, and order Angiospermia. See Botant-

ANTISEPTICS. Some varieties of vegetable mat-

ter, and the greater number of the animal products,

are liable to a series of spontaneous decompositions,

from the re-action of their elements, which constitute

the process of putrefaction. The intermixture of cer-

tain substances counteracts these changes ; renders

them more slow, or altogether prevents them : These
are named Antiseptics. The power of a number of

bodies belonging to this class, has been long known from
popular use. The applications of sea-salt, of nitre, of

vinegar, and of ardent spirits, to preserve animal sub-

stances untainted, are among the common practices

which have been in use from very remote periods : and
the antiseptic quality ofa number ofaromatic substances,

resins and camphor, has led to their employment in em-
balming, and in some similar processes.

The most extensive series of experiments on the

powers of antisepsics, are those which were made a

number of years ago, by sir John Pringle, published in

the 46th volume of the Philosopltical Transactions.

Though sea-salt is the substance most generally used,

perhaps, as an antiseptic, it docs not, according to these

experiments, derive this from any superiority of power
;

for it is inferior to many others ; but is rather preferred,

from its communicating no unpleasant taste or other

quality to the substances which it preserves. Taking
this salt as a standard, and stating its power of preserv-

ing animal mattei-, such as flesh, from putrefaction at 1,

Cc2
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tjic comparaiivc powers of otlier salts are stated in tlie

followinij tabic :

Sal gem, - - 1 +
V'itriolateil tai'tar, 2

Spirit of niindererus, 2

Soluble tartar, - 2

Diuretic salt, - 2-|-

Sal-ammoniac, - 3

Saline mixture, - 3

Nitre, - - - -1+
Salt of hartshorn, 4+

of wormwood, 4+
Borax, - - 12+
Salt of amber, - 20+
Alum, - - 30+

A number of vegetable substances even exceeded
these in antiseptic power. Myrrh, he supposed to be

30 times more powerful than sea-salt ; several bitters,

such as serpentaria, chamomile, or Peruvian bark, he in-

ferred, exceed it 120 times; flesh remaining long un-

tainted, when immersed in their infusions : and cam-
phor, he calculated to be the most powerful perhaps of

any antiseptic, its power, compared with that of sea-

salt, being stated as 300 to 1.

These experiments, however, cannot be regarded

as altogether free from fallacy. It was in particular

found, that the different substances did not possess the

same comparative antiseptic powers, with regard to dif-

ferent kinds of animal matter. Much, too, depended on

the proportions employed ; as is well shewn by a singular

fact, that some substances, such as sea-salt, which in a

large proportion resist putrefaction, actually favour it

when mixed in a smaller proportion. Some of the

gases, especially nitric oxide, are powerful in resisting

putrefaction ; and several of the metallic salts, as nitrate

of silver, or corrosive muriate of mercury, are used in

preserving objects of natural history from the animal

kingdom, from their high antiseptic power.

Little satisfactory has as yet been advanced with re-

gard to the theory of the action of antiseptics. It is

sufficiently obvious, that whatever is unfavourable to

the exertion of the mutual affinities of the elements of

the animal matter, must have a tendency to preserve its

composition, and of course must retard putrefaction.

Hence the reason, why that process is checked by cold,

and also by exsiccation. But it is not easy to explain,

on this principle, how many of the substances, which
act as antiseptics, operate. There is no obvious opera-

tion, for example, of sea-salt on animal matter, nor any
known chemical agency of it, from which it couldHje in-

ferred, that it would exert any such quality. The power
of camphor, and other vegetable antiseptics, has been
supposed to be owing to their effluvia being destructive

lo the ova of insects ;—tliey probably in part operate by
this in preventing the destruction of animal matter ; but
this is obviously different from their real antiseptic

power, which the experiments of Pringle prove they
possess. Those of them which contain tannin, may
operate from this principle, entering into combination
with the gelatin and albumen of animal matter; and
perhaps, in the greater number of cases, their action

IS to be ascribed to combinations of this kind being esta-

blished.

Antiseptics, in the language of materia medica, are
medicines supposed to operate, by resisting putrefaction
in the fluids or solids of the animal body. There is no
reason to believe, that putrefaction ever takes place
while life exists; and the remedies which have been
referred to this class, are either inert, or p!;ove bcnefi-
ciiJ by a diflcrcBt mode of opcratiotu (b)

ANTISPASMODICS, from atn, against, and ^vxirfuf,

a spasm, is the name given to a class of medicines, for

curhig spasms or convulsions. See Medicine, (y)
ANTISTHENES, a celebrated Alhcnian piiiloso-

pher, the founder of the Cynic sect, was born about the

ninetieth olympiad, or the year 42u B. C. In his youth,
he had been engaged in military exploits; till, captivat-

ed by the wisdour of Socrates, he prevailed upon many
young men, who were his tcllow-siuaeius, with the so-

phist Gorgias, to become disciples of that philosoplier.

So great was his ardour lor moral wsdom, that, though
he lived at the distance of lony stadia Iroiu the city, he
came daily to Athens to attend upon Socrates. He
judged it more consonant to the spirit of his master, to

adhere in practice to the precepts of his morality, than
to prosecute the subtle disquisitions, in which many of

his followers were engaged. But he seems to have
carried to a faulty excess the practice of that temper-
ance, frugality, and abstinence, which the moral pre-
cepts of his master recommended. He frequently ap-

peared in a thread-bare and ragged cloke ; upon which
Socrates, remarking that Antisthenes took more pains

to expose, than to conceal, the tattered state of his dress,

said to him, " Why so ostentatious ? Through j our rags
I see your vanity."

Antisthenes chose for his school a public place of ex-
ercise, without the walls of the city, called the Cyno-
sarguin, or temple of the white dog ; from which some
have derived the name of the sect; while others deduce
it from the appellation of Kvuv, or Uog, given to An-
tisthenes, on account of his snarling manner. Here,
despising the subtle speculations of philosophy, he in-

culcated, both by precept and example, a rigorous dis-

cipline. His diet was of the most simple kind ; he wore
no other garment than a coarse cloak ; suffered his beard
to grow; and carried a wallet and staff, like a wander-
ing beggar. The harsh tenor of his doctrines, and the

moroseness with which he inculcated them, procured
him but few followers : for he censured pleasure as the

greatest evil ; saying, that he would rather be mad,
than lead a voluptuous life. When the celebrated Dio-
genes applied to him to be received as his pupil, he was
in a peevish humour, mortified by neglect, and refused

to receive him. Diogenes, still persisting to importune
him for admission, Antisthenes lifted up his staff, to

drive him away ; upon which Diogenes said, " Beat me
as you please ; I will still be your scholar." Antisthenes,

overcome by this perseverance, received him as his

pupil ; and afterwards made him his intimate companion
and friend. In his last illness, Antisthenes was fretful

and impatient; wearied of life, yet unwilling to die.

When Diogenes at that time asked him, whether he
needed a friend, Antisthenes replied, " Where is the

friend that can free me from pain ?" Diogenes present-

ed him with a dagger, saying, "Let this free you :" But
Antisthenes answered, " I wish to be freed from pain,

not from life." He wrote many treatises, amounting,
according to Laertius, to 10 vols. None of them, ho\f-

ever, are extant, except two declamations, under the

names of Ajax and Ulysses. He was accused of irre-

ligion; but seems to have entertained just notions of

the unity of the Deity. For Cicero informs us, that in

his book, which treated on physics, he advanced, that
" the gods of the people are many ; but the God of na-

ture is one." (De A'at. Dcor. 1. I.e. 10.) Several of

his maxims and apophthegms have been preserwd by
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Laerdus. See Suhlas. ,¥.tian, I. 9. c. 36. Cic. dc Oral,

ntog. 6. Plut. m Lye. Fabr. Bibt. Grxc. 1. ii. c. 23. s. 32.

Brucker's and Enfield's Hist, of Plidoscphy. (m)

ANTITHESIS, from «vr,, opposite, and nSr./^i, to

place, is the contrast or opposition of words or senti-

ments, in order to mark more strongly the difl'ercnce

vhich exists between them. The following; are exam-

ples of antithesis from two of our best modern poets :

—

Yet, at thy call, the hai-cly tar pursued,

PalCy but intrepid, sad, but unsubdued.

Campbell's Pleasures of Hope.

Wise without learning, plain and good.
And sprung- of Scotland's gentler blood

;

Whose eje, m age, c{uick, clear, and keen,

Shewed what, in yuutli, its glance had been.

Scott's jflannion.

The following example of antithesis, from the writings

of John Lilly, who flourished in the reign of queen Eli-

zabeth, will shew the pedantry which marked some of

the compositions of that period.
" He caused the sees to brcake their boundes, sith

men had broke their vowes ; and to swell as farre above
their reach, as men had swerved beyond their reason.

Then might you see shippcs sayle where shecpc fed;

anchors cast where ploughes goe; fishermen throwe
their nets where husbandmen sowe their corne ; and
fishes throw their scales where fowles do breed their

quilles."—See Andrew's Ifist. of Gnat Briiuin, book
vii. chap. vii. p. 1, § 1. (a-)

ANTITRAGUS, an eminence of the cartilage of the

human external ear. See Anatomy, p. 771. (/)
ANTONIANO, Silvio, Cardinal, was born at Rome

on the 31st of December, 1540, of a very obscure family.

When only ten years of age, he discovered a w onderful

talent of improvisation, or speaking extempore verses,

with such readiness and fluency as seemed altogether

supernatural. He was introduced to cardinal Trueses,

who took him to his house, and gave him a salary, which
enabled him to apply with diligence to the Greek, Latin,

end other important branches of education. At a ban-

quet in the house of that prelate, Silvio had an opportu-

nity of recommending himself to cardinal John Angelo
de Medicis, from whom he afterwards received very ex-

traordinary favours. He was desired to present a nose-

gay to the person whom he judged likely to be elevated

to the papal throne, and carried it directly to this cardinal,

addressing him, at the same time, in some panegyrical

verses, which appeared too elegant and ingenious not to

have been composed for the occasion. The cardinal,

ignorant of Silvio's talent, testified some displeasure,

but his resentment was converted into admiration, when,
on a further trial of the young poet's powers, it was
found that he was equally successful, whatever subject
was proposed. Hercules, duke of T'errara, was ena-
moured of his character and talents, carried him to his

court, and spared no pains or expense which could con-
tribute, to the improvement of so promising a youth.
When only sixteen, this prince made him professor of
humanity at Ferrara, where he lectured, with great ap-
plause, to a numerous concourse of auditors. Here
also Silvio became the intimate friend of Paul Manutius,
who, while he lived, testified for him the fondest affec-

tion and admiration. On the duke's death, he was in-

vited to Rome, and was received in the most flattering
manner by the cardinal de Medicis, now, conformably
to his prediction, created pope, by the name of Pius

the 4h. This pontiff' appointed him secretary and Latia
preceptor to his nephew, cardinal Uorromeo, and after-

wards gave him the chair of humanity in tlie Roman
college, where he was honoured with the presence of
the most illustrious men of Rome. On the institution

of the Vatican Academy, by C. Borromeo, he was cho-
sen president, though only twenty, and assumed the
name of "• // rcsoluto." He was also created vice-rector,
and soon after rector to the university. Silvio now de-
voted himself exclusively to preparation for an ecclesi-

astical life. In this view, he renounced the chair of
humanity and its emoluments, which were ample, and
abandoned his favourite pursuits in poetry and litera-

ture. The same nmnificent patronage was extended to

him in his ecclesiastical career. He was honoured w itli

the intimate friendship of Pius the 5th, Sixtus the 5th,

and Gregory the 14tli; and, during twenty-five years,

was secretary to the Sacred College, an employment
which gave him frequent opportunities of displaying his

eloquence in the composition of papal mandates, and
other public documents. Gregory the 14th repeatedly
pressed him to accept the revenues of some rich bisho-

pricks, but Silvio rei'used them, dreading, he said, the
solemn account he must render of the souls committed
to his charge. After being made canon in the church
of the Vatican, by Clement the 8th, he was finally crea-
ted a cardinal, in 1598, and died in 1603.

Silvio deserves to be commemorated as a rare exam-
ple ot a person rising rapidly from an obscure condi-
tion, to the highest reputation and honours, without be-
ing corrupted by his elevation. Throughout every
period of his life he exhibited a modesty, prudence,
and equanimity, which silenced the envy of his rivals,

and secured to him a circle of affectionate friends, con-
sisting of the most illustrious characters of his age.
As a priest, his piety seems to have been fervent and
enlightened; the purity of his morals was almost pro-
verbial, and it is said that he never once violated his

vow of chastity. His influence in the church seems to

have been conscientiously exerted for what he believed
laudable purposes. Of his works, printed and manu-
script, a list will be found in Mazzuchelli. (s)

ANTONINUS Pius, one of the Roman emperors,
was born at Laviniuni, in the neighbourhood of RomCj
A. D. 86. He was descended from noble ancestors, who
came originally from Nismes, in Gaul; and his more
immediate progenitors had filled the highest offices at

Rome. He was educated in the house of ArriaS Anto-
ninus, his grandfather by the mother's side, who had
been twice consul, and who was esteemed the most vir-

tuous man of the age in wliich he lived. He became
possessed, in early life, of considerable wealth, through
the generosity of his relations; and he was called, in

rapid succession, to the most important public stations.

He was consul in the year 120, and afterwards one of
the consular governors of Italy, proconsul of .\sia, and
a member of Adrian's council. In 138, he was adopted
by Adrian as his son and successor, invested with pro-
consular and tribuiiilial autliority, and honoured with
the name of Csesar. Upon the death of Adrian, in 139,

he ascended the throne amidst the acclamations of the
people; and was immediately loaded by the senate with
various titles, expressive of their esteem. He received
the sirname of Pius, cither on account of his dutiful at-

tention to his father-in-law, and to the late emperor, or
on account of his gentle dispositions, and his respect for

religion. He was honoured also with ihe title of Bi^fj.
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Pontiff, and Father of hh Country. lie shewed him-

self worthy of the appellation, and made it the great

object of his government, to promote the peace and

prosperity of his dominions. He conducted himself

with all the moderation and huniility of a private per-

son. He paid great respect to the senatorial and eques-

trian orders. He filled the public offices with persons

of known integrity and ability. He patronized and re-

warded men of learning. He executed several public

works of utility and ornament. He resembled Numa in

his love of justice and piety, as well as in his anxiety

to preserve the empire in tranquillity. He was revered,

rather than dreaded, by neighbouring princes. The
fame of his virtues engaged many distant nations, such

as the Badrians, Hyrcanians, and Indians, to send am-
bassadors to his court, and to solicit his friendship.

Others, such as the Lazi, the Armenians, the Quadi,

though not subject to his empire, readily received prin-

ces of his appointment, and seemed desirous to be un-

der his paternal sway. It is related, that even the Par-

thian king, when he had advanced to the borders of

Armenia, with a hostile intention, was persuaded, by a

simple letter from Antoninus, to dismiss his troops, and

return in peace. It was a favourite saying of this humane
emperor, that he chose rather to save the life of one

citizen, than to put to death a thousand enemies ; and
owing, in a great degree, to his equitable and prudent

conduct, he had few enemies with whom to contend.

According to a principle, which he had adopted as use-

ful in governing, he resided almost constantly in his

capital ; and by means of his generals, he easily repress-

ed the few trifling commotions which took place during

his reign. In this way he reduced some insurrections

among the Daci, Alans, and Moors. He sent Lollius

Urbicus to keep the Britons in subjugation; and drew a

wall between the friths of Clyde and Forili, to oppose

the inroads of the Scots and Picts. He passed no edicts

against the Christians, nevertheless several persons suf-

fered martyrdom during his reign. It was to him that

Justin presented his first apology; and, though it had

not all the effect which was desired, yet it is certain,

that Antoninus afterwards wrote letters to several pro-

vinces, in favour of the Christians ; and expressly or-

dained their accusers to be punished, if they had no-

thing else to lay to their charge, except their religion.

After a reign of 23 years, and in the 75th year of his

age, he died of a fever, A. D. 161. His death was
deeply and universally lamented throughout his empire

;

his funeral was observed with the utmost magnificence;

and every possible honour was paid to his memory. He
is said to have been a person of a tall stature, and a ma-
jestic countenance; temperate in his mode of living,

and cheerful in his temper, disinterested and liberal in

the highest degree, amiable and unassuming in his pri-

vate conduct. He married Annia Galeria Taustina,

daughter of Annius Verus, and sister of Marcus Aure-
lius's father. She was a woman of a dissolute character

;

but, after her death, A. D. 142, Antoninus had the weak-
ness, or rather the impiety, to honour her as a divinity,

with priests, temples, and sacred rites. He had four

children by Faustina, two sons, and two daughters;

His sons appear to have died in childhood, but his daugh-
ters were married during his life, the eider to Lamia
Syllanus, and the younger to Marcus Aurelius. At the

same time that Antoninus was adopted by Adrian, he

was required by that emperor to adopt Marcus Aurelius,

who was then seventeen yeai's of age ; and also to take

charge of Lucius Verus, the infant son of Elius Verus
Caesar. He shewed great regard to Aurelius, gave him
his daughter Faustina in marriage, consulted him on all

occasions, declared him Csesar, and named him his

successor. See Univers. Anc. Hist. vol. xv. p. 183—
204. Gibbon's Rom. Hist. vol. i. p. 124. Histoire Auguste
Antoninus. Kutroji. lib. viii. cap. 8. ((/)

ANTONINUS Philosophus (Marcus Aurelius)
one of the Roman emperors, was born at Home, A. D.
121. His father was Annius Verus, who held the of-

fice of praetor at his death, and his mother was Domitia
Calvella, the daughter of Calvisius Tullus, who had
been twice consul. His father's family was supposed
to have descended from Numa Pompilius ; and his mo-
ther's from the celebrated Camilius, who delivered

Rome from the Gauls. His first name was Catilius Se-
verus, which was the name of his mother's grandfather.

He afterwards assumed the name of his own grandfa-

ther Annius Verus, by whom he was educated ; and on.

account of his strict regard to truth, he was called by

the emperor Adrian, Annius Verissimus. When he
was adopted by Antoninus, he took the names of M.
JElius Aurelius Verus ; and after his accession to the

throne, he laid aside the name of Verus, and adopted

that of Antoninus. The designation Philosophus was
not given him during his life, but has been unanimous-

ly conferred upon him by future liistorians, on account

of his attachment to philosophy. In his early years he

was very remarkably favoured by Adrian, to whose fa-

mily he is said to have been related. That prince ad-

vanced him to the rank of knighthood, when he was
only six years of age ; admitted him into the college of

the Salii at the age of tight, adopted him into the im-

perial family, took him into the palace, and had him
carefully instructed under his own direction. He stu-

died philosophy under ApoUonius of Chalcedon, and
Junius Rusticus ; the Greek language under Sextus of

Chseronea, the grandson of Plutarch ; eloquence under
Herodes Atticus and Cornelius Fronto ; and law under
Volusius Metianus. It is said, by Capitolinus, that he
was fond of athletic exercises, and that he also applied

himself to painting; but he delighted chiefly in the stu-

dy of the stoical philosophy, in which he made so great

a proficiency, that, at twelve years of age, he enrolled

himself among the philosophers, assumed their dress,

and practised all their austerities. He was remarkable

for the respect and gratitude which he testified to his

teachers. He preserved their images in gold, adorned

their tombs with flowers, and offered up victims to their

manes. To Junius Rusticus, in particular, he gave the

most distinguishing proofs of regard ; saluted him re-

spectfully in public, raised him twice to the consulship,

and prevailed with the senate to erect a statue to his

memory. In his seventeenth year, he was adopted by

Antoninus Pius ; and after his adoption, was appointed

to the quaestorship, though he had not attained the age

required by law. He received in marriage Faustina,

the daughter of Antoninus, and was raised by that em-
peror to the principal dignities in the state, shared in

all his councils, and almost constantly resided with him
under the same roof. He succeeded him in the em-

pire, in the year 161, and he was then about 40 years

of age. Lucius Commodus had been adopted by An-

toninus, at the same time with Aurelius ; and had been

intended to share with him in the government. But»

on account of his licentious conduct, Antoninus had

never invested him with any authority, nor indicated
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any wish for his future accession to the throne. He de-

clared Auiclius alone to be his successor, and the se-

nate confirmed his appointment. Aurtlius, however,

very generously admitted Lucius as his colleague ; and

Rome, for the tirst time, was governed by two empe-
rors at once. These two sovereigns, notwithstanding

the difterence in their characters, reigned together in

great harmony. Lucius submitted to the superior wis-

dom of Aurelius, and left to him the management of all

affairs of state. Aurelius, on the other hand, threw a

veil over the errors of his associate, and endeavoured,

by every method, to support his dignity and influence.

About the commencement of their reign, the city of

Rome, and many parts of the empire, were greatly dis-

tressed by inundations, earthcjuakes, and famine. The
emperors united their endeavours, and expended much
of their own private fortunes, in relieving the general

scarcity, and indemnifying the losses of individuals.

About the same time the Britons revolted, the Catti

made an irruption into Germany, and the Parthians,

under their king Vologeses, committed dreadful rava-

ges in Syria. Against the latter Verus marched in per-

son, but, both upon his route to the east, and in the city

of Antioch, where he fixed his head-quarters, he in-

dulged himself in diversions and debaucheries, and left

his generals to carry on the war. By their exertions,

Armenia was reduced, and both emperors i-eceived the

titles of ylrineniacus and Imfierator. Aurelius, in the

mean time, sent his daughter Lucilla into Syria, that

she might be married to Verus, to whom she had been
formerly betrothed. Soon after this event, the Parthian
war was brought to a favourable termination ; and,

though Verus had taken no active share in the contest,

he was honoured with the title of Conqueror of the Par-
thians and Medcs, and triumphed, in conjunction with

Aurelius, on his return to Rome. Their attention was
immediately turned to the Marcomanni, and a number
of other nations in Germany and Illyricum, who had
commenced hostilities against the Romans, before the

conclusion of the war with the Parthians. These tribes

were considered as the most formidable enemies of the

Roman power, and the two emperors went in company
to oppose them.

A short time after the commencement of this war, L.

Verus was suddenly cut off by an apoplexy, at Altinum,
in the 39th year of his age, and the 9th of his reign.

His body was conveyed to Rome ; and, though his whole
life had been spent in the most beastly sensuality, he
was ranked among the gods at the request of Aurelius,

and honoured with all the usual rites of worship. The
surviving emperor conducted the war in Germany with

the utmost courage and fortitude, during the space of

five years,* and not only shared with his troops in all

the dangers and hardships of the field, but generously

applied his own private property to defray the expences
of the expedition, and to relieve his subjects from ad-

ditional burdens. For this purpose he exposed to sale

his gold and silver plate, the rich furniture of his pa-

lace, many valuable pictures and statues, and a curious
collection of precious stones. He was interrupted in

the midst of his successes, by the revolt of Avidius Cas-
sius, who commanded in Syria, and had proclaimed
himself emperor. While Aurelius was upon his march
to suppress this sedition, he received information of the
death of Cassius, who was slain by his own troops, or
(according to some writers) in an engagement with
Martius Verus, governor of Cappadocia. The emperor
expressed his regret, that he had thus been deprived of
an opportunity to exercise his clemency towards Cas-
sius, took the family of that commander under his own
protection, and treated those, who had been concerned
in the revolt, with the utmost lenity. He continued
his route through the eastern part of the empire, visited

Antioch and Alexandria, returned by Smyrna, where
he had several conferences with the celebrated sophist

Aristides ; arrived at Athens, where he was initiated in

the Eleusinian mysteries, and where he established pub-
lic professors of the different sciences ; and returned to

Rome after an absence of six years. He had taken with
him to the east his son Commodus, and his wife Faus-
tina ; but the latter died suddenly in the neighbourhood
of Mount Taurus. She was a woman of the most aban-

doned character, and addicted to the most shameless
acts of lewdness ; but Aurelius was either ignorant or
indifferent about her irregularities, and he lamented
her death with unbecoming sorrow. At his earnest re-

quest, the senate declared her a goddess ; and ordain-

ed, that every new married pair should pay their first

vows at her temple. He entered Rome in triumph with
his son Commodus, and gratified the people with dona-
lions of money, and the exhibition of shows. He had
publicly read lectures of philosophy in several cities of
Greece and Asia, and he did the same at Rome, during
the space of three days. He was again called from that
city to oppose the Marcomanni, who had renewed the
war with great fury ; and, after combating them suc-
cessfully for two years, he was infected with a pestilen-
tial disease, which raged among his troops, and died
at Vendobona, (now Vienna,) A. D. 181, in the 59th
year of his age, and 19th of his reign. His death was
universally and bitterly lamented throughout the em-
pire. He was immediately ranked among the gods, and
honoured with divine worship. The man who did noc
possess some image or statue of him, in his house, was
accounted impious ; and, above a century after his death,
he was still worshipped, in most families, among their
household deities.

M. Aurelius was, unquestionably, the most virtuous
of the Roman emperors; and is deservedly extolled by
historians, as an example to succeeding princes. He
paid the greatest deference to the senate, undertook
nothing without their advice, and never drew the pub-
lic money without their permission. He preserved all

the rights of the people, as they had been exercised in

the best times of the republic, and was often present in

their assemblies, while they were left to make a free

i

* In the course of tins w.ir, the Roman army experienced a very remarkable deliverance. Inclosed by barren mountains, and hai-d
pressed by the enemy, worn out with wounds and fatiifues, oppressed with heat and thirst, they were ready to abandon themselves to
despair; when suddenly a most abundant fall of rain supplied them with immediate refreshment ; wliile, at the same instant, a violent
storm of thunder and hghtning fell upon the ranks of their enemies. By these means, the Romans were at once rescued from impend,
ing destruction, and enabled to gain a complete and easy victory. This event has generally been considered as miraculous ; but has
been referred to very different causes. Some ascribe it to the influence of certain magicians, some to the prayers of tlie emperor, and
the interposition of Jupiter, the thunderer ; and others to the intercessions of a legion of Christians, then serving under Aurelius ; and
afterwards named, on this account, the Thundering Legion. The reality of this miracle has been costroverted by m.any writers, but
as keenlv defended by others. For the arguments against its truth, see Moyle's Works, vol. ii. p. 82—103 ; and for those in support of
it, see Whitston's Publication, entitled, " Of the Thundering Legion.^'
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election of magistrates. In order to expedite the ad-

ininislration of justice, he increased both the number of

judges, and the days of their attendance for hearing

causes. He rendered the laws peculiarly strict in the

punishment of extortion and oppression ; but rather re-

laxed tlieir severity in other transgressions. Ho endea-

voured to restrain all cruel and bloody entertainments,

and particularly ordained, that gladiators should use

only blunted weapons after the manner of foils. He
was the author of many other useful regulations and

laws; and both by these means, and his own example,

he reformed many abuses in the empire. His private

life was adorned with innmnerable acts of goodness

;

and in his Meditations (a work which he composed in

the hurry of public business, and amidst the tumults of

war) he has given the best rules, that human reason

could suggest, for the pi'actice of virtue.* His charac-

ter, however, is not blameless, nor was his conduct al-

ways consistent. His attainments in literature and phi-

losophy were frequently displayed, rather with the con-

ceit of a pedant, than with the modesty of a sage ; and

many of his generous sayings and benevolent actions

were accompanied rather with the cold parade of a mo-
jalist, formed by rule, than with the feeling simplicity

of true virtue. He seems to have viewed his excellen-

cies with a sufficient degree of complacency, and used

to say, that " he had not lived, nor served the gods so

ill, as to think that they would favour his enemies."

His lenity was often carried to a hurtful excess. Many,
who injured the public and oppressed the people, he

allowed to pass unpunished ; and he continued to favour,

with every token of his friendship, several persons,

whose conduct ouglit to have been marked with his de-

cided and avowed disapprobation. " His excessive in-

dulgence," says Gibbon, " to his brother, his wife, and

his son, exceeded the bounds of private virtue, and be-

came a public injury, by the example and consequences

of their vices." His deification of the two former was

an outrage to common decency ; and his recommenda-

tion of the latter as his successor, in preference to his

able and virtuous son-in-law Pompeianus, was little con-

sistent with his professed regard for the public welfare.

His conduct to the Christians also is not easily recon-

ciled with his general principles of action, and remains

an indelible stain upon his memory. He shewed the

most unreasonable prejudices against them ; allowed

them to be persecuted with the utniost cruelty; and, as

far as they were concerned, he laid aside at once his

boasted justice as a prince, his liberality as a philoso-

pher, and his humanity as a man. See Gibbon's Hist.

vol. i- p. 125, 135. Hist. jlug. Jurelius. Jul. Ca/iil. Dio.

Cassius. l.lxxi. Eutrofu 1. viii. 1. 9. Sec. Enfield's /fis/.

of Pldl. vol. ii. p. 134. Lardner's Works, vol. vii. p.

395, 459. Crevier's //i^s^ Em]i. vol. viii. Anc. Univ.

Hist. vol. XV. p. 200, 255. («?)

ANTONINUS'S WALL, a rampart erected by the

order of the emperor Antoninus, stretching between the

frith of Forth and the river Clyde.

The Romans, in the course of their endeavours to

conquer Britain, found themselves, at different times,

obliged to erect extensive military works, to repress

the incursions of the natives into the territory subdued,

and to keep them in awe at a distance. The emperor
Adrian built a turf wall across the island, about the

year 120; Antoninus ei-ected one, of which we are about
to speak, consisting of the same materials, in 140; and
a third, which was the most extensive of the whole, be-

ing 681 miles long, and of stone, was constructed by
Septimius Sevcrus, in the year 208.

The period when Antoninus's wall was erected is

nearly ascertained, both by ancient historians and by
inscriptions on stones dug out of its foundation. Ac-
cording to Julius Capitolinus, Antoninus subdued the

Britons by LoUius Urbicus, his legate, and removed
them further off, by building a turf wall across the

island. " Per legates plurima bella gessit : et Britannos

per Lollium Urbicum legatum vicit, alio muro cespititio

submotis barbaris ducto." That this was the wall al-

luded to, is proved by the allusion to that of Adrian

which preceded it, by the materials of which it was
constructed, and likewise by the inscriptions. Not long

afterwards, according to Dion Cassius, the natives pass-

ed beyond the wall, and committed devastations on the

Romans; which apparently took place about the year

ISO or 183; whence it is not clear how long it served

as a boundary. The Scottish historians relate, that it

was destroyed some centuries afterwards, by the united

power of the people. Bede, who wrote early in the

eighth century, fixes its position, and speaks of its re-

mains. He says, a wall was constructed, more of earth

than stone, stretching the distance of many miles be-

tween the two fritlis. " That there v.as such a wall,

very broad and high," he proceeds, " is proved by un-

equivocal remains, seen at this day. It begins about

two miles west of the monastery of Aebercurnig, at a
place railed Penfaliel in the Pictish language, and Pen-
neltun by the English, and running west, terminates

near the town of Alcluith." Fordun, who lived towards

the end of the fourteenth century, says, the remains of

a ditch and wall were conspicuous in his time ; which
wall he describes to have been strengthened at different

intervals by towers, so near, that the sound of a trumpet
would reach from one to another. " It began on the

east, sitjier austrate littus maris Scolici juxta villam dc

Karedin ;" which corresponds very nearly with the

commencement ascribed to it by Bede ; " and extend-

ing from sea to sea, terminates juxta Kirkpatrick." In

his time it was called Grymesdike, a name which its

remnants still retain. But although he affirms that it

derived that appellation from some warrior called

Gryme, who made the irruption above alluded to

through it, modern etymologists are of opinion that it

rather owes its name to its quality, Grime or Grym,
which signifies strong, and is in many other parts of the

kingdom applied to works of strength. Notwithstand-

ing our distrust of the tradition conveyed to Fordun, we
cannot sufficiently caution our readers against putting

implicit confidence in etymologies, for nothing can be
more productive of error.

The wall of Antoninus has more recently been the

subject of observation. Timothy Pont seems to have

examined it towards the beginning of the seventeenth

century, as also sir Rober Sibbald, about a century la-

ter, and Gordon, the author of the Itinerarium Septen-

• In this composition, however, he had .idvanta^es, which reason could not give, and which preceding philosophers had not enjoved.

The world liad been enlisjhtened for more than a century and a half, bv the pure morality of the gospel ; and though Aurehus^despised

the Chribtia IS, he evidtiitly adopts many of their precepts. This work has been recently translated by R. Gr.ivcs

Clavertor.

A. M. Bector of
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U-ionale, between 1720-1730. A survey of great accu-

racy was made by Horblty in 1732, one in 1747, and

another in 1755, from whose drawings a plan of it has

been engraved, on a scale of lOUO yards to an inch.

From the observations of tlicse autliors it appears,

that although it is now chiefly obliterated, this military

work consisted of a great ditch on the north, about forty

feet wide and twenty deep, a rampart, twenty feet high

and twenty-four thick, near the edge to the south, and a

military way behind. It extended in wliole from Carri-

den on the east to Old Kirkpatrick on the west, thirty-

six miles and six hundred and twenty yards, passuig

along a chain of Roman forts, twenty-one in number,

which are supposed to have been previously erected by

Agricola. The mean distance between each of these

is 3554 yards, or just about two English miies. Within

less than two miles of its western extremity, the Romans
had a port at Dunglas; but notwithstanding the traces

of a military road to that place from Old Kirkpairick,

still visible, it is generally believed to have gone no lar-

ther than the latter: and, in the same manner, though

they might probably have had a convenient harbour at

Blackness, within two miles of Carriden to the eastward,

its progress ended there. In general Roy's opinion,

the principal defence must have consisted ni uie magni-
tude of the ditch, as he is disposed to consider the ram-
part more inconsiderable than it has appeared to oiiiers;

but he also remarks its rapid decay, and that a percep-

tible change had taken place within the last thirty years

preceding his survey. Its construction seemed to have

originally been of earth, or composed of materials pro-

miscuously taken from the ditch. When traversing a

rocky or stony ground, where the excavation of the

ditch afforded a greater quantity of stone in proportion,

the Romans apparently disposed of the surplus above

what was required for their forts, in forming a founda-

tion for the wail ; but where the grounds were det'per,

probably little or no stone was used for that purpose.

Horsley thinks the whole has rested on a stone tounda-

tion, the stones of which are square and dressed, but

not cemented by lime. There are conduits both through
the wall and under the military way, consisting of two
upright stones, with one above, resting on them ; the

passage being large enough to admit the body of a man.
It has thence been supposed that the ditch was origin-

ally filled with water. The wall commonly traverses

the brow or declivity of a hill, so as to overlook the

plain below. At Barhill, where there was a Roman fort,

it enters on a ridge of rocks running within five or six

yards of the brink of a precipice. The northern face

of the rocks has been artificially cut and smoothed, to

render them the more inaccessible. The ditch is cut

near the bottom, sometimes through the rocks them-
selves, but not very deep. " The military way," Hor-
sley observes, " is indeed very beautiful. It has been
paved, mostly with large stones, where the ground was
low or watery, but where the ground was higher and
drier, the stones were smaller."

Inscriptions still remain, which, in the opinion of an-

tiquarians, indicate the exact troops employed in build-

ing the wall of Antoninus, and the identical portions
executed by each body of them. From these it appears,
that the whole legio secunda Aug7ista was occupied in

the work, the vexillation of the legio sexta viclrix, the
vexillation of the legio vicesima valens victrix, and the
cohors firima Cugernorum. A legion then consisted of
6000 men, which were divided into ten manipuli, or co-
VoL. II. Part I.

horts, and every cohort into six ccnturiae, each of which
had a vexillum, or standard, to which were attached ten
men. There are eleven stones with inscriptions; but
only three legions are mentioned. The second legion
built 1 1,603 paces, the vexillation of the sixth 7801, the
vexillation of the twentieth 741 1, and the cohors prinia
Cugernorum 3000. A considerable space, however, is

left unaccounted for ; partly indicated by inscriptions,

indeed, which are either defaced or have never been
completed : but we cannot venture, as others have done,
to fill up the blanks without collateral authorities. Ma-
ny Roman antiquities continue to be found in the track
of the wall, and among the ruins of the forts.

See Julius Capitolinus. Dio Cassius Hiatoria Ro* ^
mana, p. 573. edit. 1558. Bede, Historia Ecclesiastica, ^ "^

lib. i. cap. 1.2. Fordun, Scotic/ironicon, lib. iii. cap. 4,

5. Camden, Britannia, p. 1044, 1253. edit. 1695. Sib-

bald, Historical Inquiries concerning the Roman Monu-
vients and Anliijuities in Scotland, p. 27. Gordon, Iti-

nerarium Sefitenlrionale. Horsley, £ri!an?iia Romana.
Roy, Mlitary Anticjuilies of the Romans in Korth Bri-

tain. Plates to Anderson's Observations on Roman An-
tiquities, 1800. in 4to. (c)

ANTONIO, a steep mountain in the Andes. See
Andes, p. 45.

ANTONY, Mark, the orator, a very distinguished
character in Rome, was born anno U. C. 611, during
the consulship of App. Pulcherand Q. Caecilius. When
a young man, he brought himself into public notice by
preferring an accusation against Cn. Pap. Carbo. This
appears to have been the way by which the aspiring
youth usually drew the attention, and captivated the
favour, of the people. Crassus, Sulpicius, and many
others, adopted it with great success. [Cic. de Off. ii.

14.) And it has been remarked, that such a practice,

even when the charge was unfounded, was highly gra-
tifying to the Romans, because it indicated a dislike in

those who had recourse to it to every appearance of
corruption, and a determination to bring to punish-
ment all who should be found hostile to the laws and in-

terests of the commonwealth. [Pint, in Lucul.) Antony
was quaestor in that memorable year ofRome (638) when
so many of the vestal virgins were corrupted, and was'"^
accused, among many more, of being accessary to their

seduction. Behig on the eve of setting out from Brun-
dusium for Asia, his province, he might have taken ad-

vantage of the law which exempted those from prose-

cution who were absent on the public service. But
waving this privilege, and confiding in his innocence,

he retui-ned to Rome, appeared for himself before an
extraordinary commission, and, notwithstanding the se-

verity of his judges, and some peculiar difficulties' in

his case, procured an honourable acquittal. In the third

or fourth consulship of Marius, he was made praetor.

While in this office, he conducted the war against the

pirates with great vigour and ability. He defeated them,
pursued them as far as Cilicia, their place of rendez-

vous, and appears to have gained such advantages over
them as merited a triumph. He was raised to the con-

sular dignity along v/ith A. Posthum. Albinus, anno
U. C. 653. Nothing happened in his consulship that

was remarkable, excepting the birth of Jul. Caesar the

dictator, and the recall of IMetel. Numidius, who had
been unjustly and ungratefully banished. Soon after-

wards, he was proconsul in Cilicia ; and, eager to em-
brace every opportunity of improvement, he called on

the most learned and eloquent men whom lie coidd find

Dd
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in his way lo ihufe country. Being invested with the

censorship, he thscharged the arduous duties of that

office with considerahle reputation. It occupied much
of his time, and exposed him to a great deal of re-

proach. He was accused of bribery by M. Dufonius,

to whom he had given ofl'ence by the integrity of his

tonduct, (O'r. dc Orat. ii. 68.); but he defended himself

successfully before the people, and maintained the im-

partiality and purity of his character. It appears that

he had betn also employed in the important capacity of

an ambassador. (Cic. de clar. Orat. 89.) In all the si-

tuations of eminence and responsibility which Antony

held, he seems to have conducted himself with the high-

est wisdom and ability, and, with those exceptions

which illustrious merit must ever look for, to have been

honoured with universal approbation. He is chiefly to

be commemorated, however, as one of the most elo-

quent men that Rome ever produced. Cicero, who
says, that, on account of Antony and his contemporary

Crassus, Rome might boast herself a rival to Greece,

gives such a description of the properties and effects

of his eloquence, as to shew that he possessed almost

all the gifts of nature, and all the acquirements of art,

which are necessary to constitute a great orator. His

ideas, his language, and his manner, all harmonized

M'ith one another, and conspired with a peculiar readi-

ness of illustration and clearness of arrangement to ren-

der his speeches interesting and powerful. Even his

voice, though naturally a little hoarse, had something

in its tone that was calculated to inspire with confi-

dence, to excite commiseration, and to bend the minds

of his hearers to all his purposes. He had a wonderful

facility in raising and allaying suspicion, as the one or

the other was answerable to his views, and seldom or

never failed in attaining his object, when he addressed

himself to the generous passions and sensibilities of his

audience. His character as an orator is summed up in

the following words, which Cicero puts into the mouth

of Crassus, and which we shall not venture to trans-

late : " Videtisne genus hoc quod sit Antonii forte, ve-

hemens, commotum in agendo, prxmunitum et ex om-
ni parte causa septum, acre, acutum, enucleatum, in

unaquaquc re commorans, honeste cedens, acritcr in-

sequens, terrens, supplicans, summa orationis varietate,

nulla nostrarum aurium satietate." {De Orat. iii. 9.)

His eloquence was displayed on many occasions, but

particularly in the defence of M. Aquillius, who was

accused of extortion when he commanded in Sicily, and

in that of the tribune Norbanus, who was accused of ex-

citing a violent sedition, by arraigning Caepio before

tlie people. Cicero has given an account of the figure

which Antony made in both these causes. {De Orat.

ct Dc clar. Orat.) His pleadings were at once artful

and pathetic; by no means destitute of argument, but

consisting chiefly of appeals directed to the strongest

feelings of the heart, and therefore better fitted to per-

suade than to convince ; enforced by all the appearance

of sincerity and sensibility in himself, and accompanied

with bold and frequent references to the personal cha-

racter of his clients. He succeeded in drawing tears

from the eyes of hard-hearted Marius, and in inducing

the judges to pronounce a sentence of acquittal upon
men of whose guilt not a doubt could be reasonably en-

tertained. Talents which could produce such extraor-

dinary effects, must have been of the very first order.

Antony never would publish any of his speeches, that

he might not be found to deny in one case what he had

advanced in another ; or that, if he had said any thing
unadvisedly, he might have it in his power to retract
it, without the charge of glaring inconsistency. (C'j'c

firo Ctuent. 50. Val. Max. vii. 3.) He left a small
work on Eloquence ; but even the publication of that
was done with reluctance, and afterwards regretted by
him as an imprudent step. Nothing now remains of it

but that saying which he himself quotes as one of the
speaker's in Cicero's Treatise de Orat. i. 21., and which
forms the subject of Cicero's other treatise, entitled
Orator, Scripsi " disertos me cognosse nonullos, elo-

quentem adhuc neminem." The end of this illustrious

orator was tragical and melancholy. It happened (A. R.
665) at that gloomy period when Marius and Cinna,
after prevailing over their enemies, entered Rome, and
subjected it to all the horrors of war. Antony was con-
cealed for some time in the house of a friend, but at

last betrayed by the excessive kindness of his host.

Marius heard with transports of joy that Antony was in

his power, and sent Annius, the military tribune, to put
him to death. Cicero ascribes this order to Cinna.
{Tusc. Disfi. V. 19.) The soldiers whom Annius em-
ployed to execute the bloody deed, were overcome by
the venerable air and moving expostulations of Antony ;

and when, impatient at their delay, he went in to dis-

cover the cause of it, he found them holding down their

heads, and weepuig, while Antony addressed them.
Unmoved by the tender scene, he instantly cut off his

head, and sent it to Marius, who, receiving it with cruel

satisfaction, placed it, all bleeding, on his own table,

and, after glutting his revengeful eyes with the sight,

ordered it to be set up and exposed on the rostra.

(Plut. m Mar. Aftfiian, Flor. iii. 21.) It is a fine remark
of Cicero, rendered more interesting too by his after-

wards meeting with a similar fate from the grandson of

him whose calamity he was then deploring, that " on
the very spot where Antony had most firmly and reso-

lutely defended the commonwealth, and which he had
adorned with the spoils of its enemies, was placed ig-

nominiously that head to which the lives of so many ci-

tizens had been indebted for their preservation." {De
Orat. iii. 3.) (r)

ANTONY, Mark, son of the orator of that name,
having been raised to the praetorship, was, through the

credit of Cotta, and the faction of Cethegus, appointed

to carry on the war against the pirates, and, for that

purpose, was invested with the government of all the

maritime coasts that acknowledged the Roman empire.

(Cic. M Vcrr.) Being destitute alike of personal virtue

and military talents, he gained ^either honour to him-

self nor advantage to his country. Instigated by a num-
ber of rapacious followers, who imposed on his simpli-

city, as well as tempted by his own profuseness, which

made him always needy, he plundered those allies of

the commonwealth whom he had been sent to protect.-

And the Cretans, to whom he unwisely confined his

hostilities, animated by the same spirit which had hi-

therto secured their independence, advanced boldly to

meet him at sea, and, after defeating him, and taking

many of his ships, returned in triumph to their own
ports. Intimidated by this disaster, as nuich as he had

been formerly confident of success, he made a disho-

nourable peace with them, and thus completed his in-

famy. It is alleged, that, in derision ol his misconduct

on this occasion, the people gave him the surname of

Crctkus ; but that appellation appears to have been con-

ferred upon a different person. (Comp. Flor. iii. 7. and
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Dili.) He soon after died, under tlic itr.presbions of

grief and sliame operating on a bad constitution of body,

in tlie year of Rome 6a 1. {Sal. Hist. iii. Piut. in Ant.)

Weak, extravagant, and rapacious, equally presump-
tuous in his ambition and unsuccessful in all his under-

takings, his life and character are scarcely worthy of

being recorded, except for warning governments against

the destructive error of bestowing important commands
upon men who have nothing to recommend them but

high-toned pretensions, incidental rank, or attachment
to a political party, (t)

ANTONY, Mark, the triumvir, was the son of An-
tony the Cretan, and of Julia, a woman of great pru-

dence and virtue. He very curly shewed a strong pro-

pensity to vice, and, in the company of young men de-

voted to pleasure, like himself, acquired those habits of

dissipation and illicit indulgence which accompanied
him through all the succeeding periods of his life. After

spending some time in Greece, in warlike exercises

and the study of eloquence, he went into Syria, and
made a campaign under Gabinius. He assisted the

same general in restoring Ptolemy Auletes to the throne

of Egypt: and in both countries he aflbrded frequent

and striking proofs of great military talents. From
Egypt he went to Gaul, where Julius Caesar was, to

whose party he had been brought over by the influence

of his friend Curio, who had thought proper to abandon
Pompey. In the official characters of quaestor, tribune

of the people, and augur, to which, through the re-

commendation and interest of Caesar, he was succes-

sively appointed, he enjoyed the most favourable oppor-

tunities of promoting the cause which he had espoused.

These he improved as long as he could, with the ut-

most industry and zeal ; but finding at last that the se-

nate was decidedly hostile to his views, and being or-

dered by the consul Lentulus to leave the assembly, he
went immediately in disguise to Caesar, and complained
not only of the treatment he had personally received, but

that affairs at Rome were now conducted without order

or justice, or regard to the rights of the people. On
this representation, Caesar, who just wanted such a pre-

text, marched into Italy, from which he soon drove out

his rival ; and having gone against the legions which
Pompey had in Spain, he entrusted the command of the

army at Rome to Antony. In this situation, Antony con-

ducted himself in a manner the most unworthy. He
was totally neglectful of business, allowed the grossest

injuries to be committed by his troops with impunity,
spent his time in adulterous intrigues and other debau-
cheries, and, by his insolence and indiscretion, rendered
the government of Caesar quite insupportable. (Plut.

in Anton. Cic. ad Alt. x. 10.) Caesar, on his return
from Spain, was made acquainted with his behaviour,

but did not choose to find fault with an officer to

whom he had been already so much indebted, and on
whose attachment and abilities it was still in a great
measure necessary for him to depend. In the progress
of the civil war, Antony was of the greatest service to

Caesar. He signalized himself in various actions, both
by sea and land, and displayed so much of all that is

requisite for forming a great commander, that his repu-
tation in the army was next to that of Caesar himself.

Accordingly, at the battle of Pharsalia he had the com-
mand of the left wing, and, as might have been expec-
ted, contributed in a great degree to the signal victory
which Cjesar obtained over Pompey, and which made
him master of the Roman commonwealth. After the

action, Antony was sent to Rome, where lie enjoyed the
sole management of public affairs. There his extrava-

gance and licentiousness became unbounded. Come-
dians, bufibons, and prostitutes, were the persons with
whom he habitually associated, and by whose inllucnce

he was chiefly guided. The time which should have
been devoted to the important duties of his station, he
almost wholly spent in the most luxurious gratifications,

or in the grossest sensuality. His soldiers, seeing him
equally inattentive to their conduct and to the safety of

the people, were encouraged to insult and plunder their

fellow-citizens. And while all who retauied any sense
of probity and virtue detested his private character,

there was a general indignation expressed against him
for his abuse of that authority with which he was in-

vested for the protection of tiie slate. (Plut. in Anlori.)

Cffisar, at his return, being informed of Antony's beha-
viour, was seriously oflended, and shewed his displea-

sure in various ways, particularly by rigorously exacting
payment for the house of Pompey, which Antony had
purchased. (Cic. Phil. 229.) Though Antony com-
plained much of the dictator's severity, as an ungrate-,

ful return for all his services, it seems to have produced
a temporary change in his conduct. It is stated by Plu-

tarch, as a proof of tliis, that, giving up his licentious

amours, he married Fulvia, the widow of Clodius,—

a

lady who possessed very superior talents, and who is

said to have ruled over Antony in his triple character of

husband, general, and magistrate. (Plut. in Ant.) He
soon became as intimate and confidential with Caesar as

ever, and was appointed consul, while, at the same time,

he had influence enough to prevent the dictator from
making Dolabella his colleague. (Cic. Phil. 2. 32.) At
the Lupercalian festival, he proceeded so far as to ofTer

a regal diadem to Casar ; and when the -dictator, with
the most hypocritical prudery, refused it, persisted in

attempting to crown him, till the people, by distinctly

announcing their antimonarchical sentiments, put an end
to this digusting farce. (/(/. Phil. 2. 34.) The patriots

who conspired against Caesar intended to engage Antony
in their plot, but were prevented by Trebonius, who
had previously discovered his hostility to such a mea-
sure. And when it was next proposed to involve him
in Cxsar's fate, Brutus, with a sense of justice and
humanity that did him honour, insisted that Antony
should not be injured. The conduct of Antony on this

trying occasion was able, artful, and bold. As soon as

he heard of Caesar's death, he retired in disguise, but

soon invited the conspirators to amicable conference,

and went so far as to have Cassius in his house at sup-

per, and not only to get an act of oblivion passed, but

to procure provincial appointments both for Cassius and
Brutus. He gradually, however, threw oft' the mask,
and, equally ambitious as Caesar had been, to become
the first man in Rome, he began to take such steps as

might be necessary to supplant Brutus, who was the

great obstacle to his views, in the aSCections of the peo-

ple. For this purpose he pronounced a funeral oration

over the body of the dictator, in which he adverted to

every circumstance that could move the pity or rouse

the indignation of the multitude, and succeeded so well,

that the conspirators, to avoid the rage of the deluded

populace, were under the necessity of retiring from the

city. (Plut. m Anton.) And having got possession of all

Cxsar's papers, containing his journals of the past, and.

his plans for the future, and also of Faberius, the se-

cretary by whose hand they were written, [App. iii. 529.)

Dd3
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he was able to regulate every thing in the army, the

senate, and all other departments in the state, as he
i'ound most conducive to his own interests. (Plut. in

Anton. Cic. A//. Fam. xii. 1. Ad Att. xiv. 9.) His be-

haviour in Rome at this time was extremely absolute,

"^X dictatorial, and rapacious. (Plut. in Anton. Cic. Phil.

ii. 37.) In the mean time, Octavius, Caesar's nephew,
arrived at Rome. Antony, despising his ago and inex-

perience, treated him with great harshness. But Octa-
vius resenting this usage, they sooji came to an open
rupture. Taking the field with all the forces they could
collect, a general engagement took place near Modena,
in which Antony was defeated. He retreated to the

other side of the Alps, where Lepidus and Munatius
Plaucus were encamped ; and having with some difR-

culty prevailed upon them to join him, he marched back
into Italy with a large army. But Octavius, v/ho per-
ceived that Cicero, with whom he had been hitherto

united, wished to restore the state to its former liberty,

instead of opposing Antony, soon came to an accommo-
dation with him : and at last these two generals, along
with Lepidus, met, and divided among themselves the
empire of the world, as if it had been their paternal
inheritance. Thus was formed that infamous triumvi-

rate, which makes such a dark and bloody figure in

Roman history : and it is probable, from the disposition

and influence of Antony, that its atrocities are to be
principally ascribed to him. His treatment of Cicero,

whom he had hated from the beginning of his career,

, and who was too virtuous to become a party against the

freedom of his country, assimilates him to the blood-

thirsty Marius, by whom his own grandfather had been
inhumanly butchered, and is of itself more than suffi-

cient to render his memory for ever detestable. (Plut.

in Anton. Flor. iv. 6. Veil. Pat. ii. 66.) He now re-

turned to his former dissolute way of life, extorting

money by the most shameful acts of violence, and wast-
ing what he had thus acquired in excesses equally cri-

minal and base. Finding it necessary to take the field

against Brutus and Cassius, he overcame both of them
in two successive battles. He then made a progress
through part of Asia, and passed into Greece, where
he resided a considerable time, indulging in his usual
rapacity and prodigality. Before he set out on his ex-
pedition against the Parthians, he summoned Cleopa-
tra, queen of Egypt, to appear before him in Cilicia, to

answer to some accusations that had been preferred
against her, of assisting Cassius. This summons being
obeyed, was fatal to the future character and fortunes

of Antony. Cleopatra was a most accomplished and
captivating woman. She had formerly subdued the
hearts of Julius Csesar and the younger Pompey ; and
she now employed all the seductive arts of which she
~>ras mistress to enslave Antony, who, in consequence
of his careless and licentious habits, and of the disci-

pline he had received under Fulvia, was prepared to

fall an easy prey to her dominion. Forgetful of his own
wife, of the critical state of affairs at Rome, and of his

intended invasion of Parthia, he suffered himself to be
led away by the amorous queen to Alexandria, where
he plunged into all kinds of folly, extravagance, and
vice. He was not roused from this unmanly lethangy,

till repeated messages had informed him that his pre-
sence was requisite in Italy. Fulvia, coming to meet
him on his way thither, fell sick, and died ; and this,

with other circumstances, again produced an accommo-
dation with Octavius, whose sister, Octavia, the widow

of C. Marccllus, he consented to marry. Notwithstand-
ing this bond of connection, and other pledges of n)ulual
attachment, Antony regarded Octavius with great jea-
lousy and dislike, and at last set out for the eastern
provinces, which had fallen to his share in the distribu-

tion of the empire, and where the fame of his arms
soon became terrible to the barbarous nations. Provo-
ked at Octavius for some alleged offence, he again re-

turned into Italy ; but being once more reconciled to

him through Octavia, he resumed his station in Asia.

The love of Cleopatra still burning in his breast, he
sent for her into Syria, where he bestowed upon her so
much territory, obtained by the most cruel means, and
maintained such a loose and unprincipled correspondence
with her, that the indignation of his followers was openly
expressed. Having determined to invade Parthia, he
sent her into Egypt ; but his eagerness to follow her
thither, that he might spend the winter with her, pre-
vented him from adopting those wise measures which
were necessary to success, and which, but lor his un-
happy passion, he would certainly have embraced. This
enterprize proved not only fruitless but disastrous. Af-
ter besieging Phraata for some time in vain, he was
obliged to retire. His retreat lasted twenty-seven days,

and cost him no less than 24,000 men : and had it not
been for a degree of skill on his part, and of perseve-
rance on that of the troops, which enabled him to rival

Xenophon and his ten thousand Greeks, his whole army
must have perished. (Plut. in Anton. Dion. Cass. 1.

xlix. Plor. iv. 10.) Not satisfied, however, with the loss

he had sustained in this ill-fated expedition, he marched
his troops in great haste through frost and snow, that

he might join Cleopatra as soon as possible at Leuco-
come, by which means he threw away the lives of 8000
more. His passion for this woman continued to increase

daily. For her sake, he would not permit his wife, who
proposed to pay him a visit, to come farther than Athens,
and weakly deferred another expedition to Parthia, in

favour of the king of Media, though he had every pros-

pect of success. Through the exertions of Octavia, an
open and irremediable breach between him and Octa-
vius was for some time delayed ; but at length, in spite

of all her conciliatory efforts, matters came to a fatal

crisis ; mutual charges and recriminations were pub-

licly preferred ; and nothing remained but to decide the

contest by force of arms.
Cleopatra was the ruin of x\ntony's cause. She pre-

vented him from putting forth in time that energy which
his situation required, and which might have rendered

him victorious. She digusted and drove away, by her

offensive behaviour, some of his best and ablest friends.

She prevailed upon hina to fight by sea, where his an-

tagonist was strongest, rather than by land, where his

own superiority was almost decisive : and, in short, at

every step of his progress she attended him with the

most malignant influence. (Plut. in Anton.) The two
fleets fought at Actium ; and Octavius gained a com-
plete victory. (Suet, in Octav. 17.) Cleopatra, who
had insisted on being present, fled in the middle of the

engagement. Antony, unmindful of his former fame,

and of the brave men who were fighting in his cause,

soon followed her, and being taken into the ship where

she was, sat down in silence, and gave himself up to

melancholy reflections. {Plor. i\. l\.) Three hundred

of his ships were captured ; and his land forces, after

waiting several days for his orders or his appearance,

and findbg that their general Camdius and other offi-
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cers had stolen away from tlie camp, surrendered them-

selves to the conqueror. It was not long till he was

abandoned by every one, except those who were near

his person. For a while he lived in retirement, resol-

ving to imitate Timon ol Athens, the misanthropist, by

hating and distrusting all mankind : but iecling solitude

rather irksome, and the charms ot Cleopatra still haunt-

ing his imagination, he went to reside with her in her

palace, and, with a levity of mind approaching to mad-

ness, plunged the whole city of Alexandria into debauch-

ery and riot. With all this shew of pleasure, however,

he' found it expedient to send a petition to Octavius,

pi-aying that he might be allowed to live in Egypt as a

private man, or at least to retire to Athens. This peti-

tion v.'as rejected by Octavius, who, at the same time,

intimated to Cleopatra, that if she either killed or banish-

ed Antony, there was no favour that she might not ex-

pect. Her affection for Antony was too sincere and

strong to be sacrificed for such an offer ; and her sub-

sequent conduct sliewed that nothing could have bribed

her to betray the man who had been the unfortunate but

faithful slave of her beauty and her charms. Octavius

hastened to Alexandria by rapid marches, and encamped
near the Hippodrome. After a sally, in which Antony
gained some advantage, and sending a challenge to Oc-
tavius, which was not accepted, he determined to attack

the enemy botli by sea and land, and to conquer or die

in baitle. Accordingly he marched out of the city with

his infantry, which he posted on a rising ground : but

from that eminence he had the mortification of seeing

liis fleet treacherously surrender to that of Octavius.

The horse deserted him in the same manner ; and the

foot being defeated, he retired into Alexandria, loudly

accusing Cleopatra of having betrayed him to his ene-

mies. She, to avoid his fury, made it be reported to

him that she was dead. Believing this, and seeing his

affairs desperate, he ordered Eros, his servant, whom
he had long ago engaged for the purpose, to put him to

death. But Eros hei-oically inflicting the fatal wound
upon himself, that he might not kill a master whom he

loved, Antony drew his own sword, and plunged it in

his bowels. The wound not being instantaneously mor-
tal, he had an affecting interview with Cleopatra, during
which he comforted the princess as well as he could,

advised her to apply to a friend of Octavius for protec-

tion, talked of the happiness they had enjoyed together,

gloried in having fought like a Roman, and been by a

Roman overcome, and then expired in her arms. {Dion.

Cass. 1. li. Sirab. 1. xvii. Jos. Antiq. xv. 11. Plut. ;'"

Anton.) Thus died Mark Antony the triumvir, a man
who prostituted the best talents and the fairest oppor-

tunities of acting an honourable part to the most crimi-

nal and ignominious purposes ; in whose character there

was a strange mixture of reason and passion, of great

weakness and as great ability, of profuse generosity and
relentless cruelty ; and who died, as he had lived, an

enemy to virtue and to himself, to liberty, to his coun-

try, and to the world, {r)

ANTORFF. See Antwerp.
ANTRIM, a county of Ireland, in the province of

Ulster. It is bounded on the north and east by the sea,

on the west by the county of Londonderry, and on the

south by Lough Neagh, and the county of Down. Its

greatest length, from north to south, is fifty-six English
miles, and its greatest breadth about thirty. It contains

622,059 English aci-es, or about 973 square miles. The
lace of tlie country, especially toward the north and east,

is very mountainous, and some parts of it are likewise

exceedingly marshy : the richer and more fertile dis-

tricts are well cultivated, particularly towards the south.

The attention of the inhabitants, however, is chiefly di-

rected to the linen manufacture. Indeed the farms are

generally in the hands of the weavers, and usually con-

sist of only a few acres. On these they raise their own
flax ; and they commonly have part of the ground laid

out in oats, potatoes, and grass lor a cow, which supply
them with their ordinary diet. Of the mountains in

this county, the most considerable are, Dcvis, near Bel-

fast, Slemish, towards the middle, and Kuocklayd, in

the northern part of the county. The northern coast

of Antrim is particularly celebrated for a remarkable
range of basaltic pillars, called the Giant's Causeway.
This consists of an irregular arrangement of many hun-

dred thousand pillars, most of which are of a pentagonal

form; but they are so closely united together at their

sides, that scarcely any thing can be introduced between
them. The principal causeway extends into the sea,

and is visible at low water for about 200 yards. In

general, the breadth does not exceed twenty or thirty

feet; and the height of the pillars is in some places

about twenty feet, and in others not less than forty. The
stupendous promontories of Bengore and Fairhead, the

Robogdium of Ptolemy, are composed in a great mea-
sure of these pillars. The rivers of this county are very
numerous, but generally small. The Lower Baun,
which divides Antrim from Londonderry, and dis-

charges the waters of Lough Neagh into the sea, and
the Lagan, which falls into the ocean near Belfast, arc

the most considerable. The chief towns in this county

are, Antrim, Belfast, Carrickfergus, Lisburn, Ballymena,

and Ballymoney. This county returns five members to

the imperial parliament, namely, two for the shire, and
one for each of the three principal towns, Belfast, Car-
rickfergus, and Lisburn. The assizes, elections, &c.

are held at Carrickfergus, and the quarter-sessions ab

Antrim. At present, the greater part of the inhabitants

of this county are of Scots extraction, and most of them
are attached to the presbyterian form of worship, being

connected with the general synod of Ulster, or witli the

two classes of seceders from the church of Scotland,

called burghers and antiburghers. In 1791, the num-
ber of houses, according to an official return made to

the house of commons, amounted to 30,314, from whicli

the inhabitants, supposing about 5| to a house, have
been estimated at near 170,000. See Gi.\nt's Cause-
way, (w. B.)

ANTRIM, a town of Ireland, and capital of the

county of that name. It is pleasantly situated on a small

stream upon the banks of Lough Neagh. It has a good
road before it, with a pier near the place, within which
vessels lie at low water. It seems anciently to have

been a borough of great consequence ; for the mayor ot

Antrim was admiral of a considerable extent of coast,

both in Down and in this county. It is still a place of

some importance, and carries on the linen manufacture

to a considerable extent; and, previous to the union,

sent two members to the Irish parliament. In the streets

of this town a smart engagement took place in June

1798, between 6000 insurgents and some detachments

of the regular troops and yeomanry, in which the for-

mer were defeated, with considerable loss. This town,

gives the title of earl to the noble family of M'Donnel

;

and in the neighbourhood is the seat and beautiful de-

mesnes of the carl of Massareene. It is 84 miles ta-
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ihe noiLh of Dublin. West Long. 6" 6'. North Liit. 54'

43'. (w.n.)

AN TWERP, Anvehs, Ambeiies, or Antorff,* a

r.ity ol' France, and capital of tlic department of Deux
Ncthes, is situated in an extensive plain on the eastern

bank ol the river Scheldt, which is here 2160 feet broad,

and from 20 to 40 feet deep, so that vessels of great

burden can be brought into the harbour; and by means
of eight canals which traverse the city, their cargoes

can be unloaded at the doors of the warehouses. Though
Antwerp no longer retains its former prosperity and

splendour, yet it is still a large and well-built city. The
streets, about 200 in number, and the squares, which
amount to 22, are spacious and elegant. The street

called the Mere, is so wide that six carriages can pass

it abreast ; and at the termination of it is a stupendous

* This city is named jlntiverji by the English, An-
vcrs by the French, and Ambercs by the Spaniards. We
do not remember to have seen it before any where de-

nominated Antnrff. In the German as well as in the

Low Dutch or Flemish, which is the vernacular lan-

guage of the country, it is called Antiuerlien. This

name seems to be derived from aan te nucrfien {Jict anker)

which in that language means to cast anchor, and pro-

bably was originally intended to designate the site of

the town as a good anchorage ground.

It frequently happens in Europe that the same town,

river or place, has different names given to it by diffe-

rent nations, particularly when the town is situated near

the frontier, or the river flows through the dominions

of difterent sovereigns. Thus the same river, which by
the ancients was called Athesis, is called by the Ger-
mans the Etsch, and by the Italians, French, and most
other nations, the Adige ; the Dutch Scheldt, is called

by the F'rench the Escaut, and the German Donau, re-

ceives in F'rancc and elsewhere the name of Danube.
Thus the town of J\''cufchatel in Switzerland is called in

German Wchch-J^''(-uburg-, Sion in the Valais, Sitten, and
the once celebrated republican city of Geneva, Genf.

A great number of other examples of this diversity

might be adduced, such as Malines and Mechlin, Ghent
and Gand, 'S Gravens-Hage, I.a Haije and the Hague,
Hertogenbosch and Bois le due, London and I.ondres,

Paris and Parigi, Li-uorno and Leghorn.

English and American writers, when speaking of

those towns and rivers of the continent of Europe which

have different names in different languages, are too apt

to make use of those names indiscriminately, so that

not only in newspapers, but in professed geographical

and historical works, we sometimes read of Anvers, and

sometimes of Antwerp, of the Scheldt and the Escaut,

Bru.rclles and Brussels, Malines and Mechlin, as suits

the fancy of the writer. This tends in our opinion to

create conlusion, and we would recommend, when a

town, x'iver or place, has different names, to adopt one

of them exclusively, and to prefer that which bears the

greatest analogy to our own idiom, and where there is

no difference in that respect, then to adopt the name
which is used in the language of the country to which
the town or river belongs. Thus we would say Brus-

sels and not Bruxelles ; the Scheldt and not the Escaut

;

Antiverfi and not Anvers, Amberes or Antiuer/ien

;

Mechlin and not Malines ; and so on, still taking our
ears as the best guides in the choice of one between
two or more different denominations. Duponceau.

crucifix of brass, no less than 33 feet high. The cathe-
dral church is a magnificent building, with one of the
finest steeples in the world, and was adorned with the
pictures of Rubens, which the rapacity of the F'rench
transferred to their own capital. The exchange, which
cost 300,000 crowns, is reckoned the first in Europe,
and was adopted as a model for the exchanges of Lon-
don and Antwerp. The celebrated and superb house of
Ostcrlins, or Oslaiingucs, with its vast magazines and
cellars, perhaps the largest in the world, in which every
nation deposited its merchandise, will be an everlasting
monument of that extensive commerce which once en-
riched this distinguished city. The churches in Ant-
werp were more numerous and elegant than in any
other town of the Low Countries. The Jesuits' church,
the chapel of the Virgin, and the magnificent and rich

abbey of St Michael, have been regarded as its princi-

pal ornaments. In the year 1543, the city was enlarged,

and inclosed with new walls, built of fine hewn stone,

and adorned with rows of trees. The town is also de-
fended by a strong pentagonal citadel, erected in 1568
by the duke of Alva.

In the year 1256, the city of Hamburgh obtained for

Antwerp, from Henry duke of Brabant, several privi-

leges; but particularly the right of trading with the
states of the duke, in spite of the wars which he car-

ried on with the prince of Holstein. In 1313, Edward
II. made it the emporium for English wools, of which
great quantities were now consumed in Brabant, Artois,

and Flanders. With all these advantages, however,
the trade of Antwerp was extremely trifling. Even in

1444, there were only four merchants and six vessels,

which traded merely in the rivers. But when the com-
pany of associated merchants quitted Middleburgh, and
established themselves at Antwerp, the commerce of

this city extended to wools, drabs, lead, cotton, leather,

and other articles of merchandise; and in a short time

afterwards, it became the staple for the commerce of

all the northern nations. About the end of the fifteenth

century, when Bruges was brought under subjection to

the archduke Maximilian, the merchants and the com-
merce of that city were transferred to Antwerp, which
had seconded the views of Maximilian. The commerce
of Antwerp, already flourishing beyond any former ex-

ample, was, from two particular causes, destined to a
still higher aggrandisement. The free fairs, two of

which lasted six weeks, that were established in this

city by the sovereigns of the Low Countries, attracted,

from every corner of Europe, crowds of adventurous
merchants, who brought along with them, free of duty,

the merchandise of their respective countries, and trans-

acted business to an immense extent. The Portuguese,

too, who had hitherto carried to Lisbon the spices,

drugs, and other productions of the east, now transfer-

red them to Antwerp, whose central position, as it were
in the middle of Europe, rendered it more advantageous
as the emporium of eastern commerce. About the year

1550, the epoch of its greatest prosperity, it was com-
mon to see 2000 vessels at once in the port of Antwerp.
The harbour of Armigden, in the Isle of Walcheren,
was now the rendezvous of these vessels ; and often con-

tained 500 large merchantmen, ready to sail to their

respective countries. This harbour is now completely

choaked with sand.

Antwerp, having now reached the zenith of its com-
mercial greatness, began to feel those symptoms of de-

cay, which, however slow in their operations, never fail
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to effect the ruin of every human establishment, llic

vars, which raged in the Low Countries, contributed

to diminish the activity of commerce, by the exorbitant

rate of 12 per cent., to which the interest of money had

been raised; as well as by the ravages to which Ant-

werp was particularly exposed. The sack of the town
by the duke of Parma in 1585, and the excesses com-
mitted by the persecuting duke of Alva/ induced the

protestant inhabitants to seek an asylum in England,

and in Holland ; but particularly in Amsterdam, to

which the trade of Antwerp was now transferred.

At the conclusion of these commotions, when the

united provinces were liberated from the Spanish yoke,

Antwerp might still have recovered from the shocks

which its commerce had received ; but, by a fatal mis-

take, it abandoned the common cause, and thus gave

the last blow to its commercial existence. The Dutch
had the complete command of the Scheldt by means of

fort Lillo ; and Antwerp, thus excluded from the ocean,

was restricted to a precarious traffic with the neighbour-
ing provinces. The ruin of Antwerp was also sanc-

tioned by Philip IV, who, in 1648, agreed by an article

in the treaty of Munster, that no large merchant vessel

should sail to this city ; but that the cargo should be first

unloaded in the Dutch ports, and then conveyed in

small vessels to Antwerp.
These misfortunes directed the attention of the in-

habitants to the establishment of manufactures. Those
of lace and tapestry foi'ni an important branch of com-
merce ; and the manufactures of printed cotton, and
stuffs of silk and wool, have met with success. In 1757,

an extensive hat manufactory was erected, in which
there were no fewer than forty-five English workmen;
and a considerable part of the city's resources was de-
rived from the banking and assurance companies.
The late emperor Joseph attempted to open the navi-

gation of the Scheldt, but, from several causes, this

measure was never effected. In 1794, when the Nether-
lands were annexed to France, the navigation of the
Scheldt was declared free ; and its commerce, since

that period, has regularly increased. The following
list of the vessels which arrived there, from 1800 to

iSOS, will exhibit a view of its present flourishing state

:

Years.

1800,

1801,

1802,

Vessels arrived.

61

147

149

From Embden, Altona,
and Hamburgh.

From the same ports,

and some from Ame-
rica.

Some from the Baltic,

Mediterranean, and
West Indies.

Some from Spain.
Many from America.
Two from Canton, one
from Batavia, many
under the Prussian
flag, and some from
America.

A canal has lately been ordered to be executed, for
joining the Rhone, the Meuse, and the Scheldt ; and
new dock-yards, and a magnificent quay, are in a state
of forwardness. In 1805, nine ships of the line from 74
to 1 10 guns, were on the stocks.

According to Guiccardini, the population of Antwerp,

1803,
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commentator, gives, from Jablonski, a clifFercnt theory

iVom that stated above, which, however, is not very in-

consistent with it ; and they both tend to prove, that the

mytliology of the Egyptians had its origin chiefly in as-

tronomy, (See Apis). " Not content wiili adoring the sun
in the many diflerent characters ah'cady mentioned, the

Egyptians worshipped him in the horizon, wiien rising

and setting, under the name of Anubis. Tne figure was
that of a man with a dog's head, all of gold, to denote

his flaming beauty in these stations. Dogs were con-

secrated to Anubis, because this deity (tne idea of the

horizon is implied) attends lailhfully on Isis, (nature)

'jceking her Osiris, (the sun). Tiie absence of tlie solar

power in winter was represented in long processions ;

in which the priests, weephig and deplormg, carried

about the images of Isis and her attendant Anubis. At
last they pretended that she had found her child by

means of Anubis. Then an image of the boy Arpocrate,

(Harpocrates) with his finger on his mouth, was presen-

ted ; the priests shouted for joy, and Anubis was made
to dance, as glorying in what he had done. Annoub, in

Coptic, signifies the golden ; an epithet derived from
the glow of the morning and evening resembling that

metal. The Greeks and Latins called this deity

Hermes and Mercurius, from the idea of his attending

on the goi\s."—2iiuce's Travels, as above, Appendix.

—

Anubis was generally represented with a caduceus,

which the Greeks and Romans transferred to their

Hermes and Mercury, {g)
ANVERS. See Antwerp.
ANVIL, the name of the utensil upon which smiths

hammer their iron. It is a large cubical piece of iron,

placed upon a wooden pedestal. The upper surface of

the anvil is made so smooth and hard, that no impres-

sion can be made upon it by the blows of the hammer.
Hence this surface is sometimes formed of steel. From
one side of the anvil, a conical piece of iron projects,

for the purpose of rounding hollow work. {])

ANVILLE, John Baptiste Bourguignon D', one

of the most celebrated geographers of the last century,

was born at Paris on the 1 Ith of July, 1697. In the

earlier part of his life, he exhibited a peculiar talent

for geographical research ; and even, in the course of

his education, he amused himself with the study of an-

cient authors, in order to delineate, in accurate projec-

tion, tlie various countries and cities which they des-

cribed ; and to trace, through their victorious career, the

generals and heroes of ancient times. At the age of 22, he

obtained a conmiission as geographer, and published,

with universal approbation, several of those maps which
have immortalised his name.
The deficiency of astronomical observations for ascer-

taining the leading points of a map, the want of geome-
trical measurenR-nts for connecting these points toge-

ther, and the difficulty of judging between contradictory

authorities, where observations and measurements had

been made, rendered it extremely perplexing to de-

lineate with accuracy the surface of the earth. The
sound judgment of D'Anville discriminated with won-

derful precision between the opposing statements of dif-

ferent travellers and historians. Rivers, which in other

charts had been running over chains of mountains, dis-

appeared from his, along with innumerable tribes, king-

doms, and islands, with which the imaginations or the

ignorance of former geographers had filled the unknown
regions of the world. To the most important of his

iTtiaps, D'Anville always added the authorities upon which

they were founded ; exhibiting, without ostentatious em-
piricism, the immense extent of his knowledge, the un-
wearied assiduity with which he collected his materials,
and tne unrivalled sagacity with which he converted
them to his use. The reputation of D'Anville increas-
ing with the success of his labours, he was elected a
member of the academy of belle lettres ; and in 1773,
the academy of sciences appointed him to the situation

of adjunct geographer, the only place which had been
created for this science. The gratitude which he felt

for these honourable appointments, was evinced by the
number oi dissertations with which he enriched the me-
moirs of these learned academies.
From his acquaintance with the most celebrated navi-

gators, and the esteem in which he was held by the
most learned and opulent individuals of every nation, he
liad formed a valuable and extensive collection of maps
and charts ; which were deemed so precious and rare,

that the king purchased them at a great expence. The
last exertions of D'Anville were employed in arranging
this vast collection ; and scarcely had he finished his

labours when the energy and activity of his mind began
to decline ; and after a lingering interval of two years,

marked by the gradual waste of his faculties, he sunk
under the weight of his infirmities, on the 28th of Janu-
ary, 1782, in the 85th year of his age.

M. D'Anville was married, in 1730, to Mademoiselle
Testard, by whom he had two daughters. His wife

died in 1781, at a time when, fortunately for himself, he
was insensible to the calamity of surviving the faithful

companion of a long life.

Though the constitution of D'Anville was very de-

licate, it enabled him, during sixty years of his life, to

devote no fewer than fifteen hours a-day to his favourite

pursuits. The temperance and sobriety in which he
lived, and the mildness of his temper, had perhaps a

greater effect in prolonging his life, than if he had been

possessed of a stronger constitution and more violent

passions. The nature of his labours, too, powerfully

contributed to the preservation of his health. The con-

tinued exertions of indefatigable industry may fatigue,

but they never wear out the mind. Success, always

within the reach of calculation, is the reward destined

for that species of industry which does not aim at the

higher pleasures of invention and discovery. It is the

mighty and irregular efforts of genius, and the burning

climate in which it dwells, that agitate and waste the

faculties.

Those who are best able to judge of the merits of

D'Anville, will not be disposed to blame us for with-

holding from him the praise of great and brilliant ta-

lents. His zeal, his industry, and his success, obtained

for him the esteem and praise of his contemporaries;

and to the same qu.iliiies, posterity will affix the share

of reputation which they bestow. Had D'Anville been

acquainted with geometry and astronomy, and carried

the lights of these sciences into his geographical re-

searches, he might have reared a more splendid monu-

ment to his fame ; but fortunately, perhaps, for the

science which he cultivated, his knowledge was limited

to tlie single object of his pursuits.

In his private character, D'Anville was gentle, gay,

and extremely modest, excepting when the conversa-

tion turned upon the subject of his own studies. On
these occasions he was opinionative and obstinate, never

yielding to his adversary, and always maintaining his

opinions with a bluntness of decision which sometimes
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bordered upon harshness. This, however, was not an

error of llie heart ; it was the failing of a sedentary man,

who was conscious of the depth of his {knowledge, and

could not suffer opinions to be questioned which
were founded on the most extensive researches, and

formed after many years of mature study and delibera-

tion.

The principal works published by D'Anvillc, are

Dissertation siir retendue lie /'ancienne Jernsalem, 1747.

AJemoire sur l'Kgyfttc Ancienne et Hloderyie, ax'cc line

descrifition du (.iolphe Arabii/ue, 4to. 1766. Oerjgrafxhie

ancienne abbregee, 3 voh. 12mo, 1768, accompanied by

his maps of ancient geography. Tvate des Memires
Itineraire Anciennes et Modernca, 8vo. 1769. Utats

foimes en Eurojie a/ires la chute de I'Kmpire liojnain en

Occident, 4to, 1771. A''otice de I'Aniicnne Gaule, tirecs

des Alontimens Homains., 4to, 1761. and Mesure Con-
jecturale de la Terre sous V F.quateur, a work which did

not add to the reputation of its author. (/3)

ANUS, in anatomy, is the external orifice of the

rectum.
ANZIKO, Ansiko, or Micocco, a kingdom situated

almost under ihe equator, and near the west coast of

Africa. According lo Pigafet, it is bounded on the cast

by the river Umbrc, or Vambre, which runs into the

river Zaire, and the kingdom of Wangua ; on the west,

by the country of the Amboes, which borders on Loango;
on the north, by the desart of Nubia; and, on the south,

by the provinces of Songo and Sunda. According lo

7'arrik, the kingdom of Anziko stretches from Cacango
to Nubia ; but he does not mention its eastern and wes-
tern limits.

Anziko produces two kinds of sandcrs wood, red and
^vhite ; the first of which is held in the highest estima-

tion. When reduced to powder, and mixed with palm
oil, it forms an ointment, with which the inhabitants

I'ub their bodies, for the purpose of preserving their

health. There are also mines of copper; and the coun-
try aboimds with rhinoceroses, originally brought from
Congo, lions, and other wild beasts. The nimbos, or zim-

fii, is the coin of the country. It is a shell, which is

lished for at Loando in Angola ; whence it is brought
along with salt, glass, silk, knives, and other articles of

merchandise.
The kingdom is inhabited by the Anzicos, and the

Giugas or JagoK, who have neither fixed lands nor habi-

tations, but lead a wandering life, subsisting by plunder
and slaughter, and upon the goats which they catch on
their mountains. Piculigal of their lives, they are ex-

tremely bold and intrepid in all their uiidcrlakings;

but so great is their brutality, that the Europeans dare

not engage with them in any commercial speculation.

These monsters feed upon human flesh ; and at their

public shambles, the limbs and fragments of their slaves

are exposed to sale. When they cannot obtain a market
for their slavts, when alive, they fatten them for their

tables ; and the slaves themselves, worn out with the

miseries of their condition, frequently offer themselves
the willing victims of this atrocious barbarity, "ie
Pere" says Dapper, " «e rcpait nans horreur de la chair

de son Jils, et les Jils de crlle dc son frere, lesfreres et

tes ssitrs se mangent recijiroqtiemerit. C'est finurijiioi ils

n'cntrrrent point leur mor.'s ; le ventre des vixmns leur

sert de se/iulcre, et on les mang^ des rju'ils ont rendu le

dernier sou/iir." The common people go naked above
the groin, and walk bare-fjotcd ; but tliose who wish to

distinguish themselves, have red and black cans of Por-
VoL. II. Part I.

tuguese velvet, with long robes of silk. The women,
who are rather handsome, take no care of their children

,

and there are some who even kill them and eat theru
as soon as they are born.

The arms of the Anzikos are small strong bows, made:
of hard wood, adorned and strengthened with serpents'
skins. The strings are the pliable shoots of trees ; and
their arrows are made of a hard and light wood ; and
such is their dexterity as archers, that they can shoot
birds flying, and discharge 28 arrows into the air, before
the first has reached the ground. They have also ^.
battle-axes, which answer two purposes: one of the
ends of the battle-axe is sharp like a hatchet, and the
other flat like a hammer. The handle, fixed in the
middle, is only half as short as the iron part, and i.s

rounded at the end like an apple, and covered with a ser-
pent's skin. They defend themselves with the flat

head of their battle-axe, as with a shield; and wield it

with such dexterity, that they can ward off the darts of
their enemies. They carry also a poinard, sheathed in

serpents' skins, and fixed to their bodies by ivory belts.

The Anzikos worsliip the sun as their principal deity.

They represent him in the form of a man ; and the mo(Ki
under the character of a woman. They worship a num-
ber of idols, to whom they ofier sacrifices when they go
to war, and whom they consult in every enterprise of
danger. They also practise circumcision ; but whether
as a religious ceremony, or from another motive, is

not known.
The king of Anziko, who is called the Great Micocco,

has the sovereignty over 13 kingdoms, and is reckoned
one of the most powerful princes of Afiica. The Jagos
are more cruel than the original inhabitants of Anziko.
They have three generals, each of whom has the com-
mand of an army. The first of them is called &iiigo ,•

the second Cobak ; and the third Cabango. The ancient
Jagos are entirely extirpated, and most of those who
bear that name are natives of the country which they in-

habit. Whenever the Jagos gained a victory, they se-

lected the youngest and most handsome of their prison-

ers, and tried their courage, by making them shoot at

one another. Those who exhibited any signs of fear

were immediately killed and eaten ; wliile those who
displayed intrepidity had their noses and ears pierced,
and the two front teeth lorn from their upper jaw. They
were thus accustomed to such deeds of barbarity, that

they soon exceeded even their masters in cruelty. The
Jagos are scattered through the whole of Africa ; though
they are found chiefly in the kingdom of ,\nziko, and to

the south-east of Angola. The old men of Angolaaflirm,
that the Jagos came originally from Sierra Leone, and
that they overrun the whole coast, even to the kingdom
of Bcngucla. Enfeebled, however, by tlieir victories,

and unable to retrace the line of their" victorious march,
they penetrated into the centre of the south of Africa,

till they reached the confines of Monomotapa, whose
inhabitants completely vanquished them, and compelled
them to return to Anziko, and the confines of Angola.
This relation is discredited by some writ<M's, from the

supposed impossibility of the Jagos having conquered
in so short a time such an immense tract of countrv,

strengthened by so many mountains and rivers.—See
Dripper's Description de L'Afriijtte, p. 538. Modern
Uiiiversnl Hist. vol. xiii. p. 266. (tt)

AORIST, or AoKisres, (from*, privative, and cf/^a*,

/ liiiin)^ in grannnar, a term in verbs usii dly and pro-

perly denoting past time indejinitely. The name might
E e
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Seem to imply, Uuil it denoted 'mdrJinUe time in general

:

Usage, howcvor, has, for the most part, restricted the

term to the tenses, expressing indfjinite past time. In
some particular modes of speech, the aorist may he cm-
ployed in so extensive a sense, as to include the present

and luture, as well as the past. Tiiis, however, is not

its common or appropriate application ; and the radical

I'elcrencc, even in those, is to llic past.

The formation of the aorist, as a distinct tense of the

verb, may be thus explained. All actions or events de-

noted by the verb must refer to time. Time is necessa-
rily either present, past, or future

;
present time, from

its nature, referring to an individual instant, properly
admits of no division or extension ; the present tense,

therefore, we find has usually no variety of forms
;
past

and future time are susceptible of various extensions and
limitations; but the future being but imperfectly within

the knowledge, or subject to the controul of man, the
necessity of limiting and defining future time in human
speech, occurs so rarely, that hardly in any language
has there been fotmd occasion for particular forms of
the verb to express such limitations. It is difierent in

regard to the past. Past events may and must frequent-
ly be spoken of, as being completed or not completed ;

occurring at a remote period, or only recently finished,

and still connected with the present : or, lastly, as hav-
ing occurred, without any circumstance to render the

period of their taking place of any importance as an ob-
ject of attention. Peculiar variations of the verb have
been devised in the more perfect languages, to denote
these modifications of past time : hence the formation
of the tenses, denominated the im/icrfcct, \.\\q preterjicr-

fecti the fihijicrfect ;—all of which will he explained in

their places : and hence the formation of the tense de-

nominated the aorist., to express past time, notimmediate-
iy connected with any of those circumstances, which so

frequently occur to render it necessary to signify what
particular modification of the past is in view.

In all the languages of modern Europe, the aorist

tense constitutes a conspicuous part of the verb. In

English, I spoke, I sung ; in French, je fiarlai, je chantai ;

in Spanish, yo liable, yo cnntee ; in German, ich s/irach,

ich sang, are all truly and properly aorists, according to

the real meaning of the name. In Greek, there are
commonly reckoned t'.vo aorists. The Latin verb is so

far defective, that it has no particular form for the aorist

;

the place of which is supplied, and sometimes inac-

curately enough, by either the imperfect or the preter-
pcrfc-ct.

In regard to the two tenses of the aorist in Greek,
different opinions have been held. Dr Beattie considers
the second aorist, as well as the second future tense, as

unnecessary. Some grammarians, he says, are of opinion,
that the first signifies past time in general, and the
sfcond indefinite time past ; but this he apprehends to

be mere conjecture, vuisupported Ijy proof; adopting the

sentiments of those who think the second has no mean-
ing different from the first, but is probably rather the
miperfect of some obsolete theme of the verl). This
opinion, which was first brought forward by Hcmster-
huis and his disciples, has been so fully supported by
Linncp, that there seems to be little doubt of its truth.

Lord Monboddo has adduced, to strengthen it, the tes-

timony of some ancient grammarians. Dr Browne
[Transactions of the Royal Irish Academy for 1789) has
controverted this opinion. He allows, that both the

aorists in Greek are often used without discrimination.

as mere past indefinites ; but he maintains, that the first

has much more frequently a definite meaning than the
second. The reasoning of Dr Browne, however, though
ingenious, is far from satisfactory ; and the examples
he has adduced appear insufficient to bear out his hypo-
thesis. The just analogy of the Greek language seems
fully to countenance the profoundcr views of Hemster-
huis and Linnep, that the second aorist is only an imper-
fect tense, from a cognate, though obsolete, form of
the verb.

The subject of the aorist tenses is treated, or occasion-
ally touched upon, by Dr Beattie, Theory of Language,
lord Monboddo, Origin and Progress of Language, Dr
Browne, (^as above quoted,) Linnep's Analogia Grxca,
Dawe's Miscellanea Critica ; as well as a number of
writers of inferior note, whose inquiries have been di-

rected to universal grammar. (^)

AORNUS, AoRNOs, or Aornis, the name of a fortifi-

ed rock in India, in the district of Bijore, about 1 J- miles
high, and 25 in circumference. An artificial and nar-
row road conducts to the summit, part of which is cover-
ed with wood, and the rest is arable land. After having
sustained several repulses from the Indians, Alexander
the Great succeeded in making himself master of this

fort.—See Arrian, lib. iv. Strabo, lib. xv. Plutarch, In
Fit. Alex. Quint. Curt. lib. viii. cap. 11.; and Anc.
Univers. Hist. vol. vii. p. 398. Rennel's Metnoir, p.
174. {o)

AORTA, in Anatomy, a name given first by the
Greek anatomists, to the great arterial trunk which re-

ceives the blood from the left or systemic ventricle of
the heart ; and which, by means of its numerous rami-
fications, distributes it to every part of the system. See
Anatomy, p. 788 and 793. (/')

AOSTE, Aosta, Avosta, the Augusta Pretoria of
the ancients ; a name which was given to it, from the cir-

cumstance of Augustus having sent thither a Roman
colony, with 3000 praetorian soldiers. This town is the

chief place of a district in the department of the Doire.

It is situated on the Doire, at the junction of the Pennine
and Greek Alps; and is surrounded with a wall nearly

in ruins. The remains of an amphitheatre, a triumphal
arch, erected in honour of Augustus, and other vestiges

of Roman grandeur, still adorn the town of Aoste.

Population, 5553. E. Long. 7° 17' 4". N. Lat. 45° 39'

20" . (jr)

AOUTA, the name of the paper mulberry tree, from
which the inhabitants of Otaheite manufacture their

finest cloth. See Hawkesworth's Voyages, vol. ii. p.

210. {nv)

APACTIS, a genus of plants of the class Dodecan-
dria, and order Monogynia. See Botany, (w)

APALACHES, the name of a river in North America,
which rises in the country of the Seminole Indians ; and,

after a course of 135 miles, discharges itself into the

gulph of Mexico, (to)

APALACHIAN Mountains. See Allegany moun-
tains.

APALACHICOLA, a river of North America, which
rises in the Apalachian mountains, and which, after a

course of 380 miles, runs into the gulph of Mexico at

Cape Blaize. (to)

APALUS, in Zoology, a genus of Colcoptorous

insects, formed by Fabricius, to distinguish a single

species of the Linnsean genus Meloe. See Entomo-
logy. (/)
APAJMj or Apang. the name of a Dutch fort and
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village in the kingdom of Acra, on the gold coast of

Africa. Though this place is very small, and inhabited

only by fishermen, it is advantageously situated for com-

merce. It is watered by a small river of salted water,

which has its source about five miles from the coast.

The fort was built by the Dutch in 1697. (a-)

APAMA, a genus of plants, of the class Polyadel-

phia and order Polyandria. See Botany, (tw)

APAMEA, the name of several cities in Asia Minor
;

the most celebrated was situated in Phrygia Magna,
near the conflux of the Marsyas, Obrimus, and Organ,

and derived its name from the sister of Seleucus. This

city was anciently called Cibotos ; and, to distinguish it

from others of the same name, it was afterwards called

jiliamea Cibotos. See Strabo, 1. 12. p. 864. (g)

APAMEAN Medal, a medal struck at Apamea, in

the time of Philip the elder,* bearing a curious device,

and an inscription no less remarkable. On one side of

this medal is the head of the emperor, crowned with

laurel, surrounded with the usual inscription, ATT. K.

IOTA. "WAinnoS ATF. that is Imfierator, Casar, Julius

Philiji/ius, Augustus. On the reverse is the figure of

a square chest, floating upon the water : the lid stands

open, and two human figures ai'e seen in it, the one male
and the other female, as appears by their dress. Two
figures also appear before the chest, apparently the same
as those within, only they arc lifting up their hands as

in the act of adoration. On the open lid, sits a bird,

resembling a pigeon ; and another appears as if flying

towards the chest, carrying a small branch in its claws.

Round the edge of the medal is this inscription. En. M.
ATP. AAEZHANAP, and then, as the corner of the chest

interferes with the circular inscription, the remainder is

placed at the bottom, thus, OT. B. APXI. AIIAMEHN.
which may be thus interpreted, Sztb ]SI. Aur. Alexandra
II. Pontif. Ajiatnensium. But the most remarkable part

of the inscription, and that which has chiefly excited con-

troversy, is found on the side of the chest itself. Im-
mediately under the male figure, are inscribed in legible

characters, the three letters, NiiE, JVoe. It is easy to

sec that this device and inscription will be considered
as a memorial of the general deluge. There could not
be the smallest doubt on the subject, were we certain

that the three mysterious letters on the side of the
chest arc intended for the name of the patriarch Noah.
They who hold this opinion support it by the following
arguments : The city of Apamea, where the medal v.as

struck, was anciently called Cibotos, (see the preceding
article) which literally signifies the ark. The river

Marsyas also, on which it stood, was called Cibotos. In
the neighbourhood were the mountains of Celsenae, upon
which the ark was supposed to have rested ; and the
whole region to which these medals are ascribed, is re-

plete with memorials of the same kind. Apamea also
was celebrated for its religious rites, and remained for

a long time subject to a singular kind of priestly govern-
ment ; the name of the ruling high-priest was inscribed
on the reverse of their coins, round the peculiar device
which we have already mentioned, and which appears
to have been common to them all ; for there are coina

* The successor of Gordian, and came to the throne
in the year of Christ 244. He is said to have publicly
favoured the Christians, and even to have been a secret
convert to the Christian faith. See Gibbon's Hist. chap.
16. DUPONCEAU.

struck at .Apanica, in the reign of Scvcrus, with tlic same
figures, but wiih diflerent inscriptions ; from which it

is probable, that they have a rtfeiencc to some mysteries
in their religion. If this be admilled, they point clearly

to the source from which tliey liave been derived.

Antiquaries have difl'cred chiefly about the three let-

ters, NOE, on the side of the chest. Some have main
taincd that they have no reference whatever to tlic name
of the patriarch, but that they are merely the continua-

tion of the imperfect ALEXAN DR, round the edge,
placed on the chest for want of room, in a reverse man-
ner, making Alexandreon, the name of the people by
whom the medal was struck. This supposition, how-
ever, cannot Ije admitted ; the name of the people, Afia-

7neon,is written at full length at the bottom; and, had it

been intended for a reversed reading, the form of the

letters would have been inverted, thus, N03- This is

uniformly the case in such readings, and therefore this

supposition falls to the ground. But, farther, (say tliey

who consider tliese letters as I'epresenting the name of

the second parent of the human race), come of tliis in-

scription what will, or supposing it never to have been
there, yet still the device on the coin has an evident re-

ference to the diluvian history; still we have the ark
floating upon the waters; Noah and liis wife within it;

the same persons leaving it, and returning thanks to

God for their deliverance ; the dove and the olive branch,
Sec. For farther particulars respecting this curious sub-

ject, see Octav. Falconerii Dissertatio de jYummo A/ia-

mensi—ad Petrum Seguimun ; Paris, 1684. Bryant's
Vindication of the Afiamean Medal, 5th vol. Mijtli. Fa-
ber's Horx Mosaics, vol. i. A figure of this medal
may be seen in Bryant's Mythology, vol. v. p. 289. [g]
APANAGE, or Apenage, the portion of land as-

signed by a sovereign for the subsistence of his younger
sons, (to)

APATE, or Apatis, in Zoology, a Fabrician genus
of Coleopterous insects, arranged by Linnaeus in the

genus dermestes, and by GeoflTroy and Olivier in that of
bostrichus. See Entomology. (,/)
APATURIA, from avarii, deceit, a festival celebrated

by the Athenians, in honour of Bacchus, in order to com-
memorate a victory gained by stratagem over Xanthus,
king of BoEotia, by Melanthus, king of Athens. Sec
Lempriere's Classical Dictionary, (k')

APE, in Zoology, a name not uncommonly applied
to all the species of the tribe Simla, though it is properly
restricted to a particular division of that tribe, distin-

guished by their resemblance in form and actions to

man, and by their want of tails. See Simla, under Mam-
malia. (/)
APE, Sea, a name given by Steller to a playful ma-

rine pnimal, probably an undescribed species of P/;or(i

or Sra/, which he saw on the coast of America. See Stel-

ler's History of Kain/itschatka, p. 136.; or Pennant'.s

Arctic Zoology, vol. i. p. 181. (,/".

)

APELLES, one of the most famous painters of an-

tiquity. He is generally believed to have been a native

of the isle of Cos. He flourished in the time of Alex-
ander the Great ; and was in such high favour with that

prince, that no other painter was allowed to draw his

portrait.

Edicto vetuit, ne quis se prater Appellem pingerct.

UOR.

Alexander is said to have given him a still more re-

markable proof of his regard ; for having cmploved him
E c 2
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to paint one Dl'his Eivoiu'itc misii'ossos, and pcrixiviiu;

liiiU hf liid llillon ill love witli her, he inimecluitciy rc-

s'lErned her to the amorous painter. It is said thai Apel-

h-.s was on such an intimate looting with Alexander,

that he could use the greatest freedom with that hauglity

prince. On one occasion, Alexander came into his shop,

and made some al)surd criticisms on his paintings ;

upon which Apelies begged him to hold his tongue,

lest the boys who were preparing the colours should

laugh at him. Another anecdote is related to the same
purpose. Apclles having produced a highly-finished

painting of Alexander and his horse, was exhibiting it,

after it was completed, to the king, who did not seem
sufBcienlly to discern its merits. A horse was brought

in, who immediately neighed, on observing the horse

on the canvass ; upon which Apclles exclaimed, that

the horse was a much better judge of painting than his

majesty. The most famous of all his paintings, was the

Venus Aymdyonune, or Venus rising out of the sea.

This piece was painted for the inhabitants of the isle of

Cos, and was by them hung up in the temple of Escu-

lapius. It was purchased from them by Augustus, by

the remission of a hundred talents of tribute. The low-

er part of the painting had been injured by length of

lime, and no painter could be found who would under-

take to replace what was wanting. This painting was
entirely destroyed by the time of Nero, who substituted

in its place an imitation by Dorotheus. Apelies was
so devoted to his profession, that he never suffered a

day to elapse, without exercising his pencil. Hence the

proverbial line, .Hulla dies abeal, tju'iu li/iea ducta sujicr-

sit. The learned reader may consult, Plin. 1. xxxv. c.

10. ; or vElian, 1. ii. c. 3. ; and the authors referred to by

Bayle. (.§•)

APENNINES, a chain of mountains in France and

Italy. They branch oft" from the Alps at Ormea, in the

department of Stura, and after stretching along the

Mediterranean round the gulf of Genoa, they extend in

an easterly direction to the centre of Italy, and then

advance in a south-east direction to the southern extremi-

ty of the kingdom of Naples, approaching nearer to the

Adriatic than to the Mediterranean. The highest point of

this chain is Monte Velino, near the middle of Italy, which

is about 7872 feet above the level of the sea. The height of

Cimone, which is farther north, is only 6000 feet. Ac-

cording to Ferber, the Apennines, to the south of Bolog-

na, are composed of stratified grey hard limestone, with

a few petrifactions. The fine Carrara marble, along

with serpentine, steatite, and asbestos, are found in Tus-

cany and the territory of Genoa. There is also found

granitone, consisting of white feldspar and green mica.

This part of the Apennines, according to Dolomieu,

ends in white granite, gneiss, micaceous schistus, and

bometimes hornblende.

The territory of Sienne, if we except Piedmont, is per-

haps the richest mineral region in Italy. Besides many
metallic ores, there are some granitic hills, with slate,

serpentine, and the celebrated black-veined yellow mar-

ble of Montarenti. See Saussure's Travels, vol. v. p.

221. Ferber's Travels in Italy, p. 250. Uolomieu's

Account of the Earthcjuakes in Calabria. Buffon's Min.

vol. i. p. 274, and Pinkerton's Geograji/iy, vol. i. p. 679,

680. (o)

APEPSIA, from «, /;m). and a-fjrT^i, to digest, is sy-

nonymous with Dys/icfisia, or indigestion. See Medi-
cine, (j)

APERIENT Medecines, are those which are sup-
posea to have the power of opening the mouths of ves-
sels, or removing obstructions in the vascular, or glan-
dular systems. See Materia Medica, and Medi-
cine. {J)

^APERTURE, in Optics, froni a/ierire, to open, is the
open part of an object glass, through which the rays of
light are transmitted from the object, in order to form an
image of it in the interior of the tube. It is also cm-
ployed to signify any hole or opening through which light

is transmitted for other optical purposes.

A series of ten apertures, formed in circular plates of

brass, and decreasing gradually from half an inch to

j(yjj of ail inch, were made for the editor of this work
for a photometrical telescope, by thai celebrated and
unrivalled arlist, Mr Edward Troughton, who has fa-

voured us with the following account of the method by
which these delicate perforations were made :

—

A micrometer microscope, similar to those used for

reading oft' the angles upon astronomical instruments,

was fixed with its axis of vision parallel to the plane of a

piece of wood. In the focus of this,, and perpendicular
to the axis, was fixed a cock, having therein a cell, into

which the pieces of metal could readily be placed. The
microscope had an adjustment for distinct vision. The
value of the parts of the micrometer were previously

ascertained, of which there were 30684 in an inch, and of

course the 10 pieces have their apertures measured by
the number of those parts, as inserted below. The cen-

tre of each plate was first indented by the point of a

common drill, or borer of metals. This made an im-
pression of an obtuse conical form, whose vertex reach-

ed very near the opposite surface. The smallest aper-

ture being the most dift'icnll, was first attempted ; for,

should it have been made too large, it would still do for

the next size, Sec. A fine pointril, whose angle of sharp-

ness was about 12^, served to make and enlarge the

holes. In doing this, as soon as light was observed to

pass through, the plate was applied to the cock, and
measured by the wire of the micrometer ; if it was found

too small, the pointril was again introduced and turned

round in the holes ; thus, by repeated trials bringing it

to its exact measure.

Parts of the Micrometer.

_i

2
1
A,

X
8

_1_
J 5
_I
32

eV
1

TIT
_J._
356

I

5T2
!

1024

inch 15342

7671
3835
1918

959
480
240
120

60

30 (e. t.)

APETALOUS, a term applied by botanists to those

plants which have no petals. See Botany, {tv)

APHANES, a genus of plants of the class Tetrandria,

and order Monogynia, or the class Monandria, and or-

der Monogynia. Sec Botany, (to)

APHELION, from n'7cu,from, and nyios, the sun, is

that part of a planet's orbit which is at the greatest dis-

tance from the sun, and is therefore opposed to Perihe-

lion. See Astronomy, (to)

APHIS, the Puccron, Pant Louse, Vine Fretter, or
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Blighter, an animal which presents several remarkable

aberrauoiis Irom the known and uctnstonjccl laws of na-

ture; and has mence been iVccjiuntly the subject of ob-

servalion amonsj tlie most cnligUtencil naiuraiists.

The Apuis is an insect of tlie order ileniiplera of

Liiinseus, who defines it, Unout inflected, aiuennx seta-

ceous, luingn four erect, or none, legs formed for walk-

ing ; abdomen provided with two obtuse horns behind,

and olten a style at the tail. This latter character, how-
ever, is not constant, as the learned naturalist con-

ceives, for there are some species in which the cornicula

seem entirely wanting. When present, a transparent

mellifluous substance generally distils from them. Se-
venty-two different species have already been described.

This insect may easily be recognized : it is a small,

ugly, deformed lookhig animal, commonly wanting wings,

and huddled together in hundreds, on the plants most
familiar to us, so closely, as hardly to admit the point of

a pin. It is of a dull and sluggish disposition, moving
languidly from the place where it has once taken up its

abode, and frequently raising the hind legs on any alarm,
which seems its only mode of defence. They are irom
a line in length to the size of a house fly ; and there are

varieties in the colour, such as green, brown, and yel-

lowish, altering somewhat according to the season of

the year. They also dwell in tlie pugosities of leaves,

which become distorted from their pernicious attacks,

and even within gails. Several species are covered with

a white downy substance, sometimes nearly an inch in

length, whose nature is not yet fully understood. The
trunk is of a singular structure, being composed of three
pieces or tubes, which seem to sheath into each other
like the sliders of a telescope; and Dc Creer conjec-
tures, that part of it may be retracted into the head. In
certain species, it is more delicate than the finest hair,

and being of immoderate length, lies along under the
belly, and passes beyond the extremity of the abdomen
like a tail.

In the same family are found both winged and apter-

ous aphides. Reasoning from analogy, the latter should
be females, because several kinds of butterflies, and
other insects, have females wanting wings ; here, how-
ever, the females are both winged and apterous, but the

males of some species always have wings. The most
singular phenomenon in the nature of aphides, consists

in their mode of propagation. At one time of the year,

the same race is viviparous, and at another oviparous ;

and by another deviation from the ordinary rule, the feet

of the young are in the former case protiuded first, al-

ways marked by peculiarities. The ancients tliought

that they sprung from the dew ; then they were believed
to owe their origin to ants, and later naturalists consider-
ed each as sufficient to produce its offspring by itself,

without the concourse of the sexes. It is true, indeed,
that their generation is not governed by the ordinary
laws ; for one impregnation of a female apparently
serves to transmit the piolific quality to its offspring,

even to the tenth in succession, so that each interme-
diate female will produce its young without the con-
course of the male.
The credit of this discovery is due to Mr Bonnet. On

the 20th of May, he isolated a young aphis which he had
seen the mother produce. It changed its skin three
times, and on the first of June becjan to breed. Between
that day and the 03d it produced 95 young. On the 6th
of May he took tlu: youn;^ of an apterous mother, the
moment it was produced, and kept it in solitude. It be-

gan to produce young on the 21st. Next day he con-
fined a young one, mimediately when produced, and ob-
tamcd young from it on the 4th oi June. On the same
day, he confined this one of the second generation, and,
to his great surprise, before being full growTi, he ob-
tained young from it on the I5th of the month. From
one of these he obtained a fourth generation, from one
of the fourth, a fifth, and one of this produced a sixth
generation. All, it is to be observed, were isolated.
Some began to breed when only half the size of full-

grown aphides producing young. These experiments
proved, therefore, that aphides generate without copu-
lation.

In another experiment, he obtained even to the ninlii

succes.'iive generation, when the death of tlie aphis last

produced unfortunately interrupted his progress. Thus
It was clearly demonstrated, that aphides are herma-
phrodites, capable of themselves to perpetuate their
race.

This, however, is not a privilege common to all

aphides, without exception; for certain species copu-
late like the larger animals, and seem possessed of the
same generative organs. These are larije brown aphides,
living in numbers on the oak, particularly attaching
themselves to branches beginning to blacken. Their
size is fully equivalent to that of a common fly, and they
have only tubercles behind instead of the cornicula,
which do not discharge the mellifluous liquid. They
exhale a peculiar odour, which, at first sight, is one of
their most remarkable characters. Mr Bonnet observed
the copulation of a small winged aphis with several
apterous females, and having confined one of the fe-

males, she produced 12 eggs. The same species also-

multiplies without copulation, and he proved by incon-
tcstiblc experiments, that at one time of the year they
were viviparous, and at another oviparous.
But in pursuing the history of the animal, Ave find

it necessary to render it less complicated, by an abstract
in feAver words, of the observations of Dr Richardson
on those of the rose. The first aphides appearing in

spring, are hatched from eggs that have withstood the
cold of winter. These eggs are at first green, and then
blacker; they contain a mucilaginous fluid of a uniform
consistence. Two successive generations are produced
in spring, five more in summer, and three in autumn,
making ten in the whole. Though all the preceding
generations contained females, in this tenth one are se-
veral males. However, the aphides pioducing them,
have previously produced females; and Dr Richardson
affirms, that all the males are winged. Some of the
third generation of females, though apterous at first,

acquire wings also, after casting the last skin. A cer-
tain fullness in the breast indicates those that will have
them, and from being contracted in extremely narrow
compass, they are now unfolded, erect and longer than
the body, in a surprising manner. The number of wing-
ed aphides seems to depend less on their original struc-
ture than on the quantity and iiuality of nutriment with
which they are supplied. But all the females of the
tenth generation are apterous. Copulation now takes
place, and in a day or two eggs arc produced. The
general colour of the insects throughout the preceding
part of the year is green. The females of the last ge-
neration are yellow; the males at first of a reddish
brown, and, after casting the last skin, of a bright yellow,
with black wings.

Some naturalists seem to tliink that the temperature
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of the weather, under certain exceptions, regulates the

propagation of the aphis by eggs or living young. Mv
Curtis found the a/i/iis salicis, a large apliis, constantly

viviparous from the 24th of September to the 6th of De-
cember, tlie thermometer sometimes at 29". On 22d
November, he found a number of eggs from a common
small green aphis on the auricula in the open air, while

the same species, on a geranium within doors, produced
young. In inild winters, he observed numbers of the

females viviparous on the primula in January. He thence

infers, that all aphides are not viviparous and oviparous

during the same season, but that some may be wholly

viviparous, and that those which are both viviparous

and oviparous do not lay eggs in autumn, nor through

winter, unless a certain degree of cold takes place. In

most species, he says, both males and females acquire

wings, but some of both sexes are always apterous

;

and also, that of the same species, some females are

apterous, and some winged.
Observations, partly similar, had previously been

made by M. de Geer. From the experiments on the

Q/i/iis ros£, made with the view of elucidating whether
the same aphides M'hich produce young in summer will

lay eggs in autumn, or whether those laying eggs have
never produced young, he concludes that the oviparous

aphides of auliUTin have never produced young, and are

destined to lay eggs only; and that viviparous aphides

never lay eggs, but the young last produced by them in

the late season, are those which are oviparous, and pre-

serve the species by means of their eggs, which are ca-

pable of resisting the cold of winter. Though his mean-
ing is obscurely expressed, it is evident, that he here

speaks of particular generations in the succession.

—

Among these aphides, he found many apterous females

which were viviparous. Winged ones are imquestiona-

bly always so, and never lay eggs, but their young will

produce eggs. He professes himself, likewise, inclined

to believe, that the last winged aphides are produced
by large apterous viviparous females; but that apterous

oviparous females and males spring from large winged
mothers.

M. de Geer found the aphis of the pine viviparous,

and propagating without copulation in summer, and ovi-

parous often have copulated in the later season of the year.

Another species of aphis lives on the pine, which,

the same author affirms, is always oviparous, and never
viviparous. There is only one generation of them
throughout the year, in which respect, they also difl'er

from the common aphides; they lay eggs in July, pro-

ducing apterous young, which never acquire wings;
and survive the winter with hardly any sensible incre-

ment. In spring they prepare a gall among the shoots

of the tree, which is a nest for the young. This gall is

first occasioned by the punctures of a single aphis; on
opening it, a number of young ones are found within,

whose repeated punctures contribute to increase its size.

The mother having prepared this habitation, for the re-

ception of her young, dies and dries up ; for, after the

8th or r2lh of June, her body is uniformly found dead
and emaciated. The gall afterwards bursts of itself,

and allows an exit to the young, which acquire wings,
though the mother is apterous. These animals are

vei'y dull and sluggish ; they can with difficulty recover

themselves when reversed. Indeed they have little need
of motion, being constantly shut up in galls. The posi-

tion of the trunk is remarkable, it being in the middle
of the body, between the first pair of legs>

It Is a remarkable fact, that the excretions of aphides,
and the exudations of the cornicula, are real liquid ho-
ney, on their native plants. They are surrounded by
numbers of other insecis to collect it, but especially ants.
The proceedings of this industrious little animal, to
gain tlie object of its pursuit, are amply detailed by Mr
P. liuber. But, not content with resorting to the piace
of their abode, the ants actually convey aphides below
ground, to their subterraneous galleries. In doing so,

they practise the utmost care and gentleness; the apnis
is transported without injury in the teeth of the ant. Mr
Huber saw a single ant, successively, carry three aphi-
des, each larger than itself. In the ant-hills of the yel-

low ant, they are always found in considerable numbers.
During the height ot summer, when the weather is hot
and dry, and aphides most abimdant, the foliage of plants

is often covered by a sweet clammy substance, called

honey dew. Some naturalists are induced to consider

the origin of this as belonging to these animals alone.

It is supposed never to exist, except when they are pre-

sent; for they are invariably discovered in its vicmity.

We do noi presume to determine this question; but we
must remark, that it seems possible to us, it aphides
have the power of extracting a saccharine substance froni

plants, that certain rclaoive conditions, between the at-

mosphere and plants, may promote its secretion, and
bring it into view.

The apiiis, sometimes little larger than a grain of

sand, is, nevertheless, a formidable enemy to vegeta-
tion. The loftiest tree, and the humblest weed, are

equally exposed to its pernicious attacks ; the trunk,
branches, leaves, and bark, all afford it harbour. But,
unlike the ravages of larger animals, such as caterpil-

lars, locusts, and others, in devouring tlie solid sub-

stance ot tne plant, destruction is more insidiously and
impel ceplibly accomplished. The aphis, provided with.

a long, sharp probos-:is, punctures the plant ; these

punctures, often repeated, and made by thousands of

animals, closely crowded around it, and excluding the

external air, independent of exhausting its fluids, in-

jure its texture ; whence it blackens, lades, and dies.

Even when the attacks are less fatal, the vegetable be-

comes disfigured and distorted ; the leaves curl up,
nourishing an host of enemies within ; vesicles and
galls are formed, and the whole exterior evidently be-

trays the progress of disease. The apl-ides have been
considered the chief cause of blights of plants ; and
hence its more recent name, the blig/iter. Whether or

not it may actually produce what is generally called a

blight, it is certain, that it has been the principal cause

of the tailure of entire crops of different vegetables, in

different seasons. Nor ought this to be so much the

subject of surprise, if we reflect on the great fecundity

of these animals ; tliat ten successive generations fol-

low in a single season, and that some of them never
([uit the branch, where they are once established, until

its destruction causes their own. Thus their multitudes

are innumerable ; millions will spring from one in the

course of a few generations.

The pernicious ravages of the aphis, however, are

checked by its natural enemies. Fortunately it has

many of these in other insects. Helpless and inactive

of itself, it is equally incapable of shunning danger by

flight, and of repelling it by force. Wings almost seem
superfluous, they are so seldom used by the few which

are provided with them. The coccinella, a small he-

mispherical beetle, well known by its trivial name, the
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lady bird, chiefly lives on aphides, both while alarv a

or worm, and alter attaining its ptrtect state. Ano-

ther dreaded enemy is the iclincumon Hy, which ope-

rates destruction in a more cxtraorciinury way. The
female, which is often to be found wiicrc aphides are

plenty, selects one suitable to the object it lias ui view,

not of serving; as food to itself, but as a nidus and ali-

ment to its young. By means of a snarp instrument,

proceeding from the abdomen, said to be invisible to

the naked eye, it punctures the body of the aphis, and

deposits an egg within it. A single aphis is not enougii

;

several are, in the same manner, successively punctur-

ed, and each receives an egg. The egg is quickly

hatched, when the young larva proceeding i'r<jni it lite-

rally devours the aphis alive. Having consumed the

whole, excepting the skin, the larva first becomes a

chrysalis, and next attains the perfect state. It then

flies away to inflict a similar wound, for the purpose of

preserving its progeny. Different apliides are micsled

by different ichneumons; and though generally sub-

mitting to this lethal operation patiently and without

resistance, some occasionally seem to anticipate the

danger, and strive to shun so mortal an enemy. Be-

sides the coccinellx and ichneumons, the larva of a

species of fly, thence called musca ti/i/iidh'ora, leeds vo-

raciously on aphides. Twenty or tliirty scarcely suffice

for a meal. The earwig likewise contributes to their

destruction, and many are devoured by birds. At the

latter end of the season they appear infected by disease ;

their bodies swell and discolour; gradually weakening,

they lose their hold, hanging by the proboscis only,

which still remains inserted ; and at length they drop

off and disappear. Tiie extraordinary multiplication of

these animals is, therefore, counterbalanced by the dan-

gers to which tlicy arc exposed ; and their destructive

ravages are checked by the numerous enemies to which
they become a necessary prey.

Sf.e Bonnet, Sur les Puccrons, Traite d'liisectologie

et QLuvres, torn. 1. De Geer, Memoires Sur Irs In-

secles, torn. 3. Lyonnet, Theologic dts Insectts de Les-

ser. Geolfroy, Mcmoires sur les Insect."s, torn. 1. Lin-

naeus, Fauna Suecica. P. Huber, Relations des I'ourmis

avec les Piicerons et les Galle Insectes. Reaum.ur, Me-
moircs sur les Insectes, torn. 3, 6. Richardson On the

.Ifilndes of Linnaeus, Phil. Trans, v. 61. Curtis On

.ijihidcs. Transact. IJnnaan Society, vol 6. (r)

APIIODIUS, in Zoology, a genus of Coleopterous

insects, established by Illiger, and described by Dumc-
ril in the Dtctionnaire des Sciences .A'aturelles, torn. ii.

See Entomology. (,/')

APHSIA, Afzia, or Ampedes, an Asiatic island in

the sea of Marmora, about 10 miles in circumference.

On the west side of the island is a village inhabited by

Christians and Turks, and situated upon a small lake.

In the east part of the island is a Turkish village, and

in the middle of it a small convent. The island rents at

GOO crowns a-ycar, and produces a little wine. East

Long. 27" 23', North Lat. 40° 26'. See Marmora, (-tt)

APHORISM, from a.po^i^a, to scfmra'e, a term
chiefly used in law and medicine, to denote a compre-
hensive maxim or principle expressed in few words. (_/)

APHRODISIA, the name of festivals instituted by

Cinyras, and celebrated in different parts of Greece, but

chiefly in Cyprus, in honour of Venus. See Siraho, lib.

xiv. and Athenacus Dei/mosofih. lib. xiii. cap. 6. {j)
APHRODITA, in Zoology, a genus of marine

worms; for an account of which sec Helminthology.

APHTUjE, Iroin «ir-.a, to inflame; a name given to

spreading ulcers in the mouth. See Mkuicink. (y)
APHYLLANTHES, a genus of plants of the class

Hexanclna, and order Monogynia. See Botany- (w)
APHY'l'EIA, a genus of plants of the class Mona-

delphia, and order Triandria. See Botany, (to)

APIAN, or ArriAN, Peter, whose German name
was BicneiL'itz, was an astronomer and mathematician,
distinguished more by the number of books which he
published on astronomy, than by any valuable accessions
which he made to the science. He was born atLoisnich
in Misnia, in 1495, and in 1 324 was chosen professor of
mathematics at Ingolsiadt, where he died in 1552, in the

57th year of his age.

Apian invented an instrument which, from its figure,

he called Folium Populi, and w'hich, by the light of the
sun, pointed out the hour in every part of the earth, and
shewed even the unequal hours of tlie Jews. He made
observations also on the five comets which appealed in

the years 1531, 1532, 1553, 1538, and 1539; and was
the first who remarked that the tails of these bodies
were always opposite to the sun. Those who wish to

see a list of his numerous writings, may consult Hut-
ton's Math. Diet. v. i. p. 123. (tr)

APIARY, a place constructed for the reception of
bees. See Bee. (y)
APICIUS, a name famous ill the annals of gluttony.

There were three persons of this name, all of them re-

nowned in the same line of excellence. The first lived

in the time of the republic, the second under Tiberius,

and the third under Trajan. Of these the second was
the most famous; Pliny calls him, .Yijiotum omnium al-

tissimus gitrges ; and Seneca, who was his contempo-
rary, tells us, that he was a kind of professor of cook-
ery, and infected the whole age in which he lived. This
Apicius was immensely rich ; and is said to have spent
in his kitchen 807,291/. He searched every coiner of

the known world for luxuries ; and, in order to increase

the expence of his entertainments, had dishes served
up to him everyday, composed entirely of the tongues
of peacocks and nightingales. He was equally nice in

his choice offish ; and hearing that there was a particu-

lar species, of exquisite flavour, to be found on the coast

of Africa, he e(|uipped a vessel, and sailed from Min-
turiiLE, in Campania, that he might have the pleasure

of tasting them when new caught; finding, however,
that they did not come up to his expectations, he re-

turned in a pet, refusing to land on a shore which had
so cruelly disappointed his hopes. Great as his fortune

W'as, it was yet inadequate to answer the demands of

his belly; finding himself likely to run in debt, he was
forced to examine the state of liis affairs : he saw with
dismay, that, of his immense fortune, he had only re-

maining about 80,000/. ; and, after seriously calculating

the consequences, he poisoned himself, in a fit of des-

pair, that he might not run the risque of starving on this

pitiful sum. Wc cordially assent to the observation of

.Seneca, who relates this catastrophe : ///; tain firava

mentis homini, ultima potio saluh rrima fuit ; which may
be thus translated: The last draught nfihis Tjrerch tuaa

the fittest for him of any that he ever •.walknved. See
Seneca de Consol. ad Helviam., c. x. Bayle's Diet. Un,

Hist.voX. xiv. ]). 176, note. There is a book De Be Cu-
tinaria, on Cookery, with the name of Apicius prefixed;

but it is thought to be spurious, [g)
APIS, the Bee, a very numerous genus of insects,

belonging to the order Hymenopteva, of which no lesc
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than 293 species are dcicribed in ihc last edition of the

Sysieii>a Natura; of these 110 are said by Mr Kirby to

inhabit England. The precise extent of this genus, how-

ever, is not yet well ascertained ; for later entomologists

have begun to dismember it as fixed by Linnaeus, and

lo adopt certain more minute and specific characters

than he has done in characterizing it. His definition of

the genus Apis is, mouth horny, jaw and lip membra-
naceous at the tip : tor.giit inflected ; fcclcra four un-

equal, filiform, anlenns short, filiform: those of the fe-

male subclavate. IVings flat : sting of the females and

neuters pungent, and concealed in the abdomen. Mr
Kirby forms two great divisions of this genus, one of

which he denominates Mclitta, consisting of 111 spe-

cies, found in England ; and the other, which constitutes

the real Jpis. 'i'he characters forming the most strik-

ing distinctions of those two genera, he says, are af-

forded by the tongue, which in the Melitta is short,

flattish, usually acute, with a lateral auricle, and not in-

flected ; but in the Jfns it is elongate, slender, cylin-

drical, and inflected.

Latrcille divides this genus likewise into two great

families, which he calls Andrenetes and Afiiaires. The
latter contains the species belonging to the genuine

Ajiis. He has founded his characters of the bee on its

habits, and the organization ot those parts adapted to

collect the honey, and those appropriated for gathering

together, transporting, and elaborating the materials

used in its works.

The characters adopted by Fabricius are more dif-

fuse ; but we shall abstain from treating of them here,

because thev seem to have met M'ith general disappro-

bation from the most skilful entomologists.

Some of these insects live in a soluary state, others

in large societies, and many of them display wonderful

art and instinct, particularly in providing for the pre-

servation of their young. It is a singular fact, well

worthy of ol)servation, that the operations of those liv-

ing in society seem afl'ected by the extent of their num-
bers, so that their work is not equally well executed by

few as when they are more abundant. Under the arti-

cle Bee, we shall enter minutely on the properties and

peculiarities of the animal so familiar and useful to us,

the common honey bee. Although it is truly the more
remarkable, both from existing in sucli numerous so-

cieties, and in exhibiting a kind of government, on the

welfare of which the general safety depends, yet there

arc others of the genus hardly less deserving of admi-

ration, on which we shall here make a few general re-

marks.
The P.osc Culler^ Ajih Ceyituncularis:, cuts pieces out

of the leaves of the bushes in a circular or elliptical

form, as neatly and skilfully as if it were done with the

sharpest scissars. It digs a cylindrical hole in the

earth, in the bottom of which it rolls up the cuttings

into a shape nearly of the same figure, but a little wider

at the mouth. The lower end is closed with a circular

cutting, and the v/hole somewhat resemljles a long

thimble. In this case its egg is deposited, along with

a sufficient quantity of paste or pollen to feed the young
larva until it attains maturity. The end is then stqpped

up by the insertion of a circular cutting, which is

thrust down the case, and one or more cuttings are

added to make it more secure. Frequently there are

several such cases in one hole, and then they are in-

serted a little way into each other ; but the ends of each

are carefully stopped up, and all mutual communication

between them is excluded. The sides are more than
one leaf in thickness. The second covering is applied
in such a way, however, that the joining of the edges
of the first falls under the middle of the leaf, and the
middle of the third covers the edges of the second. The
leaves are not agglutinated together ; their figure is in

a great measure retained by their elasticity pressing
against the sides of the hole or cavity. Reaunmr says
the hole is eight or ten inches deep : We have seen
them in Scotland much nearer the surface. After de-

positing all its eggs, the animal returns the excavated
earth ; a necessary precaution to protect both the young
and its food from the depredations of other insects. It

is an entertaining spectacle to behold with what ingenu-
ity and expedition the bee cuts out the exact part of the

leaf adapted to its own purpose.

Somewhat analagous to the operations of the Rose
Cutter, are those of another of the same genus, called

by Reaumur, the Ujiholslerer, whose history has also

been more recently written by Latreilte. A female,

(for among insects the privilege of instinct and inge-

nuity seems chiefly confined to females,) forms a hole

about three inches deep in the earth. It is principally

of a cylindrical figure, w ider towards the bottom, and
bearing a rude resemblance to a Florence flask with a

wide neck. The hole being made, the bee, provided
with a sharp instrument like the former, cuts pieces

from the petals of the red poppy, and begins to line it

within, pi-ocecding from the bottom upwards. Prodigal

of its labour, it brings the lining even a little beyond
the orifice, exhibiting something like a red ribband.

These cuttings are of a half oval shape ; they are carried

to the cavity between the legs of the bee, and although
folded together to facilitate their introduction, the ani-

mal contrives to unfold them again, and extend them
in a smooth and uniform manner over the inside. This
extension being completed, the bee lays its eggs at the

bottom, and collects around it the farinaceous substance

which is to be the food of the worms. Still its work is

incomplete ; for the upper extremity of the tapestry li-

ning, which pi-otruded beyond the hole, is to be folded

back covered by paste, and pushed down; and after that

is done, although the lining was three inches long from
the bottom, it is now reduced to one. The bee then

closes its nest, and replaces the earth in the cavity, the

position of which is betrayed by a small eminence over
the top. Sometimes more than one egg is contained

within. In that case, all are carefully separated from
each other. The operation, which appears great for so

small an insect, is finished in two or three days, during

the season when the petals of the poppy are just be-

ginning to fade ; and when the flower disappears the

bee disappears also. We are not aware that this ani-

mal has hitherto been found in Britain.

The operations of the Wood Fiercer are no less sin-

gular than those of either of the preceding. A female

preparing to deposit its egg, selects a piece of wood
much exposed to sunshine, and tending to decay. It

specially avoids both what is yet green, or placed in the

shade. Provided with two strong teeth, it makes a

cylindrical hole, sometimes a foot deep, and nearly an

inch in diameter, perpendicularly into the wood. This

laborious operation, which is accomplished solely by the

animal gnawing the ligneous substance, occupies weeks
or even months, and a collection of dust is accumulated

beside it, as abundant as what is produced by one of

our hand-saws. When the work is finished, an egg is
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deposited at the bottom of the hole, and covered with

paste, suitable in quantity and quality to feed the nas-

cent worm, and similar to what has been already men-

tioned. But as tJie bee proiluces more eggs than one,

and as it is necessary that the diftercnt young should be

separated, after building up the paste about an inch liigh,

it begins to form a partition wliich is to divide the first

worm trom that which is deposited above it- And
here the ingenuity of the animal is displayed in a sur-

prising degree. Tliis partition is the thickness of a

silver crown, and composed of concentric circular rings,

consistirig of particles of saw-dust agglutinated togeth-

er. The largest, that which is attached to the interior

of llie cylinder, is made first ; when finished, another

smaller ring is built within it; next a third, still less,

and so on, gradually diminishing, until the opening is

quite closed up. The partition seems a floor to the

second division, and is covered by paste, supplied to

a worm in the same manner as the first. Over it the

rest are constructed, after the like fashion, filling up
the wliole cavity to the top. By a singular provision

of nature, the metamorpuosis of each nymph takes

place in its cell, so thattne nead lies downwards. Were
tlie disposition otherwise, as the lowest transforms first,

wtien beeoming a bee it would force its way upwards,
and llius destroy the nymphs or larv£E above it ; but the

motiierhas formed a hole towards the bottom, by which
its exit is facilitated. We do n(Jl affirm, however, that

her ioresight of the necessities of her offspring extends

so far; because it is possible tout the formation of this

lower opening, which is in i horizoiitai direction, may
be solely devised for ridding herself more easily of tlie

accumulating saw-dust. More than one or two cavities

are frequently made, when the diameter of the wood ad-

mits of it.

Tliese three animals, availing themselves of materials

already formed, penetrate into them, and lay the foun-

dations of their nests. Bui the Mason Bee, whose
name is truly characteristic of its nature, seems if pos-

sible, to be endowed with still greater ingenuity. Se-

lecting a wall of southern exposure, it constructs a nest

of considerable size, composed of real mortar of equal

hardness and durability to what is used in buildings

erected by the hands of men. This animal, as if aware
that soiidiiy is indispensilile to the foundation of its edi-

fice, always prefers cut stone whereon to place it, and
carefully avoids plaster. The fem?.les alone are the

architects ; their colour is black, that of the males is

reddish ; each nest contains several cells, enveloped by

a common covering of the same substance. After the

bee has fixed on a proper position, it goes in quest of

materials, which are fine sand, apparently mixed with a

little earth. But, as the labour of transporting each in-

dividual particle would be endless, it possesses the art,

along with the means, of agglutinating several together

into a small pellet, which is carried first and affixed to

tlje wall. Other pellets arc successively added, and, by
unabating indusfy, one whole cell, an inch and a half

high, and as much in diameter, is nearly completed in

a single day. Before finishing it, however, the bee lays

its egg and supplies the necessary paste, and the top

is then drawn to a close by a convex covering. The
exterior of each cell remains rougii, but the interior is

more polished, considering the materials employed in

its composition; and it has lieen remarked by M. Du-
hamel, that every pellet, in addition to the humectation
which it oric;inallv receives, is again raoistened by a
Vol. II. Part I,

glutinous substance from the mouth of the animal, in

being titled to the woik. In this way there are some-
times seven or eight contiguous cells constructed to-

gether, forming one nest. The spaces between each
are fitted up with similar mortar, and a common cover-
ing of coarser materials given to the whole. The gene-
ral solidity of the nest is thus secured, and in a sliort

time it becomes as hard as stone. It is no rare occur-
rence, that a stranger Masoii lice, finding a cell well
advanced, takes possession of it in absence of the owner.
Furious combats thence ensue ; the two enemies fight

in the air, dashing against each other with such mutu-
al violence, that both are often stuimed, and fall to the
ground together. The weakest, whether the owner or
the invader, being vanquished, the victor takes posses-
sion of the cell.

Such are some of tlie peculiarities displayed by bees
hiving in a solitary state. But, on considering those
which dwell in society, where from twenty to twenty
thousand are frequently collected together in one great

family, we are struck with the art and ingenuity, the

care and resources, so much more prominent in their na-

ture. Their mutual relations are infinitely more com-
plex, both between each other, and in what respects the
general advantage of the colony. They even seem en-
dowed with the power of providing against accidents,

and enabled to take precautions against fortuitous events,

by which the destruction of the whole would inevitably

follow.

Certain bees with which we are well acquainted, and
daily see in our fields and gardens, the common Hum-
ble Bees, penetrate the earth in search of some cavity

wherein to take up an abode. Early in spring, a single

female, which has survived the cold of winter, founds
the colony, which, when very numerous, contains to-

wards an hundred inhabitants. They are of three kinds,

male, female, and neuter, or of no distinct sex, in the
same nest. Its situation is from three to six or twelve
inches deep in the ground, and accessible only by a
winding subterraneous gallery, from several inches to

several feet in length. The bees collect considerable

quantities of real honey, which is disgorged into cells,

and make a coarse sort of wax. Another of this ge-
nus forms its nest in a hollow of the ground, and covers

it over with moss; and the bees may be seen ranged,
two or three in a line, transmitting the moss from one
to another in succession. The interior of the dwelling
is covered with wax, as if they were sensible of the ne-
cessity of doing so to exclude humidity.

But chief of all is the instinct and watchfulness of

the Honey Bee, whose nature has been the subject of

anxious investigation forages; and unquestionably more
singularities are exhibited by it than by any other in-

sect, or perhaps by any other animal, hitherto known.
A single female lays the foundation of a numerous co-

lony; she produces eggs which will become males, fe-

males, and neuters or working bees ; for the females

and males are engaged in nothing but perpetuating the

race, while the neuters collect the honey and fabricate

the combs. By some unaccountable law, her impreg-
nation cannot lake place within the hive. If delayed
beyond twenty days from the origin of her own existence,

instead of laying eggs, which will produce the above va*

rietieo of her species, she will never lay any other than

those which will be hatched into males. In the natural

state, where there has been no delay, she lays numbers
of them, it is true ; but invariably after having produ-

Ff
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ced thousands that give birth to workers. Two queens

cannot exist at once in a hive ; it is indispensible to

the safety of the colony that one shall be destroyed ; and

in the bitterness of their combats, sometimes both be-

come victims of their mutual resentment. But without

a queen tlie colony goes speedily to decay ; the workers,

however, possess the secret of converting a common
worm, which would hence become one of themselves,

into a worm which will become a queen, and the hive

is thus preserved. The males are mercilessly massa-

cred by the workers at a certain season, unless a queen
be accidentally wanting, and then they are spared. The
workers testily the greatest regard lor their queen ;

some attend her wherever she goes, surround her, sup-

ply her with honey, and brush her limbs; others keep
a vigilant watch day and night at the entrance of the

hive; nothing is permitted to enter wituout due and

cautious examination ; others are employed in providing

for the necessities of the young worms, in sealing the

cells, or in building the combs. Our admiration of their

art should rise still higher than it does, on reflecting,

th* those beautiful and delicate structures, which often

yield to the slightest pressure, are all made perfect

and complete in total darkness.

These and many other peculiarities, which will after-

wards be the subject of more copious discussion, cha-

racterise the gciius Apis. See Reaumur Memoires fiour

servira I' Histoire des Insectes, tom. v. vi. Schirach,

Histoire JVaturelle de la Reine des Abeilles. bwammer-
dani, Biblia Maturx. Scopoli, hntomologia Caryiwlica.

Fabricius, Entomulogia Systematica. Schaefi'cr, Icones

Jnsectorum circa liatisbon. Schaeffer, Klnnenta £nto-

mologica. De Geer, Mrmoires sur Us Insectes, tom. ii.

part 2. Latreille, Recucil des AJemoires et d'Observa-

tions sur les Abeilles. Francis Huber, A't"a< Observa-

tions on the A^atural History of Bees. P. Huber, sur

les Bourdons, Transact. Lin. Society, v. 6. Kirby Mo-
nograjthia A/iium Anglie. Harris, Exposition of En-
glish Insects. Bai'but, Genera Inscctorum. (c)

APIS, in Mythology, the sacred bull, considered by

the Egyptians as the representative of Osiris. Various

reasons are assigned for the veneration paid to this ani-

mal. The bull, from its utility in husbandry, was con-

secrated to Osiris, the inventor of that art among the

Egyptians; or, according to others, the soul of Osiris

passed, at his death, into the Apis, where it continued

to reside through a successive series of transmigrations.

But the veneration paid to the Apis soon ceased to be

symbolical, and the animal was worshipped as a real

divinity. The Apis was distinguished from other ani-

mals of the same species, by the following characteris-

tics. He was generated by lightning, or by the influence

of the moon. As this evidence of his divinity, however,

was rather dubious, several external marks were super-

added, to satisfy his votaries of his claim to adoration.

His colour v.as jet black, tliat the distinctive marks
might the more evidently appear. These were a white

square spot in the forehead, the figure of an eagle on

his back, a knot like a beetle under his tongue, and,

above all, a white crescent on his right side. These
marks, m hich stamped his claim to divinity, were, with-

out all doubt, the contrivance of the priests. The Egyp-
tians told Plutarch, that the mark on the side was pro-

duced, e^ra^i) f/.i <riMir,%, by a touch of the moon, by which

they probably meant, that it was produced by an instru-

ment in the form of a crescent, by means of which they

applied some caustic to the place ; which burning off the

black hairs, white ones succeeded them in the form of a
lunette. As soon as a bull with these characteristic

marks was discovered, he was instantly received as a
god, throughout ail Egypt; the most extravagant ho-
nours were paid to him ; temples were built, ana sacri-

fices ofi'ered to him : a festival, called Theojihania, or the

ajipearance of the god, was celebrated for seven days, in

every part of Egypt: he was solemnly consulted as an
oracle, and according as he went into the one or the
other of two stalls appointed for him, the omen was
reckoned favourable or uiipropitious : it was also reckon-
ed favourable when he received food from the hand of
the person who offered it, and very unfavourable if he
refused it, as happened, we are told, in the case of the

unfortunate Germanicus. Thus, superstition triumphed
over reason and common sense, and the happiness of

human beings was made to depend on the appetite or

caprice of a brute.

The Apis, at the expiration of a certain period, was
drowned in the Nile, or in the fountain of the priests.

Ajiis—post -Vivendi spatium prxstitutum, sacro fonte im-

rnersus. Marcellin. 1. 22. p. 257. When his death was
announced, all Eg\ pt was filled with lamentations : the

priests went in quest of a successor, whom, however,
we have no doubt, they had already provided : accord-

ingly it was soon proclaimed that Apis was found; and

the lamentations were succeeded by the most extravagant

joy. It was during onu of these pnroxysms ot festivity,

that Cambyses returned into Egypt from his frantic and
unfortunate expedition against Ethiopia. The public

rejoicings ill accorded witli the feelings of rage and
disappointment which tormented the tyrant's gloomy
soul. He summoned the magistrates of Memphis to

give an account of these proceedings ; and not believ-

ing their report, ordered them instantly to be put to

death. The priests were next called, who informed
him that the people were rejoicing because they had
found their god : upon this, the god was ordered to be
produced ; but Cambyses was astonished to see a calf

brought forward as their deity ; and being equally free

from piety and superstition, he drew his dagger in a

rage, and wounded him in* the thigh. As immortality

was not amongst the number of his attributes, the new
god soon died of the wound : his priests were ordered

to be severely whipt, and every one found celebrating

the feast of Apis to be instantly slain.

There can be no doubt that the idolatry of the Israel-

ites, in worshipping the golden calf, was in imitation of

the rites of the Egyptian Apis. This idolatry was re-

newed under Jeroboam: When he wished to divert the

revolted tribes from the custom of going up to Jerusa-

lem to sacrifice, he set up two calves, one in Bethel, and

the other in Dan; and to these the apostate Israelites

paid their homage. They were sometimes represented

as females, like the Mneuis in Egypt, and seem to have

borne the name of some deity. Thus in the book of

Tobit, ch. i. v. 5, complaint is made that all the revolted

tribes sacrificed to the Heifer Baal, xm.s-a.i xt <pvXctt

irvvctrroiciTxi iSvov rri BaaA, Tti S'xf^.ctXi i . Apis is mentioned

by name in the Septuagint : in which Jer. xlvi. 1 5, is thus

translated, S'ictri etpvycv »ir<i o-a o Atk; ; o iMtry^a, fxAfxTos

rs ax. ifintiy. Why did thy Apis fy ? thy chosen calf did

not remain.

From some of the circumstances mentioned above, we
think it most probable that the worship of Apis origina-

ted in the sydereal mythology of the Egyptians. The
crescent on the side; the form of the horns, as repre-

-..^M^
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sented on ancient monuments, uniformly in the shape of

a crescent or of a circle ; the period of his existence be-

ing limited to 25 years, which corresponds with a period

of the sun and moon; all these circumstances seem to

intimate that the worship of Apis had its origin in astro-

nomy. The passage already quoted from the Apocrypha,
in which the heifer worshipped by the apostate Israelites

is called Baal (which, every body knows, signifies the

sun,) is a confirmation of the same supposition. This
worship, indeed, seems to have been very general

throughout the east, and to have had, in every instance,

the same origin. The Persians represented Mithras,

which signifies the sun, in the form of a bull. Statins

alludes to this, Thebaid.L 1. v. 720. Upon which the

scholiast makes this observation : " Persse in sptlaeis

cceli Solem, primi invenisse dicuntur. Est etiam in

spelseo quidam Persico habiiu cum tiara, utrisque ma-
nibus bovis cornua comprimens, (jiia mtcrjirctatio ad
lunam dicitur."—The learned reader will find some very
curious observations on this subject, in Bryant's Mytho-
logy, vol. 3. [g)
APIUM, a genus of plants of the class Pentandvia,

and order Digynia. See Botany, (to)

APLANATIC, from a, jiriv. and «•/«»<««, erro, a term
applied by Dr Robert Blair to those telescopes in which
the aberration of colour is entirely removed, in contra-

distinction to the word Achromatic, which is applied to

those in which there is only a partial correction of co-

lour. See Edinburgh Trans, vol. 3. p. 53. and Achro-
matic, (to)

APLUDA, a genus of plants of the class Polygamia,
and order Moncecia. See Botany, (to)

APLYSIA, or Saplysia, in Zoology, a genus of

Mollusca, ably described by Cuvier in the 2(1 volume
of Annates de Museum Kational d" Histuire JSfaturelle.

See Mollusca. {J)
APOCALYPSE (from aTOKaXwru , I reveal) signifies

in general Re-velation ,- but in particular, the Revelation

of St John the Evangelist, or, according to the usual

title of this book, the Divine—an appellation given to St
John by Eusebius, on account of his superior knowledge
of some sublime and mystepious points in divinity.

The learned are far from being agreed as to the date

of the Apocalypse. Some authors of great name (Gro-
tius, Lightfoot, sir I. Newton, Hammond, Sec.) have
maintained that it was written previously to the destruc-

tion of Jerusalem. And were we certain that it contains

a prophecy of that event, and of the circumstances with
which it was accompanied, their opinion could not pos-
sibly be refuted. But as that is extremely doubtful,

their opinion must rest on a different ground. They
have, accordingly, had recourse to the evidence of Epi-
phanius. In this, however, they act a very preposterous
part. For while they admit the testimony of Epiphanius,
who lived at the end of the fourth century, wiio is al-

lowed to be frequently inaccurate in his statements, and
in this very case has given but a vague and unsatisfactory

account, they at the same time reject the clearest testi-

mony of antiquity, as communicated by Irenseus, who
could not fail to know the current opinion of the second
century, and to be perfectly well acquainted with the
matter of fact itself. See Vitringa on the A/iocalyfise,

where the inconsistency of Epiphanius is clearly pointed
out. See also Lardncr's Cred. of the Gos/i. Hist. Mill's
Prolog, and Wolf. Citr. Philol. torn. v. By these wri-
ters it seems to be distinctly and conclusively ascnain-
ed.tliat the apocalyptical vision took place in the latter

part of Domitian's reign, and that tlie daic of the book
should be placed in llie year 96 or 97.

Tiie canonical authority of the Apocalypse has been
disputed by several Itarned men, among whom are Lu-
tlicr and Michaelis. We think, however, that their ar-
guments are wholly unfounded ; and that Mr Lowman
was right, when he asserted, " that hardly any one book
hath received more early, more authentic, or more sa-
tisfactory attestations." Dr Mill, in his Prolegomena,
shews, that, in a very few years after its publication, ir

was numbered among the apostolical writings, and re-
ceived, as a constituent pai t of scriptures, by almost al!
the churches that were at that time in existence. And,
as witnesses of its authenticity, we can appeal to all the
writers of any consequence during the second and be-
ginning of the third centuries: to Polycarp, Irenseus,
Justin Martyr, Papius, TertuUian, and many others;
wiiile, during the period mentioned, there was not a
single father, or ecclesiastical writer, who ever ventured
to deny that the Apocalypse was inspired, and that John
the Evangelist was its author. About the year 210,
Caius, a presbyter of the church at Rome called it in
question, insisting that it was the production of Corin-
tlms

; merely, however, it would appear (see Mill. Pro-
leg.) to put an end to the controversy about the millen-
nium, wliich had occasioned a great deal of heat and
controversy among the fathers. About forty years after-
wards, Dionysius of Alexandria maintained the same
opinion, with the same view. His arguments are to be
found in Euseb. Hist. Eccl. lib. 7. c. 25. And a learned
refutation of them may be seen in Mill. Proleg. 163, et
sey. Marcion, also, the Alogi, and other heretics, de-
nied the divine authority of the Apocalypse ; but the as-
sertions of such persons cannot have any weight with
those who are acquainted with their character and pecu-
liar tenets. Besides the works already referred to, the
reader may consult Twell's Ci-it. Exam, of the A''ew Test.
tiJ'c. part III. and especially Woodhouse's Letters to
Marsh on the Evid. for the Authent. and Div. Ins/iir. of
the Afloc. in which the objections of Michaelis are most
ably and successfully repelled.

On a general view of the Apocalypse, we may be al-

lowed to say, that it is intended to predict the future con-
dition of the Christian church, both in prosperity and in
adversity, to the end of the world. But when we endea-
vour to explain the particular prophecies of which it

consists, we find ourselves quite bewildered and per-
plexed. Of these the ablest divines have differed widely
in their interpretations ; and yet most commentators
speak as decidedly as if they had the gift of prophecy,
and found no difficulty in any part of the subject. They
very much resemble the Scottish clergyman mentioned
in Dr Moore's Travels, who was continually poring over
the Apocalypse, and observed one day to a friend, that
otlier people might read what they pleased, but tliat for
his part he would always read what he understood best.

We say this, however, not because we undervalue or
would discourage the study of this book, but because
dogmatism is both inconsistent with its mysterious na-
ture, and a great hindrance to the eluc'dation of its con-
tents. It is unqui^stionably very dark, thouijh in many
respects it is ijiteresting and instructive. An eloquent
preacher has well expressed its character, when he
says, " L' Apocalypse qui est un des plus mortifians
Ouvrages pour un Esprit avide de Conno'ssance et de
Lumii-re, est un des plus satisfaisans pour un Coeur avide
de maximes et de precepts." Serm. de Saur. torn. xii.

F f 2
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There arc many oilier Apocalypses besides that of St

John, no fewer, indeed, than eleven or twelve—but they

are, tor good reasons, excluded from the canon of scrip-

lure. L or a concise account of them see CaUnet's Diet.

in verb, and the writers there quoted, (t)

AI-'OCOPE, from atroKOTTTa, to cut oft', is a figure in

;^ramniar, by which part of a word is taken away, as y"ac

iov face. {])

APOCRYPHA, a name given to certain books to dis-

tinguish them from the Cajionical Scrijitures, The word
means, concealed or obscure ; and was used to denote

the imcertain origin, and doubtful authority, of the

books to which it was applied. They are 14 in number,
viz. 1 Esdras. 2 Esdras. Tobit. Judith. The rest of

Esther. Wisdom of Solomon. Ecclesiasticus. Baruth,

with the Epistle of Jeremiah. The Song of the three

Children. The Story of Susanna. The Idol Bell and the

Dragon. The Prayer of Manasscs. 1 Maccabees. 2 Mac-
cabees.—The scrupulous care with which the Jews
preserved the sacred writings is well known : and it

might be a sufficient reason for rejecting the apocryphal

books as inspired compositions, that they never were
received by the Jews into the canon of scripture. There
is scarcely any book in the Old Testament scriptures,

which is not either quoted or alluded to by our Lord or

his Apostles : but we do not find the most distant re-

ference either to the facts or sentiments contained in the

Apocrypha. Nor were the apocryphal books ever con-

founded in the early ages of the Christian church with

those which were universally acknowledged to be in-

spired. Orlgen admits some of the apocryphal writings

to be ecclfsiaslical, or such as might be read in churches;

but denies that any of them are of equal authority with

those in the received canon. Athanasius, A. D. 340,

published a book entitled, a Perfect View of the Scri/i-

tnres, in which he enumerates the books of the Old
and New Testament as we now have them; and declares

that these alone are to be received as the authentic and
canonical scriptures. But of all the fathers, Jerome,
who lived in the end of the 4th, and the beginning of

the 5th century, is the most explicit in delivering his

opinion respecting the books in cjuestion. He made an

excellent translation, or rather an improvernent on a

former translation, of the holy scriptures, which is now
known by the name of the Vulgate, and is universally

used in the church of Rome. He also translated the

books of the Apocrypha, from the Chaldaic and Greek
originals. But at the same time he administers some
wholesome cautions as to the use of them, declaring,

that though they might be very proper to be read in

churches, for edification in life and good morals, yet

they were never to be employed for deciding any con-

troversy, nor for establishing any doctrine. The divines

of the church of Ena,land received them with this limi-

tation, 6th Article of Religion, 1562. The church of

Scotland, however, treats them with less ceremony,
though probably with as much as their merit entitles

them to. For in the Westminster Confession, chap. 1.

3. it is said, " the books commonly called Apocrypha, not
being of divine inspiration, are no part of the canon of
scripture, and therefore are of no authority in the
church of God, nor to be any otherwise approved, or
made use of, than other human writings."

But though we must utterly discard the apocryphal
books from the list of inspired writing, yet they are

well deserving of a serious perusal. Some of them
contain most excellent moral maximsj beautifully ex-

pressed; others of them afford useful illustrations of
ancient manners; and others again, such as the first

book of Maccabees, when taken in conjunction with
Josephus, form a most important link in ecclesiastical
and civil history. In these points of view they may be
read with pleasure and advantage ; and there is little

danger of their being mistaken for the dictates of inspi-
ration. For there occur in most of them, such extra-
vagant fictions, and such palpable contradictions, that
the weakest understanding may detect them. The
council of Trent, however, in its 4ch session, A. D.
1546, decreed, in the plenitude of its wisdom, that the
apocryphal books were to be admitted as of ecjual au-
thority with the received canon of scripture; and de-
nounced divine wrath against all who should despise or
reject them. But, if the holy fathers will allow us to

bring history, reason, and common sense, in opposition
to their decision, we shall undertake to prove, that it is

founded in ignorance, or in selfish policy. The latter is

the most probable supposition; for they must have been
convinced, that if they could get the people to swallow
the silly fictions contained in several of the books in this

collection, their conscience would startle at no absur-
dity, however monstrous. Besides, there are two verses
in 2 Mac. ch. 12. for the sake of which it was well
worth while to preserve the whole collection. It is

there said, that Judas Maccabeus and his soldiers hav-
ing found upon the persons of some Jews that had been
slain, things consecrated to idols, betook themselves to
prayer, that the wrath of God might not fall upon them,
as it did in the case of Achan. Upon which, the writer

of that book, whoever he was, makes this sage reflec-

tion : " Therein he did well and honestly, in that he was
mindful of the resurrection. For if he had not hoped
that they that were slain should have risen again, it had
been superfluous and vain to pray for the dead. And
also in that he perceived that there was great favour

laid up for those that died godly (it was a holy and
good thought). Whereupon he made a reconciliation

for the dead, that they might be delivered from sin."

This is the only thing like scripture, that the papists

can adduce in support of purgatory, with all its appara-
tus of masses for the dead, &c. ; a doctrine which stood

too much in need of support to reject a passage so fa-

vourable to its claims.

By taking a short review of the merits of each of the

apocryphal books, we shall see how little they are enti-

tled to be ranked with inspired writings. 1 Esdras is a
book of the lowest authority. In so far as it is a repe-

tition of circumstances recorded in scripture, we have
no fault to find with it; but it is convicted of manifest

falsehood, when it assigns a reason for the final return

of the Jews from Babylon, altogether different from that

recorded in scripture. This is the story narrated in

the 3d and 4th chapters, of three young men contending

who should deliver the best moral maxim; and Darius

being best pleased with that of Zerobabel, granted, in

consequence of his request, permission to rebuild the

temple at Jerusalem. Now, as this and the account

given in scripture cannot both be true, we can have lit-

tle hesitation to which we should give the preference.

2 Esdras is more valuable in point of sentiment; the

author of this book appears to have been a converted

Jew, who wrote some time before the death of Domi-
tian ; for this emperor and his predecessors are so clear-

ly alluded to, that we can have little doubt as to the date

of this book. The author's intention seems to have been
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t« console his countrymen under their recent dispersion,

and to hold out to them the prospect of deliverance, on

thiir cndiracing Jesus as the iruc Messiah. But as he

knew that such doctrine would neither be popular with

the Jews nor Romans, he made use of a pious fraud,

and concealed himself under the name of the ancient

Ezra or Esdras. The book bears other marks of being

maiiui'aciured by a Jew, from the rabbinical fables with

whicli il is interlarded; e. g. that the books of tlie law

were all burnt and wriltcn anew by Esdras, by tbe help

of inspiration, (ch. 14.) and many other such absur^li-

ties.

—

Tcbil. We know nothing from authentic history

respecting this person. The account which he gives of

himself is, that he was carried captive'from Galilee to

Nineve, by Enemessar, or Shalmaneser, king of the

Assyrians ; and, on account of his good behaviour, he was
promoted to be his purveyor. All this may, or may not,

be true. But we are sure that the ridiculous story,

which makes such a figure in the book, of a demon be-

ing in love with a young woman, and of his being driven

away by the smell of the liver and heart of a fish, is a
silly fabrication.—/iirf/c//. This is a still more unac-
countable book tlian any we have been considering.

No place can be found in the Jewish history for the

events recorded in this book. There are insuperable

objections to their being placed cither before, or during,

or after the captivity. Hence Grotius has conceived,

that the whole is a parable ; and he thus explains the

machinery: Judith is Judea; Bethulia is the temple;
Nabuchonosor, tJie devil ; Holofernes, the devil's agent.

Sec. This is a mere whim: we can safely acquit the

author of this book of any such recondite intention. It

seems to be a religious romance, which the author has
chosen as the vehicle of several useful instructions

;

though some of the sentiments are not altogether in

consonance with the maxims of scripture.— The rest of
Esther. This supplement to the genuine book of Esther,
is undoubtedly ancient, since Josephus has inserted

parts of it in his writings. But it varies too much from
the authentic history to deserve much credit as a histo-

rical record, and much less as an inspired writing
Wisdom of Solomon. Though the author of this book
describes himself as the true Solomon, yet it has been
acknowledged at all times, that he was a Hellenistic
Jew, commonly supposed to be Philo Judaeus. The
book contains many excellent maxims ; but, as it bears
a lie in its forehead, it can have no pretensions to divine
inspiration.

—

Ecclesiastkus. This is by far the most ex-
cellent of all the apocryphal books, and deserves a se-

rious perusal. The author is Jesus, the son of Sirach,

who avows his name, but makes no pretensions to in-

spiration.

—

Baruch, with the epistle of Jeremiah. Both
these compositions bear in their face evident marks of
fabrication. The author speaks of one Joachim as
high priest, of sacred implements, &c. being carried
back from Babylon, and of the burning of Jerusalem, as
events that happened under king Jechoniah ; which is

contrary to the sacred history.

—

Song of the three Chil-

dren. In this short composition there is nothing evi-
dently faulty. The latter part of it, as a canticle, is in-

troduced into the English liturgy History of Susannah.
This story, which Jerome justly characterises as a fable,

is evidently the work of some Hellenistic Jew, who
wrote in Greek. This is the language in which we
find it ; and it bears internal evidence, that it never was
written in any other, as it must have been, if it formed
part of the book of Daniel, as it professes to do. In the

examination of the ciders, one of them says, that he
saw the adultery committed iisra o-f^itov, under a niaslick
tree. Then Daniel is represented as punning upon the
word ;

" the angel hath received sentence of God Txi<rxt

c-i fiEc-ov, to cut thee in two." A siniilai' pun is attempted
on the answer of tlie other elder, wliich sulTicitntly in-

dicates that this story was written originally in Greek,
and therefore can form no part of the Ijook of Daniel.

—

"J'he Idol Bell and the Dragon. A stupid fable.

—

Prayer
of Manasses. There is no evidence of its authenticity.

1 Maccabees. This is a valuable historical record. The
book has its name from Maccabees, a surname of Judas,
whose exploits it records. It is thought to be derived
from the initial letters of these Hebrew words, Mi Ca-
mocha Bealim Jwe, who is like thee among the mighty
ones, O Lord ? which it is supposed Judas had inscribed
on his standard.—2 Maccabees. A book of no authority,
containing many facts and sentiments directly contrary
to those contained in the sacred scriptures.—Such as
wish for more particular information on this subject,
Mill find it treated with much critical industry in Pri-
deaux's Connections, vol. 1st and 2d. See also Wilson
on the Jjiocryjiha, and Doddridge's Lectures, vol. 2. p
142. (.§)

APOCYNUM, a genus of plants of the class Pentan-
dria, and order Digynia. See Botany. {ie)

APODES, in Zoology, the first order of fishes in

the arrangement of Linnseus, and the first order of the
second division of fishes in that of the French natural-
ists. They are so called from x, firiv, and 5rji;, a foot.
because they have no Ac//i/^««. See Ichthyology. (,/)
APOGEE, from utto, and y>;, the eartli, is that point

in the orbit of a planet which is farthest from the earth.
See Astronomy, (w)

APOLLINARIAN Games, were games instituted

at Rome, in honour of Apollo. They were celebrated
merely at the option of the praetor, till the year 545,
U. C. when a law was enacted to fix their celebration
annually on the same day, about the nones of July. At
the representation of these games, which were merely
scenical, and not unlike tlie puppet shows of modern
times, the spectators sat with crowns of laurels upon
their heads. See Livy, lib. 25. cap. 12, and lio. 27. cap.
23. (;)

APOLLINARIANS, the name of a heretical sect,
founded in the 4th century, by Apollinuris, bishop of
Laodicea, who denied the proper humanity of Christ,
and maintained that the body wliich he assumed pos-
sessed only a sensitive soul, and that the divine Logos
supplied the place of the intellectual principle. Sec
Socrates, lib. ii. cap. 46. lib. iii. cap. 16. Sozomen, lib.

5. cap. 18. lib. 25, 27. Theodoret, lib. 5. cap. 10, 11.

Tillemont, Memoires Ecclesiastir/ues, torn. vii. p. 602.

p. 789, note 47. vol. viii. p. 249. {j)
APOLLINOPOLIS, Magna et Parva, the names

of two ancient cities in Egypt, now Edfoii and Koiis.

The splendid ruins which still adorn these paltry vil-

lages, are described in Dcnon's Travels into U/i/ier ami
Lower Egyfit, vol. ii. p. 107, 236,277. (w)

APOLLO, in Mythology, one of the most celebrated

of the heathen deities. This deity was in great repute,
both amongst the Greeks and Romans. He is a great
favourite with the poets, who claim him as their patron,

and have exerted all their powers to celebrate his praise.

But though the history of Apollo be thus familiar to us,

it is nevertheless extremely difficult to give any thing
like a rational account of the fable. Without, there-



230 APOLLO.

lore, perplexing our readers with fruitless conjectures,

we shall content ourselves with offering a few observa-

tions on the name, the attributes, and the exploits of

this deity, as they are recorded by the poets and niy-

thologists of antiquity.

J\~ame.—There are various opinions, both amongst an-

cients and moderns, respecting the origin of the name,
" Apollo." The evident meaning oJ the word, if it is

of Greek extraction, is a destroyer, from ajroAAufti, to

destroy. The Greeks, however, could not endure that

their favourite deity should derive his name from such

an unpropitious source ; they therefore set themselves

to devise an origin of the name more suitable to his at-

tributes. With this view, some derived the name from

«, firiv. and ^roAt;?, imiUus ; because the sun, which Apol-

lo represents, is the only great luminary in the universe ;

in the same manner as the Latins imagined that the sun

was named Sol, from solus. This is mere fancy : the'

opinion of Socrates is more plausible, and more agree-

able to the notions which the ancients entertained of this

god. He derives the name from ^to and Ai/si, to free;

hence the word "Apollo," or Aa-oAAfav, signifies a deliverer.

" Some," says he, " not understanding this, have dread-

ed that name, as importing ruin and destruction." We
shall state some reasons why we are rather inclined to

adopt the opinion which this amiable philosoper rejects.

In Rev. ix. 1 1, mention is made of the angel of the bot-

tomless pit, " whose name, in the Hebrew tongue, is

Abaddon, but, in the Greek tongue, hath his name
ApoUyon." Both these words signify destroyer. On
this passage Heinsius makes the following observation :

" Non diibitandum est, quln Pythius Apollo, hoc est

spureus ille spiritus quem Hebraei Ob,et Abaddon Hel-

lenista; ad verbiun A7s-oX\vmcc caeteri ATuXXma,, dixerunt,

sub hac forma, qua miseriam humano gcneri invexit,

primo cultus." There can be no doubt that the Pythian
.Apollo is the same as the Ob and Abaddon of the Hebrcivs,

ivhich the Greeks translated literally Apollyon, Sec.

Whether this notion of Heinsius be true to the full ex-

tent, we shall not take upon us to determine ; we adduce

it in support of our opinion, that Apollo derived his

name from his hurtful, rathei- than from his beneficent

qualities. This opinion is farther confirmed by a pas-

sage in Aulus Gellius, 1. 5. c. 12. He mentions Dijovis

and Vejovis, ancient names of two heathen deities, the

one of a beneficent, the other of a malignant nature. He
thus describes the image of Vejovis : Simulacrum Dei
Vejovis sagittas tenet, qua sunt videlicet fiaratx ad nocen-

dum, quafiro/iter eum Deum pleriyue Ajiollinum dixerent.

" The image of Vejovis holds arrows in its hands, as

the instruments of destruction, on which account, most
people think that he is the same as Apollo." He far-

ther alleges, that Virgil was of the same opinion, at

least, that he reckoned Apollo amongst the number of

the unlucky deities. In proof of this he quotes the two
lines from the Georgics, in which the poet deprecates

the unpropitious deities, and particularly mentions A-
pollo.

In tenui labor, at tenuis non gloria si quem
Nuitiina laeva sinunt, auditque vocatus Apollo.

But if the name of this favourite god have this omi-
nous meaning, how came he to be reckoned the patron

of elegance and refinement, the bright ornament of the

sky, and the most benignant of the celestial inhabitants ?

It is easier to propose questions than to answer them ;

and nobody need be ashamed to confess their utter ina-

bility to reduce into order and consistency the hetero-
geneous materials of the pagan mythology. With re-

gard, however, to the transformation of Apollo from a
malignant into a propitious deity, we submit to the
learned reader the following observations. It has been
said, primus in orbe Deos fecit timor, the worship of the
gods originated in terror. Many of the piles of idolatry

betray evident marks of this origin ; and it is not unlike-
ly that the whole system of superstition was founded on
this principle, that the wrath of the gods must be ap-
peased. It is also pretty evident, that, in the pagan
theology, all the gods were supposed to exert a malig-
nant influence, till once they were rendered propitious
by expiations and sacrifices. On this principle, those
deities, who were supposed to have the greatest power
and disposition to hurt, would naturally become the chief

objects of worship ; and hence Apollo the Destroyer
would be worshipped with peculiar devotion. Nor need
we be surprised, that this malignant demon should af-

terwards receive so many honourable designations ; they
who approach a tyrant, must address him as 7nost gra-
cious and most merciful ; and we have no doubt that those
nations which worship the devil, reckon it good policy
to approach him with fair speeches and flattering epi-

thets. That this was the origin of the worship of Apollo,
appears farther from this circumstance, that he was al-

ways considered as one of the principal of the ©eoj

«A£|(x«KO(, Dii averrunci tnalorum, gods who averted
evil. Hence the Carmen Seculare, which was compo-
sed, and sung with the view of propitiating the gods,
was dedicated chiefly to Apollo and Diana, because it

was a current opinion amongst the ancients, that all who
died were slain by the arrows of these two deities.

Zosim. 1. 2. hist. Tit. Liv. 1. 37. Macrob. Saturn. 1. i. c.

17. Horace alludes to this opinion, in his Carmen Sec.

Condito, mitis placidusque, telo,

Supplices audi pueros, Apollo

;

Siderum regina bicornis, audi,

Luna, puellas.

Vid. et. 1. 1. Od. 21, 1. 4. Od, 6.

From all these circumstances, there can scarcely re-

main a doubt that Apollo was originally, as his name
implies, esteemed a malignant demon, till at length, by
an excess of courtesy in his votaries, he was transformed
into the elegant deity of the Greeks and Romans.
We must not forget to mention, that Vossius, De

Idol. vol. i. 1. 2, supposes that the name, Apollo, is de-

rived from the Abelion of the east, a deity whose attri-

butes are the same as Apollo's. In confirmation of this

opinion, he observes, that the Romans, in ancient times,

wrote Apello, instead of Apollo. But this opinion, though
plausible, and adopted by Mr Bryant, cannot be well

founded : for there is not the smallest doubt, that the

Apollo of the Romans was derived immediately from
the ATvXXm of the Greeks.

Attributes oJ Apollo.—He was supposed to preside

over medicine and prophecy, poetry and music : archery

was also under his peculiar patronage. Most of his at-

tributes are specified in these beautiful lines of Ovid :

——^ Per me, quod eritque fuilque

Estque, palet Per me, concordant carmina nervis.

Certaquidem nostra, est nostra tamen una sagitta

Certior, in vacuo quae vulnera pectore fecit.

Inventum medicina meum est, opiferque per orbem
Dicor, et herbarum est subjecta potentia nobis.
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Apollo is usually represented as a beautiful, beardless

young man, holding a bow and arrows in his right hand,

ami in his left a lyre or harp. He is crowned with

laup-I, which was sacred to him; hence, in the Pyihian

games, the most eminent musicians and poets were

crowned with laurel, as being under the inmicdiate pro-

tection of Apollo ; and hence, in modern times, the title

of Laureat is bestowed with doubtful propriety, on

those poets who compose, invito ^fiolline, a mercenary

ode once a year, to entitle them to the royal munifi-

cence.

Apollo had a great number of epithets to correspond

with his supposed qunlihcations. As the god of augury,

he was c;:llcd Pijthius, from trvS-ec-.'j-cei , to co?isult ; or,

as some will have it, from the serpent Python, which
he slew. As the god of archery, he is called Paean,

from Traitit to strike ; from the same quality, he derives

the titles of Arcitenens and Argyrotoxus. As the god
who rules the sun, he is called Fhsbuni <pai ftioi the light

of life. P/ianccus, from his splendour, &c. He is called

Delius, from the island of Delos, in which he was born,

and Cynthius, from a mountain in that island. He was
called Loxias by the Greeks, from the ambiguity of his

oracles, of which the following is an example

:

Aio te, .ilacida, Eomanos vincere posse.

Cicero, however, considers this response to be spurious,

because it is not delivered in Greek, the language al-

ways used by the Pythoness. But it would be endless to

enumerate all the poetical epithets and attributes of the

deity. We shall therefoi e proceed to notice

The Actions of Aj'ollo.—Cicero distinguishes four

ApoUos, all born of ditterent parents, and at different

periods; the most famous is the son of Jupiter and La-
tona. The actions of this god will not detain us long,

as they are familiar to every school-boy who can read

Tooke's Pantheon. His first adventure, after his vic-

tory over Python, whom Juno had sent to destroy his

mother, was his unsuccessful passion for the nymph
Daphne. She, flying from his embraces, was changed
into a laurel, which Apollo henceforth adopted as his

favourite tree. This tree, however, still retained the

coyness of its parent stock, and resisted, as is said, the

colours of the painter, when he wished to draw upon
it the image of the amorous god. His musical contests

with Pan and Marsyas are well known. In the former,

he affixed a pair of asses' ears to king Midas, who was
umpire in the dispute, to remain as a monument of his

musical skill; in the latter, he flayed alive the unfortu-

nate musician who had dared to contend with him.

Apollo was banished from heaven by Jupiter, because he
had slain the Cyclops, who forged the thunderbolt with
which Jupiter slew jEsculapius. During his exile, he
was employed in the servile occupation of tending Ad-
metus's cattle ; he also raised the walls of Troy for

Laomedon, the stones dancing into order, to the music
of his harp. A great part of Apollo's history is occu-
pied with his amours, with which we will not stain our
pages.

We can have no hesitation in adopting the opinion of
Vossius, that Apollo was merely a metaphorical person-
age, and that his histoi'y, his attributes, and his exploits,

may in a great measure be deduced from th. properties
and effects of the sun, over which Apollo was supposed
to preside.

There is in the possession of the Royal Society of

Edinburgh, a Shanscrit MS. presented by colonel Ma-

cleod, entitled lui Baghawat, or the Life of the Indian
Apollo, v^j
APOLLO Belvidere. See Sculpture.
APOLLONIUS Perg^us, one ol the most distin-

guisiied of ihc ancient maiiiemaiicians, was born at

Perga, in Pamphylia, and flourished about 200 years
before the Christian aera. Alter studying at Alexandria,
under the disciples of the celebrated Euclid, he com-
posed a variety of works on geometiy, which gained
him, from his contemporaries, the honourable appella-
tion of the Great Geometer. None of these works have
completely escaped from the ravages of time ; but even
the fragments which have been transmitted to the pre-
sent day display the fine taste and inventive genius of
their author. His treatise on conic sections, excepting
one book, has been completely preserved. Only the first

four books, however, have reached us in the original
Greek. The other three were found in Arabic, into

which they were translated about the year 1250. The
eighth book was restored by Dr Halley, who published a
magnificent edition of the whole at Oxford in 1710, ac-
companied with the Lemmas of Pappus and the Com-
mentaries of Eutocius. The first four books of Apollo-
nius contain the principal properties of the conic sec-
tions, and the method of deriving these figures from the
section of a cone. The other books contain a variety of
new theorems and problems, equally curious and pro-
found, which completely justify the proud title conferred
by his contemporaries, and confirmed by the unanimous
voice of posterity.

We regret that we have nothing to communicate re-
specting the life and character of this great man. He
has been charged by Heraclius with appropriating to
himself several of the discoveries of Archimedes; but
his commentator Eutocius has completely repelled this

unfounded accusation. According to Pappus, Apollo-
nius wrote upon the following subjects: 1. Proportional
Sections, two books ; 2. The Section ofa Sfiace, two books

;

3. Determinate Sections, two books ; 4. The Tangencies,
two books ; 5. The Inclinations, two books ; 6. The Loci
Plani, two books.

See Bossut's Essai sur L'Hist. Gen. cles Mathemat.
vol. i. p. 54-58. Montucla. Hist, de Math. torn. i. p.
243. Fabricius, Bibl. Grtec. lib. iii. cap. 22. § 17. Vos-
sius, De Scient. Math. Simson's Con. Sect, prefat.,

and Hutton's Math. Diet. vol. i. p. 124. See also Conic
Sections, (o)

APOLLONIUS Rhodius, the author of a poem, in
four books, on the Argonautic expedition, flourished in
the third century before the Christian asra. He succeed-
ed Eratosthenes in the care of the Alexandrian library ;

but being chagrined at the unfavourable i-eception which
his poem at first experienced, he removed to Rhodes,
and opened a school of rhetoric. Having diligently
corrected and improved his poem, he recited it publicly
at Rhodes, with great applause, and was rewarded with
the freedom of the city. See Rapin's Pefi ctions on Poe-
try, part ii. refl. 15. and Argonauts, (y)
APOLLONIUS Tyanjeus, a noted Pythagorean philo-

sopher, was born at Tyana, a city in Cappadocia, three
or four years before the Christian sera. He applied him-
self, at a very early age, to the study of the philosophy
of Pythagoras, and rigidly observed the most austere
prescript'or.E of his master. He passed five years in

silence, which he acknowledged to have been a very
diffi' "aU trial. He wore only such cloathing as was made
of liiitn, and would make no use of any thing that was
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the produce of a living- creature. He walked barefoot-

ed, suftercd his hair to grow, and abstained from all use

of animal food, of wine, and of women. He spent his

life in travelling from one country to another, and is said

io have even visited India. He professed to be a re-

former of manners ; but, if Lucian is to be credited, his

favourite disciples were addicted to the most licentious

practices. He pretended to perform miracles ; but many
of the heathen writers of his time speak of him as little

better than a common conjurer. He assumed the tone

and appearance of a philosopher ; but, as is evident from
the accounts of his greatest admirers, he was ready to

adopt all the foolish fancies of the nations through which
he passed, and was particularly zealous in supporting
every kind of idolatrous worship. He was frequently

at Rome, and took an active share in several of the re-

volutionary plots which distracted the empire. He en-

couraged Galba to revolt against Nero, and assisted

Narva in conspiring against Domitian. Indeed one of

the miraculous things related of him is, that when he
was at Ephesus, he publicly intimated the death of Do-
mitian, at the very moment in which it happened at

Rome : but this he might easily have known, .without

the gift of prophecy, as he was well acquainted with the

designs which were formed against the lile of that em-
peror. He wrote several letters, some ot which are pre-

served in the history of his life ; an apology or vintlica-

tion of himself, which he intended to have pronounced
in the presence of Domitian, whose death he had not

then foreseen ; a treatise on judicial astrology, and ano-

ther on the different sacrifices most acceptable to each
particular deity. He is supposed to have died about the

year 96 ; but the time and place of his death are not cer-

tainly known ; and, according to his biographer, he dis-

appeared in a very miraculous manner.
Indeed the whole history of this philosopher, if he may

be honoured with the name, is highly questionable. It

rests entirely upon the authority of Philostratus, who
lived about 100 years after the death of ApoUonius, and
who wrote an account of his life at the request of Julia,

the wife of Septiraius Sevevus. Philostratus derived

the materials of this history from certain memoirs of

ApoUonius, written, as was supposed, by Damis, one of

his most faithful attendants, but which the empress had
received from some other hand, without any evidence of

their authenticity. The history itself abounds in such
silly extravagancies, and glaring contradictions, as are

sufficient to discredit the whole narrative. We are told,

for instance, that ApoUonius visited Babylon when it

was a place of the greatest magnificence ; and yet Pliny

and others, who flourished about that period, expressly
assure us that it was only a heap of ruins,—that Apol-
lonius understood all languages without having ever
learned them ; and yet that he was obliged to converse

with the Indian king by the help of an interpreter,

—

that ApoUonius was acquainted also with the language of

the beasts, and that he acquired this faculty by eating a

portion of the heart of a dragon,—that ApoUonius found
in India a species of animals with the faces of men and
the bodies of lions; as, also, a nation of pigmies, who
lived under ground,—that ApoUonius was invited by the
Brahmins to a very extraordinary entertainment, at which
no attendants were needed, but the chairs, stools, plates,

pots, cups, and other dishes, arranged themselves of

their own accord, anticipated the wishes of the guests,

and moved hither and thither as they were required :

—

Vet this ApoUonius, upon the authority of such a writer,

has been extolled by the enemies of revelation, as supe-

rior to Jesus Christ. The first who attempted such a
parallel was Ilierocles, prefect of Alexandria in the time
of Dioclcsian's persecution, about the beginning of the
fourth century; and Mi' Blount was so pleased with the
same idea, that he translated the greater part of the
work of Philostratus into English in 1680. For an able
answer to all such attempts, and for other particulars
relating to tlie subject of this article, see Dr Lardner's
Heathtn Testimonies, chap, xxxix. Dr Parker's Demon-
strution of the Authority oj the Law of jYature and of the
Christian Keligion, part ii. sect. 27. Dr Doddridge's
Lectures, prop, cxiii. schol. 5. Ancient Univ. Jtiist. vol.

XV. lib. 3. c. 19. Tillemont's Life of AfioU. Cudworth's
Intclt. Syst. lib. i. c. 4. Iluet Demonst. Evan. prop,
ix. c. 147. (9)

APOLOGUE, a fictitious narrative, or moral fable,

intended to combine amusement with instruction. (7)
APONEUROSIS, in Anatomy, a tendinous membrane

attached to the muscular system, and generally expand-
ed over the muscles of the limbs. It was called ajioneu-
rosis by the older anatomical writers, because they sup-
posed the tendons and their expansions to be derived
from the nerves, aTo,from, and viujoi/, a nerve, (f)
APONO, Peter de. See Abano.
APONOGETON, a genus of plants of the class Do-

decandria, and order Tetragynia. See Botany, (to)

APOPHYSIS, in Anatomy, a name given to those
processrs, or eminences of the bones which are not at-

tached by cartilage, from uttc, from, and tpva, to grow.
See Anatomy, vol- i. p. 732. (/")

APOPLEXY. See Medicine.
A POSTERIORI. See Logic
APOSTLE, signifies a messenger, or person sent

upon some particular business ; hence, by way of emi-
nence, it denotes one of the twelve whom our Lord
selected from among his disciples, and invested with a
divine commission to preach and propagate his gospel.

The names of the apostles are, Simon, surnamed Pe-
ter, Andrew, James the Greater, John, Philip, Bartholo-
mew, Thomas, Matthew, James the Less, Lebbeus, sur-
named Thaddeus, who was also called Judas or Jude,
Simon the Canaanite, and Judas Iscariot. Of these,

Simon, Andrew, James the Greater, and John, were
fishermen ; Matthew was a publican, or a coUecter of
the public revenues ; as to the profession of the rest

the scripture history is silent, but it is probable that they
were fisherm-en.

Various reasons have been assigned for our Lord hav-
ing made choise of twelve apostles. The most probable
seems to be, that, from a respect to the Jews, he fixed

upon the number twelve in conformity to the twelve

patriarchs, as founders of the twelve tribes of Israel

;

to which he seems to give countenance, when he after-

wards tells his Apostles, that, " when the Son of Man
shall sit upon the throne of his glory, they also shall sit

upon twelve thrones,judging the twelve tribes of Israel
:"

the meaning of which seems to be, that, in his spiritual

kingdom, they should exercise a spiritual sovereignty,

similar to the power exercised by the heads of the twelve

tribes of Israel. That the original number might be

kept up, we find that Matthias was chosen by lot to fill

the place from which Judas, in consequence of his apos-

tacy, had fallen ; but after the Jews in general had re-

jected the gospel, other two Apostles, Paul and Barna-
bas, were added, without any regard to the number
twelve.

The office of the Apostles consisted in preaching the

gospel, in converting men to the faith of Christ, and in
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governing his church, as his immediate deputies and

vicegerents upon earth. It is true, tliat others might,

and did, preach the gospel of Christ ; but their authori-

ty, even in that respect, was by no means equal to that

of tlic Apostles. To them, particularly, did our Lord
commit the care of his church ; to them, he gave the

power of dispensing his sacraments, of remitting and

retaining sins, and of conferring the gift of the Holy

Ghost, by the laying on ot hands ; in short, of exercis-

ing all those powers, witli which he himself had been in-

vested by his Heavenly Father. That office the Apos-
tles did not exercise in its full extent, during their mas-

ter's residence upon earth ; for it was not, till he was
about to leave this world, that he said unto them (Jo. 20.

and 21.) " As my father hath sent me, even so send I

you : receive ye the Holy Ghost. Whose soever sins

ye remit, they are remitted unto them ; and whose
soever sins ye retain, they are retained." Accordingly
aftei' his ascent into heaven, and the descent of the Holy
Ghost at Pentecost, the whole government of the Chris-

tian church was lodged in the Apostles ; and "whoever
exercised any part of it afterwards received it from
that source.

At first, the labours of the Apostles were confined to

the country of Judea : " Go not into the way of the Gen-
tiles, and into any city of the Samaritans enter ye not

;

but go rather to the lost sheep of the house of Israel."

But, before the Lord's ascent into Heaven, their com-
mission was enlarged, and embraced all nations, Gen-
tiles as well as Jews. " Go ye into all the world, and
preach the gospel to every creature." To the execu-
tion of that most important, and truly arduous office, they
were endowed with the requisite qualifications ; they

had received the gospel from the mouth of Christ him-
self; by him they had been instructed in " the mysteries
of the kingdom of heaven ;" and, to secure them from
error, they had the promise of the Spirit of truth " to

teach them all things, and to bring all things to their

remembrance." They had been eye witnesses of the
%vhole of their Master's life, and had been honoured
with his fullest confidence and friendship ; they had seen
all his miracles, and observed all his actions ; and hav-
ing been constantly with him, during his forty days re-

sidence upon earth, after his resurrection, they were able

to bear undoubted testimony to that most important
fact, on the truth of which their credit as Apostles chiefly

depended. They were enabled to speak all languages,
thatthey might address every man in his own tongue;
and they were endowed with the power of working all

miracles, of healing all diseases, of inflicting temporal
judgments upon offenders, of raising the dead, and of
casting out devils ; nay they were also empowered to

communicate these miraculous gifts to others. Thus
divinely prepared, and depending for their temporal sub-
sistence on the promise given them by their master,
they set out from Jerusalem, preaching tlie gospel, first

to the Jews, and next to the Gentiles ;
" God himself

bearing them witness with signs and wonders, and with
divers miracles and gifts of the Holy Ghost." Astonish-
ed at their boldness, and alarmed at their success, the
Jews often caused them to be apprehended, scourged,
and imprisoned ; and strictly charged them to speak no
more in the name of Jesus. " But none of these things
moved them." They continued daily in the temple, and
went from house to house, teaching and preaching the
gospel, and holding themselves always ready to seal the
truth of it with their blood.

Vol. II. Part L

After discharging the duties of their ministry for
twelve years in Judea, they agreed to disperse into dif-

ferent parts of the workf ; and it is said that they deter-
mined by lot what country each should take. Accord-
ing to that division, Peter and John went to Galacia, and
the provinces of Lesser Asia; Andrew, to the exten-
sive northern countries of Scythia ; Philip, to Upper
Asia ; Bartholomew, to Arabia ; Matthew,^ Chaldea,
Persia, and Parthia ; Thomas, to various parK of India ,

James the less, continued in Jerusalem, of which church
he was bishop ; Simon, went to Egypt, Lybia, and Mau-
ritania ; Jude, to Syria and Mesopotamia; Matthias, who
was chosen in the room of Judas, preached in Cappa-
docia and Colchis; and Paul tells us (Rom. 15. 19.)
" that from Jerusalem, and round about Illyricum, he
himself had fully preached the gospel of Christ." We
have but very imperfect accounts in scripture of the
travels and lives of the Apostles, but we know that, in

spite of the bigotry of the Jews, the superstition of the
l»eathens, the learning of philosophers, the ridicule of
poets, tlie eloquence of orators, the power of princes, and
the utmost rage of persecution, " the word of God grew
and prevailed; and that our Lord's prophecy was ful-

filled, that " the gospel of the kingdom should be preach-
ed in all the world, for a witness unto all nations, before
the end came"—the end of the Jewish state, the des-
truction of Jerusalem and its temple, and the dispersion
of the Jews among the heathen nations.

The Apostles are usually represented with their re-

spective badges or attributes. Peter is painted with the
keys ; Paul, with a sword ; Andrew, with a cross ; James
the Greater, with a pilgrim's staff, and a gourd bottle ;

James the Less, with a fuller's pole ; John, with a cup
and a winged Serpent; Philip, v/ith a long staff, shaped
like a cross ; Bartholomew, with a knife ; Thomas, with
a lance; Matthew, with a hatchet; Simon, with a saw

;

Jude, with a club ; and Matthias, with a battle-ax. (a. f.)

APOSTROPHE, in Rhetoric, a figure by which the
absent or dead are addressed as if they were present.

It denotes a turning aiuaij, from «^«. ab.from, and ^ft(pu.

verto, I turn ; because, when a speaker employs this

kind of address, he may be said to turn away his discourse
from his audience, and direct it to those who cannot pos-
sibly hear him. This, in strictness of reasoning, is an
absurdity ; but it is a natural effort of strong and impas-
sioned feeling, which seeks to vent itself in addressing
even the inanimate objects of nature, as if they could
sympathise with its emotion ; and appeals to departed
spirits as if they were present and listening to the ad-
dress. An apostrophe also affords the speaker an oppor-
tunity of using greater freedom with his hearers than if

he were directly to address them ; for he can thus ad-
monish, chide, or censure, without giving offence. Apos-
trophe being the natural expression of strong emotion,
is, in a great measure, appropriated to orators and poets.

Both Cicero and Demosthenes have many fine examples
of this figure. The apostrophe of Cicero to Tubero, in

his oration for Ligarius, is accounted one of the most
beautiful passages in his works. That of Demosthenes,
in which he addresses himself to the Greeks slain in

the field of Marathon, is equally celebrated. It was
said, by Cardinal Perron, to confer as much glory upon
the orator as if he had raised them from the dead. When
jEneas relates to Dido, the loss of his father Anchises,
the poet represents him as, at first, simply relating the
fact ; and then immediately breaking out in a pathetic

apostrophe to the shade of his parent,

G s
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Uic pelagi tot tempestatibiis actus,

Heu ! genitorem oniiiis cuvk casusque levameii,

Amitto Anchisen : liic me p"tef optime fessum
Deseris, heu ! tantis neiiuicquam erepte periclis.

jEn. 1. iii. V. 707. (m)

APOTHECARY, a person who sells drugs employed

) medicine; and who prepares from tliem, different

compoundss conformable to the prescriptions of physi-

cians. FOTa complete history of the establishment of

apothecaries in different parts of the world, see Mohsen
Geschichte der IVissenschaften in dcr Mark Branden-

burg, besonders der ylrzneyiuissenschaft. Berlin, 1781,

qto. p. 572. Thomasius Disseri. de jure circa Pliarma-

cojiolia civitatum, published in the second vol.. of his

Dissertati07ies Academics ; but particularly Bcckmann's
Hist, of Inventions, \o\. ii. p. 127-153. See also Ma-
teria Medica. (t)

APOTHEOSIS, from «5ro and .5fo?, God, a ceremony
observed by the ancients, by which their departed he-

roes and great men were enrolled among the gods. For
an account of the ceixmonious observances which ac-

companied this process of deification, see Herodian, lib.

iv. cap. ii. See also Polytheism, (y)

APOTOME, in Music, (P) is a small interval, re-

maining after a limma is taken from a major tone. The
curious relations which the magnitudes of musical in-

tervals bear to each other, having of late years engaged

the attention of several ingenious and learned men, par-

ticularly the late Mr Marmaduke Overcnd, the late Dr
Boyce, and Dr Callcott; and their manuscripts being

now lodged in the library of the Royal Institution in

London, we are enabled to present our musical readers

with the results of their elaborate researches into the

relations which obtain among the several ratios, express-

ed by the numbers, into whose composition no prime

number larger than 5 is allowed to enter. In the ma-
nuscripts above referred to, cei'tain letters and charac-

ters are affixed to the most important and useful inter-

vals in these calculations, in order to be able to exhibit

their relations in the form of algebraic equations. Plate

XXX. exhibits these characters in its first column, the

second of which contains the names of those intervals

for which they are substituted, and under which titles

the values and relations of these several intervals will

be more fully exhibited in the progress of our work.

The table in Plate XXX. being calculated to serve as

an explanatory index to all the articles which treat of

the magnitudes or relations of musical intervals, it may
be proper here further to observe concerning it, that

the third column contains the several ratios, expressed

in the form of vulgar fractions, where the number of

ligurcs was not too great for our room; in which cases,

ricven at least of the first figures are given; and it is

mentioned how many figures there are in the whole.

For the convenience of reading these numbers, we have

divided them into periods of three each by commas

;

and wherever the decimal fioint may be wanted, we
shall, as Dr Charles Hutton has recommended gene-

rally to mathematicians to do, distinguish the same by

a period reversed ; which thus standing higher in the

.line than any of the points used in printing, will serve

ro distinguish the whole and decimal numbers. The
fourth column shews, how many times the several

primes 2, 3, and 5, are involved in the fractions in the

preceding column ; the sign — distinguishing those in-

dices thereof, which compose the denominator or largest

number. For example, against c, we have 4—4 1,

2*5
which is equivalent to -— ; and this, by evolution, gives

80

81
, as in the table.

The fifth column contains the reciprocals of the loga-
rithms; the commas, marking the end of the 7 places
of which the common tables consist; and the four figures

on the right hand thereof extend the logarithms to 1

1

places, by which an abundant degree of accuracy may
be obtained for the most curious purposes. If the loga-

rithm itself be wanted instead of its reciprocal, it is

readily obtained, by writing down the complement of
every figure to 9, except the last, which is to be the
complement of 10. Thus, if I want the logarithms of

the minute and the fourth respectively, the operations

will stand thus

:

Recip.

Logar.
. . 38,5342^ Recip. . •1249387,3661?

•9999961,4658$ Logar. . -8750612,6339 3
See Binary Logarithms.

The last column contains the values of the several

intervals in the table, expressed in a notation, which
Mr Farey first recommended to the notice of musical
calculators, through the medium of the Philosophical

Magazine, (v. xxviii. p. 140,) viz. by the intervals,

schisma (2), lesser fraction (f ), and minute (m), being
the three smallest intervals known, that are adapted for

the purposes of musical computation; and which are
found to give the greatest facility in the comparison of

almost all intervals with each other, without the incon-

venience of negative signs. We shall, therefore, re-

duce all the intervals of which we have to treat, into

these terms, as common measures of their magnitudes.

One example will fully explain the use of this column,

'

and mode of notation. The medius residual is known
to be equal to the sum of the schisma and minor resi-

dual ; and by inspection, it appears in the table, that

S+2S+f is equal to 32-f-f. The same truth would be
equally apparent, by adding either the logarithms toge-

ther or the indices of the primes, (regarding the posi-

tive and negative signs,) or by multiplying the nume-
rators and denominatoi^ of the fractions together re-

spectively.

The interval, described as an Apotome in the begin-

ning of the present article, seems to have been so deno-

minated by Pythagoras, in treating of the Greek scales

of music, and by most modern writers, except Dr Boyce,

who has denominated it an Absciss. It was the Hemi-
TONUM majus of Boethius. Dr Boyce, (p. 74 of his

MSS.) has described this interval, as equivalent to that

by which a sharp (*) elevates any given note ; and Dr
Callcott, (Gram. art. 213,) describes it as the Chromatic

Semitone ; by v/hich, according to him, a * elevates,

and a b depresses any given note in the scale ; but othet

authors have assigned different values to these very

common marks in use ; 1^ and
t).

See Sharp and Flat.
2,048

The ratio of the ajiotome is r-r^ ; the component
2,187'

2"
primes of which are — ; its common logarithm is

•9714811,6927; in the binary logarithms of Euler, or

decimals of an octave, it is =-094734; in those in which

the major comma is the modulus, it is expressed by

5.28612XC; and where the schisma is the modulus, we
have P=58. 188976x2; its value in the new notation is

58S-f-f-f5m; it has been found by Mr Farey to be
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equal to the difference between three-fiftlis and I'uur

minor fourths; and hence, according to the general

method invented by him, of tuning any musical inter-

vals, however small, by means oi perfect concords only;

and the apotome may be tuned correctly upon an organ

having a sufficient range of pipes. See Tuning.
The following equations exhibit the value of the Apo-

tome, in terms of the several intervals in the Table,

Plate XXX.

P=S 4- S
=S+ c

=.:f+2c

=D +4c

P=2/ —

R

=5D—4z
= -€.
=2{J—

D

=4#—3d

=3jf—2#
P==S82+f -fsm
= 172-j-4(Z> -fd
=8S +9 +4€
=6S -j-^ -f 2£

=:4S -f-?* + 4c
=42 +jc -f 5-e
=2 +S +€
=S -f-r +5c

P=43- -f d —3S
=S -fR —2r

=T +S —ife

=^ +eJ —ft
=S -ff —p
=2/ +2r —<p
==2£ +R —

^

=2i€+6€—(»

=ft +S _D
=6i-f2f —

D

=2<J+2^ —

D

=L -t-5~ —

D

P=6€—F —

S

=4£ —2R—

D

=S/—;k
—D

=2cf—i —

r

=2^— —42
=2L—(Z> —2(1-

=2L—2.C—

D

=2g_f) —

^

=2«5_2c —

D

=2S —5€—
= 3 —C* —

^

P=X+5c

=R+2^

P=2S —tS
=T —

L

=T —

S

= 3Vths—44th

=7Vths—4VII

P=S 4-^+^
=2 +/ +#
=2 +4D+d
=/+»• +23:
=€+f +4*
=/ +^ +iPc
=S+R +#c

P=6c +^x —

D

==2c -f2^—

D

=23- 4-2£ —

D

=3- 4-8 —

D

=^ +S -D
=^ +S —"•

=J^ -fS —f
=7a+2f —

?

=4 +2d?—

^

—S- +T —2cf
=c +T —

S

= 3; +3rd—

T

P=S —R —i€
=25—2/ —

D

=t -^-€
=t _^c—3€
x=t ~£ —

D

=2t —28 —

D

=T —/ —

D

=T _2£— J^

=2T—2S—

D

=2T—t —8
=T -G -S

The above Tables, by shewing the exact relation

which the Apotome has to the many diatonic intervals

represented by the several characters, will serve to cor-

rect the numerous errors into which some ancient wri-
ters on the theorv of music were led, by their having no
ready method of comparing ratios toeether, such as
either of the four columns of Plate XXX. now furnish,

but were forced to have recourse to the acuwi multipli-
cation and division of the numbers representing the ra-
tios, in everv case of adding intervals together, or of
subtracting them from each other. Even the late Mr

Overend had recourse only to this very operose method,
except that he sometimes availed himself of the indices
of the component primes for shortening his truly lal)o-

rious calculations, no part of which can ever need re-

peating, after his results ; and many others incorporated
with them, are thus exhibited for the amusement and
use of the curious in these speculations. It can scarcely
perhaps be necessary to mention, tliat the marks =, +,
and —, are the common algebraic signs for eijual, more
or addition, and less or subtraction, of the quantities that
follow them: Thus, P=S-)-2 signifies that P is equal
to 2, added to 8 ; and P=2/—R signifies that P is equal
to R, subtracted from 2/. Besides the above, other
intervals have by different writers been denominated
Apotome, viz.

Apotome Major of Boethnis, Salomon and others, was
125

an interval whose ratio is ——=212+2m, now called the
1 .60

Enharmonic Diesis. See that article.

Apotome Minor of the same and other writers, had
. 2,025

the ratio ——- =10S-|-m, or that of the i»//wor Comma ;

^,04o

which see.

Apotome of Pythagoras, on some occasions, who, it

243
IS said, so denoted an interval, whose ratio is =46

256
2-f-f-f 4m, or the Limma. See that article.

Apotome of Boethius, according to Glaucanus, was

five-ninths of the tone-major ; consequently, =57-2-j-

l-f-l- 5m, whose logarithm is -9715819,3197, expressing

an interval a very small quantity larger than the semi-
tone-major, with which it has sometimes been con-
founded.

Apotome of Philolaus, was supposed to contain four-

teen twenty-sevenths of the tone-major, and therefore
25 12

was equal to 53—2-|-l—f-f-4-m, and its logarithm =
•9734764,6984, which is considerably less than the semi-
tone-major, with which it was also confounded ; and this,

as well as the apotome of Brethius above, shews the un-
certainty which formerly prevailed in the minds of some,
respecting the magnitudes of the intervals introduced
into their fanciful systems of music. [£)

''

APPARATUS, a name given to the utensils, instru-
ments and machines, employed in explaining any of the
physical sciences, or in making experiments for the
purposes of scientific discovery, (tii)

APPARENT Heir, in common language, signifies

the eldest son ; or one who, during the ancestor's life-

time, is likely to be his successor. In this sense, the
term is also used in the English law, to denote a person
who has an indefeasible right of inheritance.

In the law of Scotland, it is applied to the person to

whom the succession has actually opened, until his ser-

vice or infeftment. An apparent heir is allowed a year
to deliberate and determine, whether he sliail take up
or renounce the succession ; and this term is called the
annus deliberandi. During his apparency, the heir is

entitled to compel those who are in possession of his

ancestor's title-deeds, to produce them, by an action of
exhibition ad drliheranduni. He may also institute ac-
tions for tlie recovery of rents, and may receive and
discharge them. But an apparent h^ir is not entitled

to remove tenants, until he has cofnpleted his titles.

Gg 2



236 APP APP

An esUic, m lua-editate jacente, cannot be cfl'ectually

alienated by tue apparent heir ; but such alienation be-

comes valid, upon his entry, according to the rule : Jus

.nijici-vcniens accrescit cm/itori. Apparent heirs, how-
ever, are entitled, by the stat. 1695, c. 24., to bring ac-

tions of sale of the estates belonging to their ancestors,

whether bankrupt or not. The expence of such actions

ought to fail upon the heir, where there is a surplus of

the price ; where there is no surplus, it must be defray-

ed by the creditors.

Apparent hen-s have also a claim for aliment against

life-renters. They may insist in a reduction of death-

bed deeds; and the bare riglit of apparency is sufficient

to carry leases, without the necessity of a service. See
Ersk. Inst. Bell's Diet, of the Law of Scot. v. Ajiparent

Jik'ir. (z)

APPARENT Island. See Vancouver's Voyage, vol.

i. p. 63.

APPARITION, a preternatural appearance of some
departed spirit, angel, genius, or demon. As distin-

guished fi-oni a visio?!, it implies something external to

the mind, which preternaturally appears to view; where-

as a vision implies the existence of no sfiectre or exter-

nal appearance, but merely something extraordinai-y

passing in the mind of the person affected, and impres-

sing him for the time with the conviction of reality. See
Vision.
We read in scripture of various apparitions, permitted

or appointed by the Almighty for the revelation of his will,

or the accomplishment of certain important purposes ;

such as the appiration of the angel to Peter, in order to

deliver him out of prison; the apparition ofour Saviour, af-

ter his crucifixion, to certain of his disciples, in order

to convince them of the reality of his resurrection, 8cc.

Whether or not apparitions are still permitted by God,
or have taken place among heathen nations, that have

never been visited by the light of Christianity, are ques-

tions about which mankind are still greatly divided, and

on which the learned have given very opposite decisions.

The most unquestionable evidence would doubtless be

requisite to conquer the justifiable doubt, which is al-

ways excited by relations of the marvellous ; and unless

narratives of apparitions are supported by unexception-

able proofs, and are attached to circumstances of suffici-

ent importance to warrant so extraordinary a suspension

of the laws of nature, it seems the safest course to be-

lieve that the period of these preternatural phenomena,
like that of the other miracles performed, to establish

the credibility of revelation, is now at an end.

Among those who have most strenuously maintained

the reality of apparitions, may be reckoned Glanvil,

Baxter, and Dr Henry More. The first of these, in his

Saducismun Triinnfihatus" has attempted to prove the

credibility of apparitions, as well as of witchcraft, by va-

rious arguments deduced from the nature of the human
soul, the testimony of scripture, and the evidence of

facts ; and he does not scruple to assert, that those who
deny and deride the existence of such things, are prepar-

ed to disbelieve in spirits, a life to come, and all the

great truths of religion. Baxter, in his " Inquiry into

the Nature of the Human Soul," having ascribed dream-

ing to the immediate agency of external immaterial

beings, maintains, that such agents may directly impress

the fancy with delusive scenes, without the intervention

of sleep ; and may obtrude them forcibly upon the mind,

amidst the action of external objects ; since it requires

but a greater degree of the same power to make delu-

sory impressions upon the sensorium, while real exter-
nal objects are maKing true impressions upon it, than it

would require to make the same impressions, wnile no
other impression from outward objects is made upon it

at the same time. Upon this hypothesis, he thinks there
is nothing inconsistent in those relations of appuntions
which we meet with in history, whether the iacts be
true or false ; tor these spiritual agents may, upon some
important occasions, be licensed bO to affect the sen-
sorium, according to the exigency of the case, that the
whole scene of vision, which is then thought to have an
existence from witliout, may be the effect of impressions
made upon the brain only.

These reasonings, a firiori, in favour of the reality of
apparitions, will not, it is presumed, contribute much to

conquer the scepticism of the incredulous ; and nothing
but positive and indisputable testimony, in circumstances
which render deception altogether improbable, can be
admitted as sufficient evidence to establish this great de-

viation from ordinary experience. It must be admitted,
as a strong presumption against the reality of apparitions,

however anciently and generally the belief of them has
prevailed, that this belief has always been strongest in

times of ignorance ; and amongst those who had the
fewest opportunities for inquiry and information : It is a
prominent article in the creed of the vulgar and illiterate,

and among all barbarous and unenlightened tribes ; but
it scarcely appears where civilisation and mental improve-
ment have made any conspicuous progress. It is to the
season of the night also, that these extraordinary ap-
pearances are referred, when the mind is naturally op-

pressed by a superstitious gloom ; and when the senses

are easily imposed upon by the workings of the imagina-
tion, and the phantoms which it voluntarily conjures up.

Apparitions, too, arc usually, if not constantly, combined
with circumstances of horror, or of danger, either real

or apprehended, which must previously dispose the im-
agination for being imposed upon and deluded. The
terror produced by a narrative of murder, the fear of

being betrayed or deceived, combined with the darkness

of night, and the irksomeness of solitude, will excite, in

a melancholy mind, illusions, which may easily be mis-

taken for reality. It ought also to be considered, that

apparitions are convenient engines, which, on particular

occasions, may have done considerable service to states-

men, priests, or other men possessed of power, and hav-

ing some important object to accomplish ; and that the

secret by which the apparently preternatural effect was
produced, may have for ever lain hid in the breast which

devised the project, which is thus handed down to pos-

terity as a well-attested example of the immediate in-

terposition of superior powers ; and, above all, that most

of the stories of apparitions which are recorded in history,

are reported from uncertain tradition, or upon the most
vague and unsatisfactory evidence.

One of the most celebrated examples of an apparition

occurring in ancient history, is that which was present-

ed to Brutus before he came over from Asia ; and again,

the night before the battle of Philippi, which announced

itself as his evil genius. Without disputing the reality •

of the impression upon the mind of Brutus, which it

would be sufficiently warrantable to do, as the narrative

occurs in historians, who have no scruple in recording

the most incredible things, and without accusing the

Roman hero of a temporary fit of childish terror, we may
be justified in ascribing the delusion to tliat state of

melancholy musing, to which his mind would naturally
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be brought by the dismal events in which he had then

borne so active a share. The whole miijht liave been a

dream, or an effect of that state ol reverie to which the

mind ii brought when it is in aa intermediate condition

betwixt sleeping and waking. It is upon this principle

tliat Hobbes, in his " Treatise of Human Nature," has

endeavoured to account for this supposed apparition :

(Part I. c. 2.) « We read," says he " of Marcus Brutus

(one that had his life given him by Julius Caesar, and

was also his favourite, and notwithstanding murdered
him,) how at Phillippi, the night before he gave battle

to Augustus Cagbai, he saw a fearful apparition, which
is commonly related by historians as a vision ; but,

considering the circunistances, one may easily judge
to have been a short dream. For, sitting in his tent,

pensive and troubled with the horror of his rash act, it

was not hard for him, slumbering in the cold, to dream
of that which most affrighted him ; which fear, as by

degrees it made him awake, so also it must needs make
the apparition by degrees to vanish ; and having no as-

surance that he slept, he could have no cause to think

it a dream, or any thing but a vision." The case of

Dion, to whom, according to Plutarch, a similar appari-

tion appeared, may be accounted for by like principles
;

for if we are to give credit to the story, he was sitting

in the porch of his own house, in a musing and thought-
ful posture, when the spectre presented itself before

him ; and this happened while the assassins were con-
triving his death, a little before he was cruelly murder-
ed. A similar explanation has been given of the well-

known story, told by Clarendon, of the apparition of sir

George Villiers, which appeared repeatedly at night to

an officer of the king's wardrobe, to give warning of the

approaching death of the duke of Buckingham, son to

sir George. At that period, the duke was the general
subject of conversation in the kingdom; and it was known,
that he had rendered himself so unpopular by his crimes,
that the idea of his assassination might naturally occur
to a man, who was daily witnessing his conduct ; and
might give birth to a dream, which, in the terror of the

moment, might be mistaken for reality. We are, how-
ever, more disposed to consider this supposed appari-
tion as a contrivance of the duke's mother, who might
adopt this expedient with a view to produce such an im-
pression on her son, as might lead to his reformation

;

especially as the spectre commissioned the officer to

tell the duke, that, if he did not do something to abate
the malice of the people, he would be suffered to live

but a short time. This supposition, too, receives great
countenance from the words with which Clarendon con-
cludes his narrative. "It is a notorious truth," says he,

"that when the news of the duke's murder was brought
to his mother, she seemed not in the least surprised, but
received it as if she had foreseen it ; nor did afterwards
express such a degree of sorrow, as was expected from
such a mother for the loss of such a son."

Another cause of the prevalent belief in apparitions

remains to be mentioned, which is at once a powerful
support to this remarkable prejudice, and a very sin-

gidar and almost unaccountable phenomenon in human
nature. It has long been known, that mental derange-
ment, or temporary delirium, occasioned by fever or
intoxication, often occasions visions, which completely
impress the sufferer with a belief in their reality, and
are to him external apparitions, directly affecting his

senses. It has also been ascertained, that this may take

^
place in a mind apparently recollected, though conside-

rably agitated and disturbed, and may to such a mind
produce, for a time, tlie complete conviction of reality.

buch at least are the particulars in the case of M. Ni-
colai of Bei lin, as detailed by himself to the Royal Aca-
demy of that city in the year 1799.

This gentleman states, that, during the years 1790 and
1791, he underwent several very severe trials, which
greatly agitated him. His system was also partially de-
ranged, by his having neglected a periodical bleeding, to

which he had accustomed himself, particularly by means
of leeches applied to the anus, in order to relieve an
obstruction in tlic small muscles of the abdomen, pro-
ceeding from his sedantary and studious way of life.

Being in this anxious state of mind, and partial derange-
ment of bodily system, a circumstance happened on the
24th of February 1791, which distresed him extremely.
While his wife and another person were endeavouring
to console him, at ten o'clock in the forenoon of that
day, he suddenly observed, at the distance of ten paces
before him, the figure of a deceased person, which con-
tinued some miiiutes; and which, in terror, he pointed
out to his wife, who, however, saw nothing. The same
figure appeared to him afterwards in the afternoon when
alone, and apparently followed him into the apartment
of his wife, whither he went to avoid it. In the same
evening, also, several stalking figures appeared, but
which had no connection with the first one. After this,

the apparitions appeared in great numbers to M. Nico-
lai, and were transformed in the most extraordinary
manner; but, after the first impression of terror, they
came to be viewed without apprehension, and readily

distinguished from real objects. The figures appeared
at all times, and in all situations, and whether his eyes
were opon or shut ; and when some weeks had elap-

sed, he began, as he thought to hear them speak. This
singular disease contiimed till the 11th of April, when
it was completely removed by his accustomod applica-
tion of leeches to the anus.

Similar instances of this kind of day-dreaming are
upon record ; as of a member of the Berlin academy,
who thought he saw in the hall of that society the fi-

gure of the late President Maupertuis;—of various indi-

viduals, to whom phantoms of human countenances
frequently appear ; and of Archibald, Duke of Argyle,
who long thought himself haunted with spectres of a
blue colour ; whence is said to have originated the term
bliLC dciiils, applied to the workings of a melancholy
imagination, (m)

APPEAL, in Law, (from the French verb neut. afi-

pcller,') signifies the removal of a cause or suit from an
inferior to a superior judge or tribunal.

Of this nature were the ancient appeals to the court
of Rome, in ecclesiastical matters, introduced into Eng-
land along with the canon law, during the reign of King
Stephen, which, though previously held to be illegal,

were afterwards expressly prohibited, upon the refor-

mation, by the statutes 24 Hen. VIII. c. 12., and 25
Hen. VIII. c. 19. and 21.; whereby the party appeal-
ing from any of the king's courts to the court of Rome
was made liable to tiie pains of firamunire. And this

offence is made treason by 13 Eliz. c. 2.

In ecclesiastical suits, appeals lie from the arch-
deacon's court to that of the bishop ; from the consis-

tory court of every diocesan bishop to the archbishop of
each province, or his official, in the court of arches

;

and from this court there lies an appeal to the king in

chanceiy, as supreme head of the church of England.
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The jurisdiction of this last great court of appeal, in all

ecclesiastical causes, is exercised by a court ofdelegates,

{judiccs delegati) appointed by the king's commission

under his great seal. Should the king himself be a par-

ty in any of these suits, the appeal, of course, does not

lie to him in chancery, but, by the statute 24 Hen. VIII.

c. 12., to all the bishops of the realm, assembled in the

upper house of convocation. And although the sen-

tence of the delegates be declared, by the statutes 24

and 25 Hen. VIII., to be definitive ;
yet, in extraordi-

nary cases, when it is apprehended they have been led

into a material error, a commission of review may be

granted by the king, for the purpose of revising their

judgment. This, however, cannot be demanded by the

subject as a matter of right, but only as a matter of

favour, which, therefore, is frequently refused.

In civil cases, appeals lie from all the ordinary courts

of justice in England, and also from the equity courts of

chancery, to parliament. Appeals from the courts of

justice, against judgments at common law, are effected

by what are called writs of error ; those from chancery

by fietition to the house of peers. The jurisdiction of

parliament, in the case of chancery suits, is said (Com.

Journ. loth Mar. 1704) to have been introduced in 18

Jac. I. ; and certainly the first petition which appears in

the records of parliament was preferred in that year,

(Lords' Journ. 23d Mar. 1620), and the first that was

heard and determined was presented a short time after,

(Ibid. 3d, lllh, 12th Dec. 1621.) It was afterwards

warmly controverted by the house of commons, in the

reign of Charles II., (Com. Journ. 19th Nov. 1675, &;c.).

But this dispute is long since at rest, it being perfectly

obvious to the reason of all mankind, that when the

courts of equity became principal tribunals for deciding

causes of property, a reversion of their decrees, by way

of appeal, became equally necessary as a writ of error

from the judgment of a court of law.

Appeals from a court of equity, and writs of error

from a court of law, differ from each other in these re-

spects : 1. The former may be brought upon interlocu-

tory matters ; the latter upon definitive judgments only.

2. On writs of error, the house of lords pronounces

the judgment ; on appeals, it gives direction to the

court below to rectify its own decree. See Blackstone's

Commentaries, (r)

APPEAL, of the same signification in the law of Scot-

land, is generally employed to express the act of bring-

ing a decree of the court of session under the review of

the house of lords.

It was once warmly disputed, whether the decrees

of the session were, before the union of the two king-

doms, subject to the review of the parliament of Scot-

land. On the one hand, instances occur in the books of

sederunt, soon after the institution of the college of

justice, of parties protesting for remedy of law ; i. e.

of their appealing from the sentences of the session to

the king and parliament : on the other, the court of

session disallowed this right of appealing ; because their

sentences are declared to have the like force as those of

the old court of session, 1537, c. 39; and that old court

had a power of judging finally, without appeal to parlia-

ment, 1457, c. 62. When, therefore, an appeal was

offered to parliament, in 1674, against a decree of the

session, the judges ordained the appellant's counsel to

confess or deny, whether they had advised their client

to that measure ? And upon their declining to answer,

the court, after debarring those advocates from the ex-

ercise of their offices, applied to the privy council, who

banished, not them only, but all the other advocates who
would not declare their abhorrence of such appeals,

twelve miles from Edinburgh : and under this sentence
many of the most eminent lawyers continued for several

months, till the court, at the king's desire, restored them,
upon their disclaiming the right of parties to appeal.

The convention of estates, however, in 1689, c. 18, de-

clared, that the punishment of those advocates, without

a trial, was a grievance ; and, by c. 13, they asserted it

to be the right of every subject to appeal to parliament

against the decrees of the session. See this argument,
which is now ratlier curious than useful, discussed at

large by Stair, book iv. tit. 1, and Dirlelon, v. Session.

Appeals, since the union of the two kingdoms, in 1707,

lie from the court of session to the house of lords. The
form of entering an appeal is by presenting a petition to

the house of lords, praying for a warrant of service on

the party in whose favour judgment was given in the

court of session. By a rule of the house of lords, (24th

Mar. 1725) this must be done within five years from the

date of extracting the decree. The writ of a/i/ieal be-

ing served on the successful party, has the effect of

staying execution of the sentence until the appeal be
discussed by the house, or passed from by the appellant.

Within eight days from the date of presenting the ap-

peal, the appellant, or some responsible person for him,

must enter into a recognisance to the extent of 200/

;

otherwise the appeal falls. Thereafter, cases are pre-

pared for the appellant and respondent, and considered

by the house, when the decision is either affirmed, re-

versed, altered, or remitted back, with special grounds

for the consideration of the court of session. Should

any further procedure be necessary, a petition may be

presented to the latter court, requesting the judgment
may be applied. (Ersk. Inst, book i. tit. 3. § 20, and

book iv. tit. 3. § 2. Bell's Diet, of the Law of Scotland,

V. J/i/ieal.)

./ifi/ieals also lie from the inferior courts in Scotland

to the circuit court of the district, in such criminal

causes as infer neither death nor demembration, and in

civil causes, where the subject in dispute does not ex-

ceed 12/. sterling. (20 Geo. II. commonly called the

jurisdiction act.^

These appeals must be lodged with clerk of the in-

ferior court within ten days after pronouncing the de-

cree appealed from. But no appeal lies before a final

decree has been pronounced by the inferior court. That

part of the statute which relates to civil actions was

only temporary, but is made perpetual by 31 Geo. II. c.

ult. (Ersk. Inst, book i. tit. 3. § 28.)

With regard to appeals to the court of session by way
of Advocation, Reduction, and Suspension, see these

separate articles.

APPEAL, (from the French verb act. a/ifieller,) in

English law, also signifies a criminal prosecution at the

suit of a private individual, in order to obtain the inflic-

tion of punishment on account of the particular injury

suffered, rather than for the offence against the public.

In this sense, the term is analogous to the accusatio of

the civilians.

This mode of prosecution is still in force, but very lit-

tle in use. It probably originated in those times when

great offences were generally expiated by payment of

a sum of money, called a wcregild, to the person in-

jured. This custom seems to have been common to us

with other northern nations, (Stiernh. de jure Suen.), and

to have been derived from the Germans, among whom,
according to Tacitus, " luitur homicidium ccrto armen-
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torum ac fiecorum numero ; reci/iili/uc satisfactionem

univcrna domus." (De Mor. Gcr. c. 21.) It appears

to obtain among most semi-barbarous nations, where

the nature of criminal justice is but imperl'cctly under-

stood, and where oftences are regarded rather with a

view to private injury than to public detriment. In

the Turkish empire, even murder is never prosecu-

ted by the officers of government. It is the business of

the next relations to revenge the slaughter of their kins-

men ; and if tney rather choose (which is generally tlie

case) to compoimd the matter for money, nothhig lur-

ther is said about it. (Letters of Lady M. W. Monta-
gue.) By the Iiish Brehon law, in case of murder, the

brehon, or judge, was used to compound between the

murderer and the friends of the deceased who prosecut-

ed him, by causing the malefactor to pay a certain re-

compense, called eriacli. And thus, by our old Saxon
laws, particularly those of king Athelstan, (Judic. civ.

Lund. Wilk. 71.), the several wcregilds tor homicide

were established in progressive order, from the death of

the ceorl, or peasant, up to the king himself. And in

the laws of king Henry I., (c. 12), we find an account of

what other crimes were then redeemable by weregild,

and what were not. During the continuance of this cus-

torn, therefore, a process was certainly given, for re-

covering the lueregi/d to the person to whom it was due
;

and when, by degrees, these offences became no lon-

ger redeemable, the private process was still continued,

in order to insure the punishment of the offender, though
the party injured was allowed no pecuniary compensa-
tion for the offence.

Although it would thus appear that appeals were of

the nature of private prosecutions on account of some
heinous injury committed against an individual, yet it

was also anciently permitted that any subject might
appeal another of high treason, either in the courts of

common law, or in parliament, or (for treasons commit-
ted beyond the seas) in the court of the high constable

and marshal. The cognisance of appeals, in the latter

court, still continues in force; and so late as 1631, there

\idLS a trial by battel awarded in the court of chivalry,

on such an a/ifieal of treason. But the first was virtually

abolished by the statutes 5 Eclw. III. c. 9, and 25 Edw.
III. c. 24, and the second expressly, by statute 1 Hen.
IV.c. 14; so that the only appeals now in force are

those of felo7iy and mayhem. (Blackst. Com. book iv.

c. 23. Jacob's Law Diet. v. A/i/ual.) Mr Kyd, the

learned editor of Comyn's Digest, observes, that the

apfieal of treason does not appear to have been taken
away by any statute : the law, however, relative to such
appeals, has long been in desuetude, and is now consi-

dered as obsolete.

An ajijieal offelony may be brought for crimes com-
mitted either against the parties themselves or their

relations. Of the former kind are afifieals of larceny.,

or robbery, and appeals of arson. Of the latter descrip-

tion is the apfieal of murder, or manslaughter. Tlie
appeal of rafie seems to partake of the nature of both,

as it may be prosecuted either by the person ravished

or by her relations. The crime of mayhem is accounted
no felony: appeals of mayhem, therefore, are analogous
to actions of trespass, by which nothing is recovered
but damages.
An appeal of murder may be prosecuted by the wife

for the death of her husband, or by the heir-male for

the death of his ancestor- which heirship was resir ct-

cd, by an ordinance of king Henry I, to the four nearest

degrees of blood. Anciently, a female might have an
appeal, at common law, as heir to any ancestor, as well
as the male ; but by magna charta, " nullus capiatur vcl
imprisonetur projittr appellum faminx de movie alterius
ijuam vv\sui." (3 Salk. 37.) This appeal, then, is given
to the wife for the loss of her husband; she must,
therefore, be a wife de facto; but if she marries again,
either before or pending her appeal, it is lost; or if she
marries after judgment, she shall not demand execution.
The heir who prosecutes an appeal must be immediate
heir to the ancestor killed, at the time of committing
the murder, otherwise his suit shall not be received.
But to this rule there are three exceptions. 1. If the
person slain leaves an innocent wife, she only shall have
the appeal. 2. If there be no wife, and the heir be ac-
cused of the murder, the next heir-male shall bring the
appeal. 3. If the wife kills her husband, the heir may
prosecute the appeal. The appeal must be brought
within a year and a day alter the death of the person
murdered ; and the court must set forth the fact, the
length and depth of the wound, the year, day, hour,
place, and weapon used, kc, and that the party died
within the year and day. Principal and accessaries,
both before and after, are to be joined in appeal; and
this is to be observed, although the accessary is guilty
in another country. There is but one appeal against the
principal and accessary: if the principal be acquitted,
it shall acquit the accessary ; and both shall have da-
mages against the appellant on a false appeal ; or the
accessary may bring a writ of conspiracy.
These appeals may be brought previous to any in-

dictment; and if the appeller be acquitted thereon, he
cannot be afterwards indicted for the same offence. In
like manner, as by the old Gothic constitution, if any
offender gained a verdict in his favour, when prosecu-
ted by the party injured, he was also understood to be
acquitted of any crown prosecution for the same offence

:

but, on the other hand, if he made his peace with the
king, he might, notwithstanding, be prosecuted at the
suit of the party. And so, in England, if a man be ac-
quitted on an indictment of murder, or found guilty,
and pardoned by the king, he is still liable, by virtue of
the statute 3 Hen. VIII. c. 1, to be prosecuted by ap-
peal for the same felony, not having as yet been punish-
ed for it; though, if he has been found guilty of man-
slaughter on an indictment, and has had the benefit of
clergy, and suffered the sentence of the law, he cannot
be afterwards appealed: for it is a maxim of law, that
''nemo bis punitur pi-o eodr?n delicto." If the appellee
be found guilty, he shall suffer the same judgment as
if he had been convicted on an indictment, but with
this remarkable difference, that on an indictment, which
is at the suit of the king, the king may pardon and re-

mit the execution; whereas, on an appeal, which is at
the suit of a private subject, to obtain satisfaction for a
private wrong, the king can no more pardon it, than he
can remit the damages recovered on an action of battery:

In like manner, wlien the wereg-i/ds continued to be
paid, as a fine for homicide, they could not be remitted
by the king's authority. (LL. Edm. § 3.) And the an-
cient usage was, so late as Henry the Fourth's time,
that all the relations of tlie person slain should drag the
criminal to the place of execution; a custom founded
upon that savage spirit of family resentment which pre-
vailed universally throughout Europe after the irruption

of the northern nations, and is peculiarly attended to in
their several codes of law, and which still prevails



240 APr APP

among the wild and untutored inhabitants of America,

as if the finger of nature liad pointed it out to mankind

in their rude and uncultivated state. (Robertson, Ciiarles

V. i. 43.) The punishment of the oH'ender may, how-

ever, be remitted and discharged by the concurrence of

all parlies interested; and as the king, by his pardon,

may frustrate an indictment, so the appellant, by his re-

lease, may discharge an appeal : " nam quilibet fiotest

reiiunciarf juti, pro sc introducto."

With regard to the mode of prosecuting appeals, this

may be done in two ways ; cither by writ or by bill. Ap-

peal by turit is when a writ is purchased out of chancery

by one for another, for the purpose of appealing a third

party of some felony committed by him; finding pledges

that he shall prosecute. Appeal by bill is where a man
of himself delivers up his accusation in writing, offering

to undergo the burden of appealing the person therein

named. This appeal may be brought by bill before the

justices in the King's Bench ; before justices of gaol

delivery, and commissioners of oyer ana terminer, &c.,

or before the sherifi' and coroner in the county court.

But the sheriff and coroner have only power to enter

the appeal ; for it must be removed by certiorari into

B. R. If there be an indictment and an appeal depend-

ing at the same time against the same person, tlie ap-

peal shall be tried first, if the apellant be ready; but if

the appellant does not prosecute his appeal, the appel-

lee may be tried on the indictment.

Appeal is the nicest suit in law ; for any small matter

will abate it. In a lurit of appeal, the omission of any

material word will destroy it. The process must bear

date the same day with the return of the writ; if it be

a day afterwards, it is a discontinuance: and it differs

from all other proceedings ; for there can be no amend-
ment of the writ, nor is the discontinuance of it helped

by any statute.

Appeal of robbery is a remedy given by the common
law to a person who has been robbed, by which he may
obtain recovery of the goods stolen. This appeal was
introduced, because no restitution was formerly given

upon an indictment at the suit of the king. An appeal

of robbery may be brought by the party robbed twenty

years after the commission of the offence ; and if one

man robs several persons, they shall each have an ap-

peal. In appeal of robbery, the plaintiff must make de-

claration of all the things whereof he hath been robbed,

otherwise they shall be forfeited to the king ; for the

appellant can obtain restitution of no more than is men-
tioned in his appeal. By the year-book 21 Edw. 1. 16,

restitution of goods was granted upon an outlawry in

appeal of robbery ; but a person having preferred an

indictment against a robber, and afterwards an appeal,

on which he was outlawed, restitution of goods was de-

nied. (2 Leon. 108.) By stat. 21 Hen. VIII. c. 1 1, resti-

tution of stolen goods may be obtained on indictments

after attainder as well as on appeals ; and by stat. 4 and 5

Will, and Mary, c. 3, an accomplice convicting two
others guilty of robbery shall have the king's pardon,

and this shall be a good bar to an appeal of robbery.

Appeal of rape lies where a rape has been committed
on the body of a woman. This appeal may be brought
by a fcmme covert, without her husband ; and where a
woman is ravished, and afterwards consents to it, the

husband, or the father, or next of kin, where there is

no husband, may, by 1 1 Hen. IV. c. 13, bring an appeal

of rape. The criminal, in such case, may likewise be
attainted at the suit of the king. The stat. of Westm.
I. c 13, enacts, that appeal of rape shall be brought

within forty days; but by stat. of Westm. 2. c. 34, n«
time is limited for the prosecution, so that it may be
brought in any reasonable time. An appeal of rape
must be commenced in the county where the crime was
committed ; and if a woman be assaulted in one county,
and ravished in another, the appeal of rape lies in tliat

county where she was ravished. By stat. 18 Eliz. c. 7,
this crime is made felony, without benefit of clergy

j

and it is now usually prosecuted by indictment at the
suit of the king.

Appeal of mayhem is a prosecution given against one
who hath maimed another. This being no felony, but
merely an action of trespass, damages only are recover-
ed. Yet in appeals or indictments of mayhem, the words
^'felonice mayhemavit" are necessary. In an appeal of
mayhem, the defendant pleads, that the plaintiff had
brought an action of trespass against him for the same
wounding, and had recovered damages, &c.; and this

is a good plea in bar of the appeal.

With regard to all these prosecutions by appeal, it

may be remarked, that they are now much out of use,

particularly those of rape and robbery, as the offences
are generally prosecuted and punished by indict-

ment. Sec B\a.ck. Com. Jacob's Law Diet. V. Appeal, (z)*

APPELLATION, the name or title by which any
thing is commonly known or distinguished.

It is both amusing and instructive to trace the changes
which have gradually arisen in names, either from ca-

sual corruption, the ignorance of those by whom they
are applied, or the progressive alteration of manners
and customs. It is thus that the term villain, is now
never employed but as a term of severe reproach, and
implying disgraceful conduct ; whereas, originally, it

meant no more than a boor, or permanent inhabitant of
the country, in the days of feudalism, when the peasants

were uniformly attached to the soil ; and, consequently,

a much more degraded order of beings than they are at

present.

Somewhat similar, is the history of the term pagan,
as given by Mr Gibbon, and traced through seven suc-

cessive stages. 1. llccyii, in the Doric dialect, which
was the most familiar to the inhabitants of Italy, denotes
a fountain j whence the rural, neighbourhood, which
frequented the same fountain, was called pagus and pa-
ganus. 2. By an easy extension of the v/ovd, pagan and
rural became almost synonimous (Plin. JVat. Hist. 28.

5.) ; and the meaner rustics acquired the name, which
has been corrupted into peasants, and the correspond-

ing terms in the modern languages of Europe. 3. The
great increase of the military order, during the decline

of the empire, introduced the necessity of a co-relative

term ; and all the people who were not inlisted in the

service of the prince, were branded with the contemp-
tuous epithet of pagans, as early as the reign of Valen-

tinian (A. D. 365) ; when we find it introduced into im-

• The mode of prosecution by appeal, in criminal

cases, has never been introduced into the United States,

and therefore is no part of our common law. The con-

stitution of the United States provides {Ameiidments, § 5)

that no person shall be held to answer for a capital or

otherwise infamous crime, unless on a presentment or

indictment of a grand jury, (except in cases arising in

the land or naval forces, or in the militia, when in actual

service, in time of war, or public danger). There is a

similar provision in most, if not all, the constitutions of

the different states. Duponceau.
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pei-iiil fuVs's i<lnd tlicological writings. 5. Clinsti;i;iily

hiiving gradually illk'd the ciuts of ihi' eiiipiix, the old

religion retired, and languibhed in obscure villages ;

and the word /lugans, as we find iVom Prudcnlius and

Orosius, with its new signification, reverted to its pri-

mitive origin. 6. Since the worship of the heathen deities

has expired, the title of fiagaim has been successively

applied to all the idolaters and polytheists of the old

and i\cvi world. 7. The Latin Christians bestowed it

without scruple on their mortal enemies the Mahome-
tans ; and thus, says our historian, the purest Uniia-

rians were branded with the unjust reproach of idolatry

and paganism. Gibbon, vol. 3, p. 410.—8vo.)

Some singular corruptions and misconceptions have

arisen from the misunderstanding and mispronouncing

of French terms, which were once so familiarly em-
ployed in England ; and constituted even the technical

phraseology of our courts of justice. It is thus that the

cryer of a court now bawls out " O Yes 1 O Yes 1" in-

stead of the French " Oyez," li.iCrn, or pay attention ;

and it is thus that the yeomen of the king's guard are

now facetiously called beefeaters, instead of bnffctiers,

or attendants on the buffet ; an office which it was their

"duty to perform on all great solemnities. Our sailors

have been much addicted to this kind of national war-

fare against the French language, and use no ceremony
in Anglicising every P'rench name that they may have

occasion to pronounce ; thus, the French ship called the

JSierifaisant, was converted into the Bonny Pheasant ;

and the £iartc-nez, or Tl'hite Headtattd, on the French
coast near Calais, was, without ceremony, metamorphos-
ed into Blackness.

This kind of Icger-de-maln has produced some sin-

gular effects upon the names and graphical designs of

some of our most celebrated signs. We are indebted

to the Spectator for a satisfactory account of the history

of some of these metamorphoses ; particularly in the

case of the well-known signs of the Bull and Mouth.,

and the Bull and Gate. King Henry VIII., having

taken the town of Boulogne in France, and caused its

gates to be deposited at Hardes in Kent, where they

still remain, the picture of these gates became a popu-
lar subject for a sign, under the title of the Boulogne
Gate ; and the port or harbour of Boulogne became the

sign of a noted inn at Holborn, under the title of the

Boulogne Mouth. The name of the inn and its sign,

long outliving the tradition on which it was founded, an

ignorant painter, employed by an ignorant landlord, tra-

vestied the design, by substituting in its place a bull

and a large gaping human mouth ; thus exhibiting, for

the Boulogne M'HUh, the Bull and Mouth. A similar

process converted the Boulogne Gate into the Bull and
Gate. The same author has explained the sign of the

Bell and Savage, or Bell Savage inn, with plausibility,

by supposing it to have been originally the picture of a
beautiful female found in the woods of France, and call-

ed La belle saux<age. It has, however, since been as-

serted, that the inn was once the property of a Lady
Arabella Savage, and familiarly called Bell .lavage's

inn ; now figured by a bell placed beside a savage man ;

either from a ridiculous blunder, or as an intended rebus
on the name, rebuses being much in fashion in the 16th
century.

The very common sign of the F.agle and Child, is said

to have been originally nothing less than the insignia
of the far-famed corporation of tailors, to wit, the M-edle
and Thread, in French, V.'ligtdlle et til ; which some
Vol. II. P.iRT \.

i)Iundc!'cr had converted into L'Aigle et Jils, and then
translated the I-'.agle and Child. And the whimsical

sign which combines together the Devil and the Bag of
A'aiLt, is said to have had at first the classical subject of

the Satyr and the Bacchanals ; alterwards more lamili-

arly styled the Devil and the Bacchanals, and at length

converted, by misnomer, into the Devil and the Bag
o'JVails.

To conclude the subject of signs with the pawn-bro
ker's Three Blue Balls, and the barber's Pole : The
first was the arms of a set of Lombardy merchants, whu
began the traffic of publicly lending money upon
pledges, and who gave its name to Lombardy street, in

London, as well as to another of the same designation

in Paris. The second was intended to shew, that tiie

master of the shop practised surgery as well as shav-

ing ; such a staff being, to this day, put into the hand
of a patient undergoing phlebotomy, by every village

practitioner. The white band wliich is painted entwin-

ing the staff, was meant to represent the fillet which
was to tie up the patient's arm. (w)

APPENRADE, Apinr.^de, or ABENR.tDi;, a town
of Denmark, in the duchy of Sleswick, in Soutli Jut-

land. It is one of the best towns in the country, and
is situated on a bay of the Baltic, about four miles from
Flisboui'g. The harbour, being surrounded with hilL^,

is extremely safe. Its commerce is considerable, and a

pretty large number of ships are built at this port. For
some time past its commerce has greatly increased, and
the number of its inhabitants has been more than
doubled. East Long. 9° 26'. North Lat. 55° 4'. {rr)

APPENZELL, a ci-devant canton of Switzerland.

See Sentis.
APPETITE, in Morals, in iis most general sense,

signifies an inclination or desire after any thing that is

supposed to be conducive to our happiness. Taken in

this general view, our appetites have been divided into

two classes, the sensitive, which proceed from the im-
mediate impulse of the senses, and are not at all under
the government of reason ; and the rational, which re-

sult from reflexion on the real value of the object, and a

desire foimded on that reflexion.

The best writers on morals have restricted the term
appetite to the first of these classes of active principles,

the sensitix'c, or those which are characterised by some
peculiar bodily sensation. Thus Hutcheson defines the

appetites to be such of our desires as have a previous

painful or uneasy sensation, independently of any opi-

nion of good in the object ; so, that when the object is

pursued, it is chiefly with a view to allaying tliis unea-

siness, rather than because of the positive pleasure

which ensues : and which cannot, at first, have entered

into our consideration. These principles, however, can-

not be termed entirely corporeal, or considered as seat-

ed solely in the animal part of man ; since there is a

mental appetency, or desire, always accompanying the

bodily sensation and promptint;; us to action.

The word aji/ietiie, Dr Reid remarks, is sometimes
limited so as to signify only tlie desire of food when we
himger; sometimes it is extended so as to signify any
strong desire, whatever be its object. This author

seems, with propriety, to limit the term to a particular

class of desires, which, he observes, are distinguished

from all others by th<! followinc: marks : " 1. Every ap-

petite is accompanied w ith an uneasy sensation proper

to it, which is strong or weak in proportion to the de-

sire we have of the object. 2. Appetites are not con-

Hh
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stanl, bill pcriodica.1, being sated by the':i' objects for a
lime, and rctuiniiig- utler certain per otls." Tue appe-

tites that arc cliiciiy observable in niaii, as weli as ill

most ollitr Knimals, arc, according to tiie same author,

hunger, tliirst, and lust ; llic purpose, or natural inten-

tions of which are sufficiently obvious, the first two of

thcbs being necessary for the preservation of the indi-

vidual, and the last for continuing the species. It is no
doubt agreeable to ibe suggestions of reason, that man
should take the necessary steps for preservuig his ex-

istence, and propagating iiis species; but, as we are at

present constituted, the calm voice of reason is too li-

able to be drowned in the hurry of business, or the

charms of amuscnient. Nature, therefore, has entrust-

ed these important objects to tlie operation of appetite,

v.'hich becomes powerful enougn to call oft'our attention

from any other employment.
It becomes us, however, to be moderate in the indul-

gence of our appetites; which are the lowest and most
animal principles in our nature ; and peculiarly liable

to be vitiated, or impaired by excess. By improper in-

dulgence we not only deprave our appetites, but create

desires of this kind wliicli nature never gave. Such as

the passioii for tobacco, and for intoxicating liquors, one
of the most pernicious indulgences to which the weak-
ness of man has ever induced him to give way. Sec
llutcheson's Moral Philusu/ihy. Kames's Eltm. of Crit.

V. 1. Raid's lisaaiji: on the Active Purjers, 'Cfc. (m)

APPlAN, the author of a History of Rome, was born
at Alexandria, and flourished m the beginning of the

second century, during the reigns of Adrian, Trajan,

and Antoninus Pius. Having left his native city and
settled at Rome in the time of Trajan, he acquired such
celebrity as a pleader, that he was appointed a procu-

rator of the empire, and received the government of a

province. His History of the Roman Empire, finished

about the year 148, is comprised in 24 books, several of

which exist only in fragments, and is written in Greek,
in the order of the countries where the events took

place. He has been charged by different writers with

inaccuracy, partiality, and plagiarism ; but he has re-

ceived universal credit for the authenticity of his narra-

tive, the simplicity of his style, his acquaintance with
military affairs, and the persuasive eloquence v/hich

characterises all his orations. One of the best editions

of Appian was published by Tollius at Amsterdam in

1570, in two vols, folio. See the Preface to Appian's
History. Vossius de Grxc. Hist. vol. iii. p. 590. Hank,
de Rom. Scrip tor, p. i. cap. 18. Fabricius, Bibtioth.

Grac. lib. iv. cap. 12. (jr)

APPLAUSE. See Acclajiation.
APPLE. See Pxjrus Mulus Botanv, and Garden-

ing, (w)

APPLEBY, a county town of Westmoreland, is si-

tuated on the river Eden, by which it is nearly sur-

rounded. It was formerly a Roman station, called

Abaltaba ; and there was here a military road which
crossed the country. Appleby was once a considerable

town, and received from Henry H. privileges equal to

those enjoyed by the city of York ; but since the year

1598, when it suffered severely from pestilence, it has

never recovered its original importance. The market,
held on Saturday, is better supplied with corn than any
in that part of the kingdom. Population 7 1 1 . Distance
from Carlisle 29 miles. W. Long. 3° 32'. N. Lat. 54°

;38'. {tj)

APPLICATION, of Algebua to Geometry. See
Ai.gehra, sect. xxi.

APPOUIATURE, or Leaning Note, from the Ita-

lian At,/ioggiare, to Uan ii/ion, is a small additional note
of embellishment employed in slow movements to con-
nect the greater intervals ; but in rapid movements, to

give an opportunity for displaying flexibility in voice or
finger, and for using intonation and impassioned expres-
sion. See Busby's Mus. Diet. (_/).

APPRENTICE, (French, a/i/ircntif, from ajiprendre,

to learn), signifies one who engages to serve a master
for a limited period, witii the view of obtaining the in-

struction requisite to qualify him for the exercise of
some profession, art, or trade. See note on Apprentise-
ship.

Minors voluntarily binding themselves apprentices,

and continuing to serve during the statutory period, shall

have the benefit of their trades ; but no action lies

against them personally, at the suit of their masters,
upon such a contract or covenant, for breach of inden-
tures. Sec, (Cro. Car. 179.) excepting in the case of
parish apprentices, whose indentures are made obliga-

tory by statute ;
(Ibid. 5 Eliz. c. 4 ; 43 Eliz. c. 2.) For

this reason, the responsibility is usually undertaken by
the father, guardian, or some of the kinsmen or friends

of the apprentice. The same rule obtains in the law
of Scotland ; where, however, a minor past pupillarity,

and having no curators, may efTectually bind himself
by indenture

;
(Ersk. Inst. b. i. t. vii. § 62.) By the

custom of London, too, a minor unmarried, and above
the age of 14, may bind himself apprentice to a freeman
of London, by indenture, with proper covenants ; which
covenants shall be as binding as if he were of full age.

By Stat. 5 Eliz. c. 4. § 35, any householder using half a
plough land, at least, in tillage, may compel persons to

become apprentices in husbandry. But no persons

shall be compelled to enter into any apprenticesliip,

but such as are under the age of 21 years. (Ibid. § 36.)

Every householder engaged in trade, husbandmen,
nay, even gentlemen, clergymen, and others, are entitled

to take apprentices ; (Ibid. § 25, 26, Etc.) also every

owner of a ship or vessel
;
(Ibid. c. 5. § 12.) Church-

wardens and overseers are impowered, with the consent

of two justices of peace, to bind any children, whose
parents they shall adjudge unable to maintain them, to

be apprentices where they shall see convenient, until

the age of 21, (43 Eliz. c. 2. § 5. ; 18 Geo. III. c. 47.) ;

and the person to whom such poor apprentice is appoin-

ted to be bound, shall receive and provide for him, un-

der a penalty of 10/. ; (stat. 8. and 9. W. III. c. 30. §
5.) And it is held, that gentlemen of fortune and elegy-

men, are equally liable with others to such compulsion.

(Salk. 57. 491.)

Apprentices must be bound by deed indented, (I Salk.

68 ; 5 Eliz. c. 4. § 25.) ; and the apprentice must be re-

tained as such expressly, otherwise he is no apprentice,

although he be bound. Indentures must be enrolled in

all towns corporate, (5 Eliz. c. 5. ; 5 Geo. II. c. 46.) ; and

in London, by the custom, in the chamberlain's office.

In London, if the indentures be not enrolled before the

chamberlain within a year, a scire facias shall issue to the

master, upon a petition to the mayor and aldermen, &c.

to show cause why it was not enrolled ; and if it was by

the master's default, the apprentice may sue out his in-

dentures and be discharged ; and the contrary, if through

the fault of the apprentice. All indentures, covenants.
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promises, and bargains, for having or taking apprentices,

otheiwise than by Stat. 5 Eliz., are declared to be void;

and every person taking an apprentice contrary to the

act, shall iort'eit 10/. The indentures must be written on
stamped paper or parchment ; and certain duties are pay-

able by statute, out of every sum given with an appren-
tice. The indentures, if within the weekly bills oi mor-
tality, must be stamped, and the duties paid within a
month alter the aate ; if without tlie bills, within two,

three, or six months, according to circumstances. And
if the master shall neglect to pay the duties within the

time Imuted, he shall forfeit 50/. ; (9 An. c. 21.) By
Stat. 18 Geo. II. c. 22., this neglect subjects the master
to a forteiture of double duties, besides all other penal-

ties. But by 20 Geo. II. c. 45, if any master, having
forteitea the double duty, shall pay the same, and tender

the inaeniure to be stamped, within two years after the

determination of the apprenticeship, and before suit hath

been commenced for the penalties, the indenture shall be
valid, and the penalties discharged. The duties on stam-
pcu paper, which were formerly the subject of "num-
erous, mtricaie, and complicate enactments," are now
contained in one statute, 44 Geo. III. c. 98. § 8. The
stamp duty on the indentures varies (from 14 shillings

to 19 guineas), as the premium is more or less, accord-

ing to a table to be seen in the yearly almanacks. Be-
sides, for every apprentice, where the premium is above
20/., the master pays 1/. Is. /ler annum, under the 43
Geo. III. c. 161 ; and for two or more, 21. 2s. each;
Hutcheson's Justice of Peace vol. ii. p. 167, note b.)

By 5 Eliz. c. 4. § S3, every cloth-maker, fuller, sheer-

man, weaver, taylor, or shoemaker, having three appren-
tices, shall keep one journeyman; and for every other
apprentice, above the number of three, one other jour-

neyman, under a penalty of 10/. No hat-maker shall

have above two apprentices atone time, under a penalty

of 5/. a-month ; (1 J. c. 17. § 3. 5.) Weavers of stuff's, in

Norfolk and Norwich, shall not keep above two appren-
tices ; and he who employs two apprentices must also

employ two journeymen
; (13 and 14 C. c. 5.)

There are certain reciprocal duties and obligations

between master and apprentice. On the one hand, the

apprentice is entitled to maintenance from his master, if

so stipulated by the indenture, and to the requisite in-

struction in the art and mystery of his profession or

trade, which is the great object of his entering into in-

dentures. The master, on the other hand, is entitled to

the faithful service of the apprentice, and ^o the profit

and emoluments of his labour, during the subsistence of

the indenture. He may use moderate chastisement in

case of misbehaviour on the part of the apprentice ; but

is not entitled wantonly to maltreat or use him harshly.

The master or apprentice may obtain redress of any
wrong, by 5 Eliz. c. 4, upon application to the justices of
the county, or to the mayor or head officer of a city or
town corporate.

The contract of apprenticeship is personal to the mu-
tually contracting parties ; and, therefore, the law holds
in general, that indentures are not assignable. Never-
theless, such assigimicnts have been held to be valid, in

consideration of the custom of the place. Thus, by the
custom of London, an apprentice may be turned over to

another master exercising the same trade. (Dalt. c.

68. Assignments to the sea service are valid by statute.

Apprenticeships may detcrniine : 1st, By the death of
one of the parlies : 2dly, By their misconduct : Sdly, By

the expiration of the period specified by statute, or by
the terms of the indenture.

—

1. From the nature of ihe contract of apprenticeship,

it might be presumed, that it should deiernune upon tiie

death of the master. But in this case it has been louiid,

that the apprentice must still be maintained by the exe-
cutor or administrator, if there be assets ; and they may
bind him to another master for the remainder of his

lime.

2. By thi Stat. Geo. II. c. 19., any two justices arc

empowered, upon complaint of any apprentice put out
by the parish, or with whom no moi e than 5/. was given,

of any misusage, refusal of necessary provision, cin^lty,

or other ill treatment by his master, to summon llic mas-
ter to appear before them ; and upon prool oi tlie com-
plaint on oath, to their satisfaction, to discharge such
apprentice by warrant or certificate, for wnich no fee

shall be paid. And on complaint by the master, of any
misdemeanor, miscarriage, or ill behaviour on the part

of the apprentice, the justices may punisli the offender

by commitment to the house of correction, for a period
not exceeding a calendar month, or otherwise by dis-

charging him. Either party may appeal to the sessions,

whose determination is to be final. By the custom of
the city of London, a freeman may lurn away his ap-
prentice for gaming, (2 Vern. 241.); but it he turn him
away on account of negligence. Sec, equity may decree
him to refund a pari of the money received with the
apprentice. (1 Vern. Rep. 460.) No apprentice, hov.-

ever, can be discharged without writing, and the con-
sent of a justice of the peace. (Dalt. 121.) If any ap-
prentice, whose premium has been less tlian 10/., runs
away from his master, he is compellable to serve out
the time of absence, or to give satisfaction for it, at any
period within seven years after expiration of the ori-

ginal contract. (6 Geo. III. c. 26.)

3. The term specified by stat. 5 Eliz., for the en-
durance of apprenticeships in England, is seven years
for those trades comprehended under the statute. At
tile end of that period, the apprentice is entitled to be
discharged; and if the master refuse to make him free

at the end of the term, he may obtain his discharge by
applying to the chamberlain. In other corporations,

there must be a mandamufi to the mayor or chief-magis-
trate. (Danv. .A.br. 421 ; Wood's Inst. 51.)

Persons who have served apprenticeships gain a set-

tlement in that parish where they last served 40 days.

(13 and 14 Car. II. c. 12. .\nd by the flat. 5 Eliz. c.

4., they have an exclusive right to exercise the trade in

which tiiey have been instiiicted, in any part of Eng-
land. (-)

APPRENTICESHIP, is sometimes employed to ex-
press llie contract by whicli the apprentice binds himself
to his master, and sometimes the term or period of his

service. In the preceding article, we have endeavoured
to explaui the nature and legal effects of this contract

;

in the present, we shall consider its origin and its cfi'ucts

with regard to the community at large.

Apprenticeships, as tiiey exist in modern Europe,
seem to have been entirely unknown among the an-
cients. The Roman law is perfectly silent on the sul)-

ject , and it is believed there is no Greek or Latin word
which precisely expresses the idea which wc now attach

to the word "apprentice." Apprcnticesliips, therefore,

appear to have been the offspring of that corporation

svstem which sprung up in Europe in modern times
;

H h 2
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and what %vab probably merely ihc interested policy of a

few individuals concerned in nianutaclures and trade, has

since almost universally received the sanction of the law.

Thus, in England, by the statute 5 tliz., commonly
called the Statute of Apprenticeship, it was enacted, that

no person should lor the future exercise any trade,

crail, or mystery, at that time exercised in England,

unless he had previously served an apprenticeship of

seven years at least ; and what before had been the bye-

law of many particular corporations, became the gene-

ral and public law of the land, with respect to all trades

carried on in market-towns. The principle of this sys-

tem of apprenticeships seems to be founded on a dis-

tinction drawn between the labour employed in mechani-

cal trades, and common or country labour. The former

"is supposed to be much more nice and delicate than the

latter, and, consequently, to require a much longer

period of instruction. For this reason, the laws and

customs of Europe impose the necessity of an appren-

ticeship, in order to qualify a person for exercising any

of these mechanical trades.

Seven years appear to have formerly been the usual

term established for the duration of apprenticeships, in

the greater part of incorporated trades, all over Europe.

Such corporations were anciently called universities,

which indeed is the proper Latin name for any incor-

poration whatever. The university of smiths, the uni-

versity of taylors, Ice. are expressions which we com-

monly meet with in the old charters of ancient towns.

The same principle appears to have been adopted at the

institution of those particular learned incorporations,

which are now peculiarly called universities ; and the

term of years during which it was necessary to study,

in order to obtain the degree of master of arts, seems

evidently to have been copied from the term of appren-

ticeship in common trades, of which the incorporations

were much more ancient. Thus, while to have wrought

seven years under a master properly qualified, was ne-

cessary to entitle any person to Ijecome a master, and to

have himself apprentices in common trades ; in like man-

ner, to have studied seven years under a master pro-

perly qualified, was necessary to entitle him to become

a master, teacher, or doctor, in the liberal arts, and to

have scholars or apprentices to study under him. The
very term "apprentice" was for some time employed

even in the liberal professions ; and barristers arc, in our

old law books, stiled apprentices {a/ifirentki ad legeni),

being looked upon merely as learners, and not quali-

fied to execute the full office of an advocate till they

were sixteen years standing ; at which time, according-

10 Fortescue, (Ue LL. c. 50.), they might be called

to the state and degree of Serjeants, or scrvicntes ad

legem.

In some countries of Europe, however, the principle

has not been, in practice, carried to the same extent

;

and in others, it has been mitigated by the interpretation

put upon the laws which had been enacted for the pur-

pose of enforcing it. In England, although the words

of the statute 5 Eliz. are very general, and seem plainly

to include the whole kingdom, its operation has been, by

interpretation, limited to market-towns ; and it has been

held, that in country villages a person may exercise

several different trades without having served a seven

years apprenticeship to each. The courts of law, too,

have generally shown themselves desirous of confirming

rather than extending the restrictions of the statute, and

have limited its operation to those trades which existed

in the country at the period of its enactment, to the

exclusion ot those which have been introduced since

that time. This limitation, indeed, has given occasion
to several distinctions in practice, which, considered ^as

rules of policy, no doubt appear sufficiently absurd. It

has been adjudged, for example, that a coach-maker can
neither himself make, nor employ journeymen to make,
coach-wheels, but must buy them of a master wheel-
wright; this latter trade having been exercised in Eng-
land before the 5 Eliz. But a wheel-wi\^ut, on the other

hand, though he has never served an apprenticeship to a
coach-maker, may either himself make, or employ jour^

neymen to make, coaches, the trade of a coach-maker
not being within the statute, because not exercised in

England at the time it was made. For the same rea-

son, many of the manufactures of Manchester, Birm-
ingham, and Wolverhampton, are not within the sta-

tute.

In France, the duration of apprenticeships appears to

vary in different towns and in different trades. In Paris,

five years is the period required in a great number; but
to qualify any person to exercise the trade as a master,

he must, in many of them, serve five years more as a
journeyman. During this latter term, he is called the

companion of his master ; and the term itself is called

his companionship.
In Ireland, restrictions similar to those sanctioned by

the English statute of apprenticeship, have been esta-

blished by the bye-laws of tlic several corporations ; but

by a regulation of the lord lieutenant and privy-council,

ratified by 17 and 18 Car. II., foreigners and aliens

may obtain admission as freemen into any city or cor-

poration, upon payment of a small fine of 20*. to the

chief magistrate and common council. [Irish Trans.

vol. iv.)

In Scotland, the duration of apprenticeships is not

regulated by any express law ; and the term is there-

fore different in different corporations. Tliree years,

however, make a common term of apprenticeship, even
in some very nice trades. Where an apprenticeship i»

long, a part of it may generally be redeemed by paying

a small fine ; and, in most towns, a very small sum, by-

way of fine, is sufficient to purchase the freedom of any

corporation. The weavers of linen and hempen cloth,

the principal manufactures of the country, as well as all

other artificers subservient to them, wheel-makers, reel-

makers, &c. may exercise their trades in any town cor-

porate, without paying any fine. In all the towns corpo-

rate, too, every person is free to sell butcher's meat

upon any lawful day of the week. Even in the incorpo-

rated trades, as there is no public law which specifics a

particular term of apprenticeship, it must depend upon

the bye-laws of the individual incorporation, the custoni

of tlie place, or the contract between the parties; and

it is, in general, much shorter than in England and

other countries.

With regard to the policy of apprenticeships, the sub-

ject may be considered, 1st, As it afiects the parties;

and, 2d, As it affects the community, or the public in

general.

—

1 . It is evident, with respect to the parties themselves,

that the one must be a great gainer, and the other a

great loser, by an apprenticeship; and this in propor-

tion to the length of the term. The master gains in

two ways ; by the restrictions which apprenticeships and

corporation laws impose upon the competition in trades ;

and becatise he reaps the profit of the apprentice's la-
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tour during the whole term. The apprentice is the

loser; because years must elapse before he is enabled

to tarn a penny for himself, wliatever may be his profi-

ciency in manual dexter. ty and skill. The competition

in trades is restrained directly by the limitation of the

number of apprentices ; and indirectly, though as efl'ec-

tually, by long apprenticeships, which increase the ex-

pense of education. In Sluffield, no master-cutler can

have more than one apprentice at a time, by a bye-law

of the corporation. In Norfolk and Norwich, no master-

weaver can have more than two apprentices, by statute.

(Set the preceding article ) No master-hatter can have
more than two apprentices any where in England, or in

the English plantations. The silk-weavers in London
had scarcely been incorporated a year, when they enac-

ted a bye-law, restraining any master from having more
than two apprentices at a time ; and it required a parti-

cular act of parliament to rescind this bye-law.

2. Apprenticeships are extremely prejudicial to the

public. They operate as a restraint on the free exercise

of manual labour, and enhance, to the prejudice of the

purchaser, the price of the articles brought to market.

In both these respects, apprenticeships seem equally vm-

just and impolitic. The patrimony of a poor man lies

in the strength and dexterity of his hands ; and every

impediment thrown in the way of the free exercise of

this strength and dexterity, so far as i^ is done without

injury to his neighbour, is a plain violation of this most
sacred property, and a manifest encroachment upon the

just liberty both of the workman, and of those" who
might be disposed to employ him.
The abolition of apprenticeships would certainly have

the efi'ect of reducing the price of manufactured arti-

cles, by enlarging the competition in the diflerent trades.

Both master and apprentice would, perhaps, be losers

by such a measure ; the former immediately, because
he would be deprived of all the wages of the appren-
tice, which he now saves for seven years together ; the

latter ultimately, because, in consequence of the enlarged
competition, his wages would be less than at present,

ivhen he became a complete workman. The trades, the

crafts, the mysteries, would all be losers ; l)ut tiie pub-
lic would be a gainer, because the work of all artificers

would come cheaper to market.
Two arguments have been principally urged in favour

of apprenticeships. In the first place, it has been said,

that they are necessaiy, in order to prevent insufficient

workmanship from being exposed to sale ; and, second-

ly, that they are useful for iormiiis^ young people to

habits of industry. With regard to the first of these

arguments, it is clear, that the institution of long ap-

prenticeships can afford no security against insufficient

workmanship. When such is brought to market, it is

generally the effect of fraud, and not of inability. The
sterling mark upon plate, and the stamps upon linen

and woollen cloth, give the purchaser much greater

-security than any statute of apprenticeship. He gene-
rally looks at these, but never thinks of enquiring whether
the workman had served a seven yi ars apprenticeship.

The second argument, in favour of apprenticeships, is

contradicted by experience. An apprentice is likely to

be idle, and almost always is so, because he has no im-
mediate interest to be otherwise. The stimulus to ap-

plication is removed. A young man naturally conceives
an aversion to labour, when, for a long time, he re-

ceives no benefit from it. The boys who are put out

apprentices from public charities are generally bound
for more than the usual number of years, and they gene-
rally turn out very idle and worthless.

Were the statute of apprenticeship repealed, it is by
no means improbable, that some private contract, simi-

lar to an apprenticeship, would in general take place

between the master and tlie learner of a trade. Some-
thing would probably be required by the master, as a
recompence or return for his instruction, cither in mo-
ney or in time. But the amount of this recompence, or
premium, would be regulated by a due consideration of
the mutual advantage of both parties. Apprcnticesliips
would be shorter, if indeed they existed at all ; the
competition in the difi"erent trades would be greatly en-
larged, and all manufactured articles would conic much
cheaper to market. See Smith's IVeallh of A'atioiis, b.

i. chap. 10. (;)*

* In the United States there are no corporations ex-
clusively privileged to exercise particular arts or trades;
nor is any previous term of apprenticeship required, to

enable a man to set up for himself in any line of busi-

ness. Industry in this country is perfectly free, and
evei-y man is at full liberty to avail himself of his talents

and knowledge, however acquired. Few, however, un-
dertake any trade or business, which they have not
learned in the course of a regular apprenticeship. There
arc therefore apprentices in America, who are in gene-
ral minors bound to their masters according to certain

forms prescribed by law, and there is an adequate sys-

tem of legislation to ascertain their respective rights
and duties, to protect them in the enjoyment of the
former, and compel the due performance of the latter.

The laws respecting masters and apprentices are en-
acted by the local legislatures of the several states ; there
is, nevertheless, to be found in them aconsidersble de-
gree of uniformity, because they are in general model-
led upon the legislation of England. Apprentices,
tliroughout the United States, arc bound by Indentures
executed in the presence of a magistrate, with the con-
sent of their father, mother, or guardian, or of the over-
seers of the poor. Those indentures are literally co-
pied from the English printed forms, with a few addi-
tional clauses, suited to the genius of our republican
governments. For instance, the master generally binds
himself to send the apprentice to school during a cer-
tain period of time, and cause liim to be taught reading,
writing and arithmetic, and at tlie expiration of his time
of service, he is to give him what are called freedom,
dues, which are at least two suits of clothes, one of
which to be new. In the country the freedom dues
consist of instruments of husbandry, that tlie apprentice
on leaving his master may immediately be enabled to

earn his living. All disputes between masters and ap-
prentices are settled by justices of the peace, with an
appeal to a tribunal analogous to the English courts of
Quarter Sessions of the peace, and who possess sub*
stantially the same powers. Apprentices who run away
from their masters are restored to them on a summary-
process, and pecuniary penalties are inflicted on those
who knowingly harbour or conceal them, which may be
recovered by the master in the form of a civil action.

Minors cannot be bound for a longer term than until

they attain the age of twenty-one years, if males, and if

females, that of eighteen years. Duponce.w.
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APPRISING, or Comprising, in Scots law, was ar.

old mode oi' diligence, by which, in consequence of the

sentence of a sherifl', or of a messenger specially ap-

pointed shcrill' for that purpose, the lands or heritable

rights of a debtor were sold for payment of the debt due

lo the appriser, redeemable by the debtor within the

term indulged by law. The imperfections, in point of

jbrni, and the great expense attending this mode of at-

taching a debtor's estate, induced the legislature, by

tlie act 1672, c. 19, to substitute the diligence of adju-

dication in its stead. (See Adjudication and Dili-

gence.)
For a full account of the nature, forms, and legal ef-

fects of the old diligence oi' n/i/irisinff, the reader is re-

ferred to Ersk. In.s-'t. ti. II. T. XII. iz)

APPROACHES, in Fortification, the works
thrown up by the besiegers, in order to shelter them
from the cannon of the enemy, when they arc approach-

ing to the fortress. (_/')

APPROBATION. See Moral Philosophy.
APPROPRIATION, in English law, signifies the

perpetual annexation of a benefice, originally juris divini,

ft in fmlrimonio ntdlius, to some spiritual corporation,

either sole or aggregate, whom the law esteems equally

capable of providing for the service of the church, as

any single private clergyman.

This contrivance seems to have sprung from the po-

licy of the monastic orders, who have never been defi-

cient in subtile inventions for the increase of their own
temporal power and cmoiunienls. At the first institu-

tion of parochial clergy, the tithes of the parish were
distributed in a fourfold division ; one for the use of the

bishop, another for maintaining the fabric of the church,

a third for the poor, and the fourth to provide for the

incumbent. When the sees of the bishops became
otherwise amply endowed, they were prohibited from
demanding their usual share of these tithes, and the

division was in three parts only. And hence it was in-

ferred by the monasteries, that a small part was sufH-

cient for the officiating priest, and that the remainder

might well be applied to the use of their own fraterni-

ties, (the endowment of which was considered as a work
of the most exalted piety,) subject to the burthen of

repairing the churcii,and providing for its constant sup-

ply. And, therefore, they begged and bought, for

masses and orbits, and sometimes even for money, all

the advowsons within their reach, and then appropriated

the benefices to the use of their own corporation.

In order to make an apfirofiriation., the king's license

must be obtained in chancery, and also the consent of

the ordinary, patron and incumhent, where the church

is full; and of the diocesan and patron, where the bene-

fice is void. (Plowd. 496. 15 R. II. c. 6.) When the

appropriation is thus made, the appropriators and their

successors are perpetual parsons of the church; and

must sue and be sued, in all matters concerning the

rights of the church, by the name of parsons. (Hob.

"07.) An ajifiro/viation cannot be assigned over, or

surrendered to any one ; nor can it endure longer than

the body spiritual to which it was at first approprir.tc'd :

but those to whom it is granted may make leasts of the

profits. (Piowd. 499.)

The appropriation may be severed, and the church

become disappropriate in two ways. 1. If the patron

or appropriator presents a clerk, who is instituted and

inducted to the parsonage. 2. If the corporation which

has the appropriation be dissolved, the parsonage be-

tomes disappropriate at common law. An appropria-
tion, once severed, can never be reunited again, unless

by repetition of the same solemnities. (Co. Litt. 46.)

For a more particular account of the progress of ap-

propriations, the reader may consult Blackstone, b. I

ch. II. See also the articles Benefice, Parson, and
Vicar, (r)

APPROXIMATION. See Algebra, Sect. xvi.

APPULSE, the approach of any planet towards a star

or the sun. Some writers employ the word appulse
when the two celestial bodies are apparently in contact;

while others, extending its signification, used it as sy-

nonymous with occultali'jn., when the one body is com-
pletely obscured, or hid by the other, (w)
APRICOT. See Prur.us Botany, and also Garden-

ing.

APRIL, from Afierio^ to open, the fourth month of

the year; so called from the expansion or opening of

the buds, (y)

APSIS, in Astronomy, the name given to those two
points of a planet's orbit, which are at the greatest and
the least distance from the sun or earth. The higher

afisis is that which is nearest the sun or earth, and is

synonymous with perihelion and perigee; the loiver

a/i.iis is that which is farthest from the sun or earth ;

and corresponds with the aphelion or apogee. The line

which joins the two apses is called the line of the a/i-

sides. See Astronomy, (to)

APSYCTOS, from a, priv. and <p'^X"' 'o <^°°^' the

name of a stone, said by the ancients to have been found

in Arcadia, with the fabulous property of retaining for

ever, the heat which it had once imbibed.—The warm-
ing-stone, used in Yorkshire and Cornwall, retains heat

for nearly nine hours ; and in the salt mountains near

Cordova, there is a species of red stone, which, when
well heated, preserves a sensible warmth for 24 hours:

This stone is formed into broad tiles, which the Italians

call ritg-g-iolo.i. (tt)

APTENODYTES, in Zoology, the systematic name
of that tribe of water birds, commonly called Penguins,

constituting a genus of the order Jmseres. See Ornitho-
logy. (,/')

APTERA, in Zoology, from «, /irivafivum, and

vTiPo'j, a iving, the seventh order of insects, in the ar-

rangement of Linnajus ; and the ninth in that of Cuvier ;

comprehending those insects that have no wings in any

stage of their existence. See Entomology. Under this

order the Canceres are ranked in the Linnsan system.

See Crustacea. (/)
APULEIUS Lucius, a Platonic philosopher, whose

name has been rendred famous by several works, par-

ticularly his Metamorphoses, or Golden Jss. He was

born at Madaura, a Roman colony in Africa. The time

of his birth is not exactly known, but it appears from his

works, that he lived under the Antonines. His family

was considerable in the colony, and his father held the

office of Duumvir, the principal dignity in the place.

Apuleius studied successively at Carthage, at Athens,

and at Rome ; at which latter place, he acquired the

Latin language in great perfection, without the assis-

tance of a teacher, and became so much master of it,

that he laid aside his mongrel Greek, and soon became

a celebrated orator and pleader at Rome. In his youth he

had a most rambling disposition, and an insatiable thirst

after knowledge. He travelled into many countries, and

was initiated into the mysteries of almost all religions.

Having stored his head with this information, and dis-
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sipatetl Lis pvitiimony by cxpeiiiiivc peregrinations, he

reuiriicd lo Koiuc, so poor, tlnU, wisliing to consecrate

hiniselt' Lo Osiris, he wus obli;j;ed to sell his clothes, lo

defray the expences of initiation. He now gained his

liveliuood by pleading causes ; and, Irom the reputation

of his eloquence and actileness, soon got into great

practice. lie was more successful, however, in a suit

of a ditterent kind, which he made t?o a rich widow ; and

by marrying her, he became not only independent, but

wealthy. TJio relations of the lady appear to have been

enraged that so much wealth should have gone past

them ; and in order to be revenged, they accused

Apuleius before the proconsul of Africa, of having em-
ployed sorcery and magical arts to entrap her heart.

This accusation drew from him a long and learned apolo-

gy, in which he successfully repels the cliarges of his

enemies. It must be confessed, however, tliat he was
more attentive to his own vindication, than to the credit

of his wife. For, in the first place, he states, quite

unequivocally, that she could not live wiLhout a husband,
and that therefore no incantations were necessary to in-

duce iier to take the step which she had done. In the

next place, he says, that she was neither young nor
pretty, and therefore not a very tempting object to try

enchantments upon. In short, he affirms, that he had
taken her merely as a philosophic burden, at the re-

quest of one of her sons, whom she had by her former
husband.
Absurd as this charge of magic may appear, yet it is

not wonderful that it should have been fastened upon
Apuleius. He appears to have been one of the empiri-

cal Platonists, who pretended to great knowledge in re-

condite and mysterious rites. He himself appears to

have been a believer in the power of -magic. In his

Golden jiss, his principal work, he confesses that he
was, " Magia noscendj: ardenlissinms cupitor :" and the

whole of that production is filled with gossipping stories

about witches and enchantments. In an age then, when
such trumpery was believed, it is no great wonder that

Apuleius should acquire the character of a magician.-

Indeed the latter Pagans have classed Apuleius with
ApoUonius of Tyana, and have pretended that their

miracles equal those of our Lord. This nonsense was
so current in the lime of St Augustin, that he was re-

quested to publish a refutation of it. {Fid. e/iist. 4.)

The credit of Apuleius as an author rests chiefly on
his metamorphoses, or Golden .4fi«, in eleven books.

The substance of the story is this : Apuleius represents
himself to have had an intrigue with the confidential

servant of an eminent sorceress, by whom he is made
acquainted with some of the arcana of her mistress.

The servant herself, it appears, was an adept ; and, at

the earnest request of her paramour, made an attempt
to transform him into a bird, under a conviction that

she could soon restore him to his former shape. By
some mischance, however, she laid her hands on the

wrong box of ointment, which being applied to the per-

son of her lover, instead of a bird, he was instantly trans-

formed into a hideous Ass. In this state he is seized
by a band of robbers, and loaded with plunder. He re-

lates all his own adventures in this new form, many of
which are sufficiently ludicrous. He also givo^a detail

of the various exploits of the robbers, and the other
masters through whose hands he passed. In the sub-
terranean retreat of the banditti, he is committed to the
care of an aged female, the only one of her sex that

graced these gloomy mansions. One day, however, a

beautiful young lady is dragged in by tlie robbers, and
consigned over to the care ot this hag-like iluenna. Tlie

lady of course is inconsolable : her keeper, in order to

comfort her, introduces the long episoile of Cupid and
Psyche, which runs through part of the fourth, the whole
of the fifth, and the greater part of the sixth books.
The remaining books are filled with a great variety of
adventures, till the author recovers his natural form.

The Golden Ass of Apuleius has furnished materials
for romances of every description, from the Fnyclic of
Fontaine, down to Beauty and the JSeant, hi Misses'
Magazines. In the ninth book will be found, the original

of one of the wittiest, though not one of the purest, of
Boccace's Tales. One would think that Le Sage had
drawn his description of the robbers' cave, in Gil Bias,

from the Golden Ass of Apuleius. Some have pretend-

ed to discover a moral running through this work : Ii

there is such a thing, it is certainly not very obvious to

an ordinary reader. The only moral maxim which seems
to be frequently inculcated, is submission to Divine
Providence. But this valuable maxim is most awk-
wardly handled : No attempt is made to " vindicate the
ways of God to man ;" and the object of the author seems
to be, tc sanction that absurd fatalism, which would re-

press enquiry, and which would humble, without in-

structing, the human mind. But we have a still more
serious charge than this against this chef d'a/uvre of
this pretended philosopher : So much disgusting obsce-
nity occurs in various parts of it, as is sufficient to damn
for ever the reputation of this impure Platonist. It can-
not be for the instruction of our readers to substantiate

this charge : They had, perhaps, better take it on our
word, than give themselves the trouble to ascertain its

accuracy.

Besides the editions of Apuleius, mentioned by Bayle,
there are, L. A/iuleii 0/iera, Andrise 2487—a Tuccio
1512,—a Vulcanio 1601—cum nolis variorum, 2 vol.

1614.—Florida, 2 vol. 4to edit. ^pt. See Beckmann's
Hist, of Inventions, vol. ii. p. 48. (,§•)

APUS, or Bird of Paradise, the name of a con-
stellation in the southern hemisphere, containing 12

stars, according to the maps of Bayer, but 13 in the cata-

logue of De La Caille. See Alein. Acad. Par. 1752, p.

569. (to)

APYROUS, a term nearly synonimous with incum-
bustible, employed to signify that property of some sub-
stances by which they resist the most violent heat with-
out sustaining any sensible change. {rS)

AQUA, a term given to many pharmaceutic and
chemical preparations. In chemistry the term is almost
obsolete, but in pharmacy it denotes a solution of any
substance in water, as aqua ammonia, a solution of ani--

monia in v/ater. (vj)

AQUA-FORTIS, a name given to nitrous acid, hy as-

sayers and workers of metals, (w)
AQUA-VlTiE, or water of life, the eau de vie of the

French., the name given to native distilled spirits. In
Scotland it signifies ivhisfcti, and in France brandy, (y)
AQUjEDUCT, an artificial channel, made for con-

veying water from one place to another, without em-
ploying any other mechanical principle than this, that a
body will descend along an inclined plane, or from a
higher to a lower level. Hence, it is almost unneces-
sary to observe, that an acquaeduct must have a con-
tinued slope from its source to the place for which the

water is destined. If there is not a sufficient natural

collection of water at the source, the supply must be iu-
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creased by aitificiul cuts or drains ; and the water may

also be augmented in its course tVom contiguous springs,

by means of cuts branching out from points in the side

of the ac[ua;duct. It may sometimes be expedient too,

to conduct it in a circuitous direction, in order to obtain

more abundant collections of wfiter, either from springs

or artificial excavations, than would be procured by con-

ducting it in a more direct course. To receive such

supplies iii the most effectual manner, the channel should

be left without any building. In that state, however,

it is liable to be worn by tlie action of the current, the

course of which is at last obstructed by accumulations

of sand and mud in particular places ; though frequency

of necessary repairs, in such cases, may be diminished,

by making, at intervals, large pits, in which the sand and

mud may deposite themselves.

If the collection at the source is so great as to render

all further supplies unnecessary, the channel should

then be well built of stone or brick ; and if it is also

wished to be free from rain water, which, after having

fallen, would run into the channel, frequently in a muddy

state, the acquaeduct must be covered above. If it is

necessary to cross a valley, the valley must be buih up :

The building will answer best in the form of an arch, or

a succession of arches, and indeed, in most cases, it is

absolutely necessary to construct it in that manner, par-

ticularly when the valley has a river running through it.

It is chiefly in the construction of the arches that the

ancient aqu.Educts excite our astonishment. When
the valley is deep, se^eral rows of arches may be made,

one above another.

When it is neccssai7 to pass a mountain, the aqua-

duct may either be carried round it, or through it, by a

perforation. In such cases, it is easy to see that the

construction of aquseducts must be attended with enor-

mous expence ; and in modern times, instead of allowing

the water to flow in an open channel, it is found more

ccconomical to employ the hydraulical principle; that,

however the channel may rise or fall, water will continue

to run in it, provided it be inclosed on all sides, and no

where carried higher than the source. The Romans

were either ignorant of this principle, or thought that

pipes would not afford a sufficient supply of water for all

the purposes they had in view. The quantity of this

necessary article of life for the table, as well as for baths

and fish-ponds, gave rise to aquseducts of astonishing

grandeur and magnificence, to which even emperors

were proud to attach their names. Three of these still

exist, and supply with water the inhabitants of modern

Rome. The remains of Roman aquaeducts may be tra-

ced in other parts of the world ; one of the most splen-

did of these, is that of Segovia in Spain, of which 159

arches, joined without mortar, still remain to attest its

ancient grandeur. The most considerable aquaeduct

of modern times, is that which was built near Maintenon

bv Louis XIV., for conveying to Versailles the waters

of the river Eure. Its length is 7000 fathoms, its height

2560, and the number of its arches, 242, arranged in

three stories.

For an account of Roman aquseducts. See Julius Fron-

tinus de Acjutediictibus Urbis Roma. Montfaucon's Jn-

tviuite ExpUquer, vol. iv. tab. 128. Pliny Hist. Aat. lib.

36, cap. 15. Governor Pownall's Ao/Zcf« and Description

of Antiquitirs in the Frovincia Romana of Gaul, 1788 ;

Chishull's Travels, p. 43. Universal Hist., vol. ii. p. 441,

XII. 101. Note A.xiit. p. 513. Note 4, xiv.p. 359. Sec

^Iso Belgiiabe, Metz, Mismes, and Segovia. For an

Aau
account of modern aquxducts, see P/iil. Trans, abridged

>

vol. i. p. 594.

A drawing and description of the aquseductof Main-
tenon will be found in Belidor's Architecture Hydrauhque,
torn. ii. liv. 4; Me/n. Acad. Par. 1775, p. 21. And for

an account of the aquaeduct near Lisbon, see Link's
lyavels in Portugal. See Also Arcueil, Caserta,
Lisbon, Maintenon, Montpei.lier, Rome, Valeita,
Versailles. For an account of aquaeduct bridges for

conveying the waters of canals over vallics, and particu-

larly of the splendid aquaeduct bridge at Pontcysylte, in

North Wales, which carries the Ellesmerc canal over
the vale of Llangollen, and which was designed by our
celebrated countryman, Mr Telford, see Inland Navi-
gation. (A.) (t)

AQUAMBOE, Acjuemboe, Akambo, or Akambu, a

kingdom on the gold coast of Africa, formerly bounded
on the west by Akem, on the north by Cuahoe, on the

south by Igwana, and on the east by the countries of

Abonoe and Aboera, but its territories have been widely

extended. It is situated on the east side of the Volta,

and stretches 20 miles along the coast, and about 200

miles into the interior. The people are chiefly employ-

ed in trade, agriculture, and war. In war they procure-

the prisoners, that form the chief article of their ti'affic

;

and when the season for tilling the ground arrives, a

certain number is detached from the army for the pur-

poses of agriculture. Though the soil is generally fer-

tile, yet there is frequently a scarcity of provisions about

the end of the year; and they are compelled to seek for

supplies from other countries. According to Bosnian,,

the coast is divided into a number of dependent royal-

ties, subject to the king of Aquamboe, who exercises a

most tyrannical authority over these tributary states.

Acra was formerly a more powerful kingdom than

Aquamboe, which was then an inland state ; but tlie

former has now become tributary to the latter. See

Acra. (^r)

AQUAPENDENTE. See Fabricius.
AQUARIANS, the name of a heretical sect, who

consecrated water in the Eucharist, in place of wine.

U)
AQUARIUS, or the Water-Pourer, is the name of

the eleventh sign of the Zodiac, emblematical of the

rainy season, which generally marks the commence-
ment of winter. The constellation of the same name
contains 108 stars in the Britannic catalogue, and 119

in the catalogue published in the Tables de Berlin, (to)

AQUARTIA, a genus of plants of the class Tetran-

dria, and order Monogynia. See Botany, (to)

AQUATINTA, a method of engraving by aquafortis,

the impressions from which very much resemble draw-

ings in Indian ink. It is effected by covering the plate,

(after the intended figure is outlined, by etching, or

otherwise,) with a ground, composed of resin. Burgundy

pitch, or mastic, dissolved in rectified spirit of wine,

which, being poured all over the plate, by holding it in

an inclined position, the spirit of wine almost immediate-

ly evaporates, and leaves the resinous substance in a

granulated state, equally disposed all over the plate.

A regular grain is thus produced, which prevents the

aquafoilis from acting where the particles adhere, and

allows it to operate in the interstices only.

The margin, and tliose parts of the plate which are

intended to be white, are pencilled up with a varnish

composed of common etching ground (see Etching)

dissolved in turpentine ; when this is sufficiently dry, a
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border or dike, composed of shoemaker's resin, tallow,

and bees-wax, is raised round the plate, to confine the

aquafortis; which, after being properly diluted with

water, is then poured on. While it is acting, it must
be constantly swept with a feather, to prevent it from
biting foul : when it has remained on the plate suffi-

ciently long to produce the lightest tint required, it is

poured off, and die plate washed with water. After it

is perfectly dry, those lighter tints are pencilled up as

before, and the aquafortis again applied, and repeated

till all the different tints are produced which are requir-

ed ; the wax is then removed, and the varnish and aqua-

tinta ground taken off with turpentine. A proof of the

plate is next to be taken, to ascertain the colour of the

ditferent tints ; those that are too light, must be made
darker by rebiting (see Etching) or repeating the

operation ; and those that are too dark, must be made
lighter when you come to finish the plate, by burnishing,

scraping, or polishing down with charcoal and oil, which
is the preferable method. After all the different tints

are obtained as near the colour required as possible, a

great deal of trouble and judgment is required in

finishing. The leaves of trees, and other minute ob-

jects, are produced by laying on another ground, and by
pencilling them in the same manner as in drawing upon
paper, with gun-powder, mixed to a proper consistency

with strong aquafortis ; what is required to be darkest

must be done first, the aquafortis acting on the copper,

while you are pencilling up the lighter parts. Another
method of producing a similar effect, is accomplished
by mixing fine whiting with a little treacle or sugar,

diluted with water, so as to work freely ; and pencilled

on the aquatinta ground, the same as on the drawing.

When it is perfectly dry, the whole surface of the plate

is laid over with the varnish ; and this part of the opera-

tion must be performed with a broad varnish-brush, in

order that the varnish may be laid on equally and thinly.

This coat being perfectly dry, the aquafortis is poured
on; the varnish, where the mixture of treacle was ap-

plied, will immediately float on the surface of the aqua-
fortis, and expose those parts to the action of the acid,

while the rest of the plate remains untouched, producing
thereby an effect similar to touches in Indian ink; the
plate is again to be cleaned, and another impression ta-

ken, to prevent any deception in the shade of the tints:

The plate is then finished with the graver, mezzotinto
tool, or dry needle.

Another method used formerly to be employed ; but
being more uncertain and imperfect, is now laid aside :

It was produced by covering the copper with pounce or
other powder, which, after being heated, adhered to the
plate, and resisted the action of the aquafortis.

Great care must be used to procure spirit of wine
well rectified, and of the best quality, for the resinous
solution, as that of the shops generally contains camphor,
which would have the worst possible effect on the grain.

The resinous substances commonly employed are resin.

Burgundy pitch, and gum mastic, and these are used
separately, or mixed in various proportions, according
to the judgment of the artist, and the nature of the
grain required. A coarse or a fine grain is obtained by
using a greater or a smaller quantity of resin ; and the
due proportions may be determined by previously apply-
ing the mixtures to small plates of copper provided for
that purpose, till a proper solution is procured. The
solution being made, it must be placed for a day or two
in a situation where it will be free from all disturbance,
Vol. II. Part I.

in order that the impurities of the resin may subside,

and the fluid become perfectly transparent. This seems
to be a better method of freeing it from those impurities
than by filtration. The plate itself must be prepared
lor the grain with the utmost care, by cleaning it well

before-hand with rot-stone and oil, and afterwards with
dry rot-stone, in order to remove every stain liom its

surlace, and give it a smooth polish. When the com-
position has been poured on it, great care must be taken
to protect it from dust and other light substances float-

ing in the air; as these, whenever they fall on the plate,

impede the progress of the solution, and cause light

white spots, which can only be removed by laying on a
fresh ground.

After every precaution for obtaining a good grain, the

process is still liable to great uncertainty, and often fails

in the hands of the most experienced artists. The same
ingredients do not always give solutions possessing the

same qualities ; and the nature of the grain is also ma-
terially affected by the state of the weather. Hence it

is sometimes necessary to employ several grains before
a proper one is obtained. To add to these difficulties,

the inclined position in which the plate is held, in order
to give the fluid an equable diffusion over its surface,

causes a greater proportion of the solution to descend to

the lower parts, and consequently renders the grain
there less fine. This disadvantage is, however, in some
degree counteracted, by making the coarsest side the
foreground, as that part has generally the deepest sha-
dows.
The finer grains yield impressions which most nearly

imitate drawings, and resemble the efiects of Indian
ink ; but they are apt to come off before the acid has
remained sufficiently long to produce the necessary
depth, and give few good impressions. On the other
hand, the coarser grains admit, by their texture, a lon-

ger action of the aquafortis, which thus entering deeper
into the plate, renders it capable of throwing off a greater
number of impressions. For this reason, grains of a
moderate coarseness are now generally preferred to the

finer grains which were formerly employed. The diffi-

culty of procuring a proper grain, is by no means the

sole obstacle to be overcome in aquatint engraving

:

The corroding the copper with acid is an operation of

still greater nicety ; and the success of it can only be
secured by long experience and attentive observation :

When every thing succeeds well, the process is simple
and expeditious; but this is seldom the case, and errors

which may have been committed, are corrected with
great difficulty.

This species of engraving seems to be best adapted
for landscapes and imitations of washed drawings; but,

as it is incapable of representing rapid transitions, and
nice discriminations of tints, it ought never to be ap-
plied to highly-finished subjects.

Engraving in aquatinta was invented by Le Prince, a
French artist, by whom the process was long kept se-

cret : It is even said, that for some time he sold his

prints, which are still reckoned excellent specimens of

the art, as drawings. It was introduced into this coun-
try by Mr Paul Sandby, and afterwards communicated
by him to Mr Jukes. It is now known all over Europe ;

but no where practised with greater success than in this

kingdom, fn. k.)

AQUEOUS Humour, the name of one of the hu-
mours of the eye, so called from its resemblance to

water. It fills that part of the eye which lies between
I i
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the chrystalliuc lens and the cornea; and is divided into

ilie unterioi- and posterior chambers by the iris. See

Anatomy, chap. ii. sect. ii. § 5. {o)

AQUETTA, the name given to a liquid poison pre-

pared by an infamous woman at Naples, who sold it to

wives that were anxious to get rid of their husbands. A
full account of it may be seen in Beckmann's Hist, of

Livenlions, vol. i. p. 84. See also Keysler's Travels,

vol. iii. p. 57. Labal's Travels, vol. iv. p. 33. {iv)

AQUILA, or the Eagle, a constellation of the north-

ern hemisphere, generally united with Antinous and

Sobieski's Shield. In the Britannic catalogue it contains

71 stars, and 76 in the Berlin catalogue. According to

Dupuis, the Eagle was ranked among the constellations,

as the symbol of the greatest altitude of the sun, and in

order to mark the summer solstice by its heliacal setting.

See Astronomie, par la Lande, torn. iv. (to)

AQUILA, a town of Naples, and capital of ulterior

Abruzzo, is situated on a hill, at the foot of which runs

the river Alterno. The inhabitants of this town and

the surrounding country suffered severely from an earth-

quake, on the 2d February, 1703. The violence of the

first shock induced the inhabitants to desert the city

;

but having rashly returned to vespers in the evening,

the shocks were repeated with such a fatal effect, that

24,000 souls perished in the ruins of the town, 1500

were wounded, and 800 swallowed up, along with tlie

church to which they had fled for shelter. The fortifi-

cations of Aquila are now dismantled. Italy was for-

merly supplied with saffron from the territory around

this city, but since the cultivation of this plant in Lom-
bardy, it has been in a great degree neglected. Popu-

lation 10,000. East Long. 13° 23'. North Lat. 42" 19'.

(°)
AQUILARIA, a genus of plants of the class Decan-

dria, and order Monogynia. See Botany, (w)

AQUILEGIA, a genus of plants of the class Polyan-

dria, and order Pentagynia. See Botany, (to)

AQUILEIA, or AquiLEA, the remains of a rich and

flourishing city of Italy, situated in the country of Friuli,

at the entrance of the gulf of Triest. This town was

one of the strongest and most populous maritime cities

in Italy, in the year 462, when it was besieged by Attila,

king of the Huns. After a siege of three months, in

which the unshaken bravery of the Aquileians triumph-

ed over all the efforts of their enemies, Attila issued

orders for raising tlie siege. When riding round the

walls, however, he perceived a stork with its young,

preparing to leave its nest in one of the battlements : He
saw the effect which this incident might produce upon

the superstitious minds of his soldiers, and he exclaim-
ed, with the tone of confident assurance, that the de-
parture of the stork was a certain omen of the surrender
of Aquileia. Inspired with this heavenly sign, the assail-

ants effected a breach in the part of the wall which the

stork had left, and mounting the walls with overpowering
energy, they took possession of the city, and levelled it

with the ground. East Long. 13° 30'. North Lat. 45° 55'.

See Mela, lib. 2. cap. 4. and Gibbon's Hist. chap. vLL

vol. 1. p. 254. chap. XXXV. vol.6, p. 192. (ir)

AQUINAS, i HOMAS, oii>. ot tue scholastic divines of

the 13th century, was born at Aquino, in Italy, in 1224,

and died in the monastery of Fossa Nova, in the diocese

of Terracina, in 1274. This hero of the schools enjoyed

too much reputation during his life, to have any claim

upon the remembrance of posterity. Without any of

the talents from which fame generally springs, and des-

titute even of that learning which characterised the

times in which he lived, Aquinas has the merit only of

a loquacious metaphysician, who pestered the world
with controversies which they could not understand,

and obscured the Christian faith, by blending with it

the subtilties of the Aristotelian philosophy. Those
who wish to dwell upon the meagre incidents of his un-

interesting life, may consult JVouv. Diction. Historique.

Cave's Hist. Lit. vol. ii. p. 306. Brucker's Hist, of
Phil, by Enfield, vol. ii. p. 372. And Aikin's General

Biogra/jhy, vol. i. p. 337. (o)

AQUITANIA, a province of Transalpine Gaul,

which was divided into Aiiuitania Prima, Secunda, and
Tertia, the two first of which were conquered by Caesar,

and the last by his lieutenants. After many revolutions,

Aquitania was formed into a kingdom, in 778, by Charle-

magne, and afterwards reduced to a dukedom, by Charles

the Bald. The opulence and extensive commerce of the

Aquitani made them corrupt and effeminate, and ren-

dered them an easy prey to the Roman armies. See
Pliny, lib. iv. cap. 17. Strabo, lib. iv. and Caesar's

Comment, (v)

ARA, or the Altar, a constellation in the southern

hemisphere, which contains 24 stars in the catalogue of

De La Caille. I^nv)

ARABESQUE, or Moresque, a style of ornamental

painting and sculpture employed by the Arabians and

Moors. The use of images of men and other animals

being prohibited by the Mahometan faith, the Moors

and Arabians were obliged to substitute, in their place,

imaginary plants, foliages, Sec, for decorating their

apartments, (y)

ARABIA,
Is an extensive country in Asia, famous for the inde-

pendence and bravery of its inhabitants ; and well known

in history as the theatre, where the impostor, Mahomet,

first propagated his religion, which, by the victorious

arms of his followers, has spread over two quarters of

the world.

Surrounded on the south and east by the Indian ocean

and the gulf of Persia, and bounded on the west by the

Red Sea, Arabia forms one of the largest peninsulas in

the world. But, towards the north, different bounda-

ries have been assigned to it by different authors. Pliny

makes it extend as far as Commogene, the most northern

province of Syria; while Ptolemy, whose description

evinces an accurate knowledge of this country, confines

it by the river Euphrates, running from the city Thap-

sacus, to the district of Idicara in Babylonia, and com-

prehends in it the deserts of Palestine and Syria. Others,

again, limit it by a line passing from Ailah on the gulf

of Acaba, to the extremity of the Persian gulf, which

is called Arabia Proper, and comprehends little more

than what was originally denominated by the Greeks,

Arabia the Hapfjy. These writers also, following the

opinion of the eastern geographers, make stony Arabia

belong partly to Egypt, and partly to Syria; and include
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sandy Arabia in the deserts of Syria. Modern Arabia,

however, is of a much wider extent, and its limits have

been accurately described by modern geographers, who
follow, in a great measure, the description of Ptolemy.

It is bounded on the north by part of Syria, and the

Euphrates ; on the east by the Chaldean mountains, the

Persian gulf, and the gulf of Ormus ; on the south by

the Indian ocean, and the straits of Babelmandel ; and

by the Red Sea, the isthmus of Suez, and part of Syria,

on the west. It lies between 12i and 35 degrees of

N. Latitude, and 33;| and 59 of E. Longitude. Stretch-

ing along the river Euphrates, and the confines of Syria,

Arabia rises to an angle about 100 miles cast of Pal-

myra, and forms a triangle of spacious but irregular

dimensions. From its northern extremity to Cape Ba-
belmandel, it measures about 1400 geographical miles,

and its greatest breadth is 1150 from Cape Rasalhat to

the port of Jidda, the whole presenting a greater extent

of surface than six times the British islands.

It is remarkable, that the name of this peninsula has

undergone no change since the remotest ages. The
v/estern part of it was denominated by Moses, Arabah,
which signifies the west, in opposition to Kedem, signi-

fying the east. In Arabah, Ismael and his family are

supposed to have first settled, whose descendants,

spreading themselves towards the east into Kedem,
carried the name of Arabah along with them, which
came afterwards to be given to tlie whole peninsula;

and we find in scripture, that, after the days of Moses,
this continued to be its general appellation. Others

deduce its etymology from the Hebrew 3">X, which,
they say, signifies the west, a mixture or merchandise.
But this word, throughout the whole of the Old Testa-

ment, has no such signification, 3iN properly signifies

to lie ill ambush, and n31N a filace of tying in ambush;
and when we consider the predatory disposition of the
Arabs, and their insidious mode of warfare, this ety-

mology is very probable. The Arabs issued from their

deserts to plunder and destroy, and then returned to

them, as to a lurking place, to wait for another oppor-
tunity. The error of these writers seems to have arisen

from their confounding 3ix with 31^', which signifies

to mix, to trade, to be sweet or pleasant. The Arabians
were in former times the greatest commercial nation
in the world; and the spices and perfumes, which Ara-
bia produced, make the latter signification applicable

to this country. But we would rather follow those who
derive it from nii;', a {itain or luih/erness, which comes
nearer its present name, (the Hebrew X' having for-

merly the same sound with the Greek a,) and its sig-

nification agrees so completely with the general aspect
of the country, that it appears to us the preferable ety-

mology. The eastern historians, however, rejecting all

such derivations, maintain, that both the country and the
language received their names from Yarab, the son of
Joktan, from whom the Arabs claim their descent; and
this is rendered less improbaWe by the great encomiums
which the Arab historians have bestowed upon this

prince.

The general aspect of Arabia presents a large extent
of desert, interspersed with a few fertile spots, and some
mountains of considerable height, among which are to

be found many luxuriant and delightful valleys. It was
originally divided by Eratosthenes, Strabo, and Ptolemy,
into the stony, the sanely, and the happy, now better

known by Arabia Petraea, Arabia Deserta, and Arabia

Felix, and this division has been generally followed by
modern geographers.

Arabia Petrsea lies contiguous to Egypt and Syria,

and, as its name imports, is of a rocky and unfruitful

soil. A few cultivated spots lie scattered at consider-

able distances from one another, which afibrd delightful

retreats, from the immense deserts that surround them.
The principal inhabitants of this district were the Ish-

maelites and Nabatha:ans, both descendants of Ishmacl,
who afterwards extended themselves from the Red Sea,
as far as the river Euphrates, went under the general
name of Nabathaeans, and the tract of country which
they inhabited was denominated Nabotena. Pctra, its

metropolis, the same with Joktheel in scripture, now
Erac or Karac, was the strongest fortress in Arabia, and
in the time of Augustus, it was the residence of the
king of the Nabathaeans. It stood upon a rocky situa-

tion, and was accessible only by a narrow path, the as-

cent of which was so steep as to render it almost im-
pregnable. It was in Arabia Petraea, between the gulfs

of Suez and Acaba, that the Israelites, after their emigra-
tion from Egypt, travelled forty years in the wilderness.

Arabia Deserta extends along the foot of the Chal-
dean mountains, having its northern boundaries washed
by the Euphrates. This country presents to the eye of
the traveller nothing but barren deserts, and mountains
of sand raised by the wind, but relieved, at intervals,

with spots of the most luxuriant verdure, enriched by a
variety of vegetables, palm-trees, fountains, and plenty
of excellent fruit. Upon these, the wandering Arabs
pitch their tents, and remain until the pasture is con-
sumed and nothing left, upon which either they or their

flocks can subsist. Part of this district, towards the
east, was inhabited by the iEsitae, which is supposed by
some to be the land of Uz. This supposition is greatly

strengthened, by the Septuagint translation of the Old
Testament, which renders, " in the land of Uz," ii xa^tt

Avc-iTiS"!, in the land of the Ausitae or jEsitae. The
Agraei, and some other obscure nations, dwell in the
western parts. The principal city in Arabia Deserta was
Thapsacus, now El-Der, rendered famous in ancient
history, by the passage of Cyrus's army, who waded
through the river, a thing never before attempted, when
marching against his brother Artaxerxes. Here also

stood the bridge over the Euphrates, which Darius cros-

sed when flying from Alexander after the battle of Issus.

Arabia Felix is surrounded on three sides by the Red
Sea, the Indian ocean, and the gulf of Persia; and is

bounded on the north by the countries already described.
That fertility and opulence, which acquired this country
the appellation of happy, have been frequently cele-

brated, both by poets and historians. The quantity of
gold, which it produced in ancient times, was so im-
mense, that most of their furniture was composed of
this metal; and, according to Strabo, double its weight
was given for iron, triple for brass, and ten times its

weight for silver. Arabia Felix abounded, also, with
the most valuable spices and perfumes, which were
then in great demand over all the world. Yet, notwith-
standing the riches of the country itself, Strabo inti-

mates that Arabia was aggrandized solely by its exten-
sive commerce with the neighbouring and distant na-
tions. The most precious commodities of Europe and
Asia were brought tliithcr, and Africa poured its trea-

sures into Arabia. The Egyptians, by whom tliis trade

was entirely engrossed, would permit -mo foreigner to

Ii2
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enter the country ; so that these riches, which the an-

cients imagined were the productions of Arabia, were

in fact principally the treasures of Europe, Africa, and

ihe Indies. Few traces of its former splendour now
remain, and the relics of civilization, which at present

exist, are not so numerous, as to enable us to form an

accurate judgment of its ancient prosperity. The
whole of this country, except tlie province of Yemen, is

covered with burning sands and sterile rocks, diversi-

fied with a few spots of verdure. Among the mountains

of Yemen, however, tlie inhabitants enjoy a perpetual

spring. There the trees are always green, the air pure,

and the temperature mild. The fertility of the soil

yields whatever can satisfy or delight; and the inhabi-

tants feel none of the scorching heats and perpetual

droughts which are experienced towards the shore.

The most distinguished nation of Arabia Felix, was
the SABa;ANS, thought by some to have been the same
with the HoMERiTES, who inhabited the most southern

and fertile part of it, which was famed for its frankin-

cense and spices, hence " Sabaeum thus," denoted in-

cense of the finest kind. Saba, its metropolis, was a

large and opulent city, and supposed by the learned

Arabs, to have been the residence of the " Queen of

Sheba." But we are inclined rather to adopt the claim

of the Abyssinians, who maintain that this princess was
sovereign of Ethiopia Proper, or, according to Mr Bruce,

of Saba or Asab, a territory lying upon the western

shore of the Red Sea, opposite to Mocca; and as Ethio-

pia is styled by Herodotus and Strabo, "the remotest

part of the habitable world," it agrees better with the

words of our Saviour, who describes her, "as the queen
of the south, who came from the uttermost parts of the

earth." (See Abyssinia.) The northern parts, border-

ing upon Petraea and Deserta, were possessed by the

Saracens, an appellation afterwards bestowed upon

most of the nations of Arabia; a name once the terror

of Christendom, and rendered famous by their cruelty

and extensive conquests.

The ancient Arabs may be divided into two classes,

those who dwelt in cities and towns, and those who liv-

ed in tents. The former employed themselves in cul-

tivating the land, in breeding of cattle, and in commerce,
which they carried on to a great extent even in the days

of Jacob. The Scenite Arabs, or those who dwelt in

tents, are the same with the present Bedouins. They
lived chiefly upon plunder, roaming from place to place

as the convenience of water or pasture invited, and their

principal food consisted of the milk and flesh of camels.

But as the manners and genius of the Arabs, except in

matters of religion, have undergone very little varia-

tion for these four thousand years, it is unnecessary to

anticipate here, whatwill come more naturally under our

observation when treating of the modern Arabians. A
few particulars, however, in which they differ, especially

concerning their religion and government, may here be

properly introduced.

The primitive inhabitants of Arabia, at an early period

of the world, fell into idolatry. Forgetting the worship

of the one true God, they paid their adorations to the

sun, the moon, and the fixed stars. Even Saba, the

eighth only in descent from Noah, and the great-grand-

son of Joktan, the founder of the Arabian nation, took

the surname of Abd-Shems, or servant of the sun. But
this specious mode of idolatry did not long continue.

Independent even in their religion, every tribe, every

family, and even every individual, had it in his power to

create or change the object of his worship. In theii-

Caaba, or sacred temple, which, from the remotest an-
tiquity, has been revered with superior sanctity, were to

be found three hundred and sixty idols, representing
men, birds, and beasts. In a conspicuous place, stood
the statue of Hobal, formed of red agate, which held in

its hand seven arrows, without either heads or feathers,

the instruments and symbols of profane divination. The
Caaba was yearly visited by numerous pilgrims, who
flocked thither, to present their vows and offerings to

their respective deities. " At an awful distance," (to use
the language of an eloquent historian,) " they cast away
their garments ; seven times, with hasty steps, they en-

circled the temple, and kissed the black stone ; seven
times they visited and adored the adjacent mountains ;

seven times they threw stones into the valley of Mina ;

and the pilgrimage was achieved, as at the present hour,

by a sacrifice of sheep and camels, and the burial of

their hair and nails in the consecrated ground." To
their idols, they offered the most precious oblations and
sacrifices ; and their altars were sometimes stained with

the blood of human victims. A boy was annually sacri-

ficed by the Dumatians, an obscure tribe in the pro-

vince of Nedjed. And, even in the sixteenth century,

Al-Nooman, king of Hira, who, in a drunken frolic, had
caused two of his intimate friends, when overcome with

sleep and wine, lo be buried alive, as an expiation for

his offence, and to appease their angry shades, made a

vow, that every person whom he met on a certain day,

should be piously slaughtered at their tombs. But, many
ages before the time of Mahomet, Sabianism, which had
been diffused over Asia by the science of the Chal-

deans and the arms of the Assyrians, had overrun the

whole of Arabia. The tenets ot the Sabians were, at

first, purely theistical. They acknowledged one Su-

preme Being, whom they called Allah Taala, the most
high God, and whom they addressed as the absolute

sovereign of all. " 1 dedicate myself to thy service, O
God ; Thou hast no companion, except thy companion,

of whom thou art absolute master, and of whatever is

his." But from this most rational mode ofworship, they

soon fell into the grossest idolatry. Perceiving the ne-

cessity of a mediator between men and the deity, they

began to implore the intercession of the heavenly lumi-

naries, which, they imagined, were inhabited by angels,

or intelligencies, who governed the world under the su-

preme Deity. These intelligencies they called Ilahat,

goddesses, or the daughters of God. But being often

deprived of these, as visible objects of adoration, by the

continual vicissitude of day and night, they descended

still lower, and consecrated temples and statues to the

seven planets, the twelve signs of the zodiac, and the

twenty-four constellations of the northern and southern

hemispheres. These images, they believed, were either

inspired with life by God, or inhabited and animated by

the Ilahat, Besides these, the Arabians still retained

their idols of antiquity, each of which had a particular

name ; and, to shew their high veneration for them,

they gave the same names to their children, and gloried

in being accounted their servants. To these inferior

deities they paid equal reverence as to God ; and offer-

ed to them the same sacrifices and oblations. The most

valuable offerings, however, were always presented to

their idols in preference to the deity, because the idols

were dependent upon God, and stood in need of what be-

longed to him, while God wanted nothing ; or rather,

because, being less powerful, they considered them as
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more irritable and implacable beings. Though these

inferior deities were generally reverenced by the whole

nation, yet each tribe had its peculiar objects of worship.

Thus the tribe of Hainyar worshipped the sun ; Mi-

sam al Debaran, or the Bull's eye ; Lakhm and Jodam,

al Moshtari, or Juftiter ; Tay, Sohail,or Canopus ; Kais,

Sirius, or the Dog-star ; and Asad, Otared, or Mercury.

The priesthood, among the Sabians, was a temporary

dignity conferred upon every minister employed in the

acts of religious worship, which he immediately laid

aside at the conclusion of the service. They observed

three fasts in the year ; the first continued thirty days

;

the second nine ; and the last seven : they were enjoin-

ed to pray three times a day, at sun-rise, at noon, and at

sun-set ; and the temple of the moon at Harand was the

limit of their pilgrimage. They performed their de-

votions with great fervour, turning their faces in general

to the meridian, or to the star which was the object of

their adoration. They admitted baptism and circum-

cision, and professed great veneration for St John tiie

Baptist, pretending to be his disciples. They believed,

that wicked men will be punished for 9000 ages, and af-

terwards received into mercy ; and when a Sabian died,

his camel was slain at the sepulchre as his faithful at-

tendant, that his master might not be obliged to travel

on foot at the resurrection. The only true scripture

which they read, was the book of Psalms. They had
another in the Chaldee tongue, called the book of Seth,

which they held equally sacred, " in quo," says Pococke,
" multa de morum honestate, de virtutis studio, et vitio-

rum fuga." Though this religion, among the lower or-

ders of the people, degenerated at last into a stupid and
abominable superstition, yet among the poets and learn-

ed Arabs, as we find in some Arabian poems of unsus-
pected antiquity, Theism was maintained in all its purity.

(For a more particular account of this sect, see Sabi-
ANisM.) Besides the Sabians, there were in Arabia, a
considerable number of Magians, Jews, and Christians.

This last sect had several bishops in this country, and
were very numerous in the time of Mahomet. There
were also some Pagan Arabs, who believed neither a

creation past, nor a resurrection to come ; but attri-

buted the origin of things to nature, and their dissolu-

tion to age.

That the regal government prevailed among the an-

cient Arabs, we learn from scripture, where we often read
of the kings of Arabia. The principal of these kings
was called Tobba, a name as common to the kings of
Hamyar, as Pharaoh was to the ancient sovereigns of
Egypt, or Caesar to the Roman emperors. Tobba is sup-
posed by some, to have been the family name of those
princes who, coming from the vicinity of Samarcand,
first conquered and civilized Arabia. It is certain, how-
ever, that the name still exists. In the obscure district

of Kheivan, in the city of Beit il Tobba, the chief of this

family at present resides, who claims his descent from
the ancient monarchs of that name. Besides these,

there were several lesser princes or emirs, many of
whom were subject to the Tobba, others again altogeth-
er independent. In the order of succession to the
throne, the brother, in general, preceded the son of the
deceased monarch. In some cities, particularly those of
the ADRAMiT.iE, in Arabia Felix, each of which had its

own sovereign, the order of succession was altogether
peculiar. According to Era'.osthenes, the first male
child that was born of a nobi family, after the king's
accession to the throne, was received and educated as

the successor to the kingdom. Among the Saracens,
females of sense and valour were sometimes raised to

the throne ; and the reign of Mavia is famous in eccle-
siastical history. Among the Sabaeans, the king was
solemnly invested with the prerogative, by an assembly
of the people, and was enjohied by the law not to stir

from his palace after he had assumed the reins of go-
vernment. Upon this condition only his subjects were
bound to pay him an absolute and implicit obedience ;

for if he was found without his palace, they were com-
manded by the same law to stone him to death.
Among the ancient Arabs tyranny was unknown. The

abuse of power exposed the prince to the desertion, or
the haired, of his subjects. Justice was seldom demand-
ed from the sovereign. Every family was the avenger
of its own wrongs, and the smallest affront could only be
expiated by the blood of the offender. Their annual
festivals, durhig which, their swords were sheathed
from all domestic and foreign hostility, shew how strong-
ly they were addicted to disputes and warfare.

Among the ancient inhabitants of Arabia Felix a si-

milar separation of professions prevailed, as is found at

present among the Hmdoos in India. According to Stra-

bo, the first order consisted of warriors, who were the

general defenders of the country ; husbandmen constitut-

ed the second ; the third was composed of mechanics
and labourers, and the sons of each were arbitrarily bound
to follow the occupation of their fathers. But they so
far differed from the casts in India, that in these, the
members of each order dwell indiscriminately in the
same cities ; while in Arabia each order constituted a
separate nation, attached to one another only by their

mutual wants.

The ancient Arabs were little acquainted with the regU'
larartofwar. Partitioned into tribes, independent upon
one another, they seldom went in search of foreign con-
quests. Attached,to their country and to their manner of
life, they wished only to enjoy those blessings of liberty,

which they supposed, could be found in no other country
but their own. All their warfare consisted, therefore, in
predatory excursions, which were excited by the love of
plunder, rather than of territory ; and in domestic feuds,

which were prosecuted with that inveteracy and malice
peculiar to a barbarous and independent people. When
led into the field, they marched to battle without either
order or discipline ; and when engaged, they fought with
the savage fury of those animals of the desert with which
they were so often accustomed to contend.

Upon the approach of a foreign enemy, the Arabs lay-

ing aside, for a time, their domestic quarrels, united
their forces in defence of their common liberties. When
compelled to retreat, they retired to fastnesses in the
deserts, where no enemy could pursue them. There,
fortified by impenetrable barriers, they defied all the
armies of the world, who were prevented by the fear of
famine and thirst from prosecuting ;heir conquests. But
after Mahomet had established his religion in Arabia,
the Arabs began to assume a name among the nations

Emerging from the tranquillity of their solitudes, and
united in the bonds of religion, they carried their victo-

rious arms on the ohe hand to the Ganges, and on the
other, to the pillars of Hercules. Trained from his in-

fancy to the use of arms, inured to fatigue, by his active

manner of life, and constrained to temperance by the bar.

renness of his soil, the Arab soldier is able to brave
every danger with fortitude, and patiently to submit to

every privation. His keen sense of honour guards him



254 ARABIA.

from the fear of paiu or of death ; and the promises

which his religion holds out to those who die in the pro-

pagation of the faith, excite him to the performance of

actions the most daring and dangerous.

Arabia is mentioned in the earliest records of history,

though the ancients were very little acquainted with its

internal geography. Moses has given us some correct

information respecting the northern parts of this penin-

sula, with which he had sufficient opportunities of be-

ing acquainted, while he sojourned as an exile in the

land of Midian, or when travelling through the deserts

of Arabia Pctraea. His geography, as far as it extends,

is both copious and accurate, and has been illustrated

and confirmed by succeeding geographers. The Greeks

and Romans seldom entered a country but as conque-

rors, and Arabia defied all their power. The expedi-

tion under jElius Gallus penetrated but a little way into

this country ; and the western and southern coasts seem
to have been the only parts known to Eratosthenes and

Strabo. But Ptolemy, the father of geographical sci-

ence, has amply made up for this deficiency. His re-

sidence in Egypt afforded him opportunities of being ac-

curately informed ; and the description of Arabia, which

he has left us, shews that his knowledge of that penin-

sula was far superior to what modern geographers can

boast of. Among Arabic geographers, Abulfeda is the

most particular and minute ; but his relation is too

much tinctured with that enthusiasm and romance, so

peculiar to the Arab genius, not to make us suspect

him of exaggeration, In modern times, the inland parts

of this peninsula still remain unexplored. The exten-

sive deserts which intersect it, and the predatory dis-

position of its inhabitants, have prevented Europeans
from penetrating far into the interior. The most dis-

tinguished modern traveller who has visited this coun-

try, is Niebuhr. He was sent out by the court of Den-
mark, along with other four gentlemen, to explore the

territories and productions of Arabia. Mr Neibuhr's

personal observations are confined to a few provinces;

but the sources from which he obtained information re-

specting the rest, we have no hesitation in believing to

have been correct. This information, he tells us, was

communicated to him by some of the most intelligent

merchants and men of letters in Arabia, who were well

acquainted with the country, and whom he had no rea-

son to suspect of any intention to deceive. His accuracy

appears from the minuteness of his description ; and the

ingenuous confession of his ignorance on many points

proves the sincerity of his narration. Yet ample as his

information is, and though a great acquisition to our

geographical knowledge, we cannot but regret the ig-

norance in which we are still left concerning the great-

est part of this celebrated peninsula. Much has been

discovered, but more still remains for the industry and

perseverance of future travellers to accomplish. And
it is surprising, that a country which boasts of the high-

est antiquity, and of having preserved and restored

learning and civilization to the modern world, should be

so little known.
The division of Ptolemy into the stony, the sandy, and

the happy, is unknown in Arabia ; and this has been

construed by some into an ignorance of the ancient geo-

graphy of their country. " It is singular enough," says

Mr Gibbon, " that a country whose language and in-

habitants have ever been the same, should scarcely re-

tain any vestige of its ancient geography." But the

fiistorian should have remembered, that this was only

an arbitrary division of foreigners, which was never
adopted by Arabians themselves. The ancient Arabs
divided this peninsula into five provinces, Yemen, Hed-
JAS, Tehama, Nedsjed, and Yamama, each of which
received its name, either from its particular situation
and appearance, or from the quality of its soil. This
division which prevailed long before the time of Ptole-
my, has been adopted by the best eastern writers, and,
as appears from Strabo, is of great antiquity. The ori-
ginal names of the provinces are still retained by its

modern inhabitants, though their boundaries have been
considerably changed. According to Mr Neibuhr, Ara-
bia is at present divided into six districts; Hedjas,
Yemen, Hadramaut, Oman, Lachsa, or Hadsjar,
and Nedsjed. The ancient Tehama is now included in

Yemen, from which Oman and Hadramaut have been
disjoined, and are considered as separate provinces.
Lachsa is the same with the ancient Yamama; and Hed-
jas and Nedsjed preserve their original appellations.

For a more particular account of these provinces, see
the different articles.

The peninsula of Arabia presents to the eye of the
geographer, a country where nature appears in her
most desolate and delightful forms. On one hand, we
behold a sandy wilderness, where the traveller, faint-

ing under the oppressive heats, is every hour exposed
to the fury of the resistless whirlwind, which over-

whelms every thing in its progress. On the other hand
appear delightful and luxuriant hills, refreshed by con-

tinual breezes, where nature spontaneously produces
her richest gilts. This diversity of appearance has

given rise to the very opposite opinions which have

been entertained of this country. Some, whose travels

have been limited by the city of Mecca, and who have

beheld only the parched shores of the Arabic Gulf, re-

present it as the habitation of poverty and wretchedness,

which cannot afford sustenance sufficient for its starved

inhabitants. Others again, who have visited the ver-

dant hills of Yemen and the spicy mountains of Hadra-
maut, describe it as the land ol plenty, which does not

require the exertions of industry to make it produce,

in profusion, the necessaries, the comforts, and the lux-

uries of life. Though tlie correctness of each of these

descriptions, when confined to its particular district,

cannot be disputed, yet some have attempted to sneer

at the appellation of hafitiy, which has been so general-

ly bestowed upon the southern provinces of Arabia.

They wish to impute it to the vulgar idea, that those

countries which produce the precious metals, and ar-

ticles of luxury, are imagined to be the most fertile

and happy ; or that it has assumed the name only from

a comparison with the sterile and sandy deserts that

surround it. From whatever circumstances it may have

acquired this appellation, it is certain, that it has not

been unjustly applied. Though the riches for which it

was so famed in ancient times do not now exist, yet we
may safely affirm, that no spot in the same latitude can

compare with it, either in fertility of soil, or mildness

of climate. Its frankincense and spices still continue

to attract, as they have done in all ages, the merchants

of the world :

To them who sail

Beyond the Cape of Hope, and now are past

Mosambic, off at sea nortli east winds blow

Sabean odours from the spicy shore

Of Araby the bless'd ; and many a league,

Cheer'd with the gfrateful scent, old Ocean smiles.

Par. Lost, lib. iv. line IS9.
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This fertility of soil, and mildness of climate, we must
confess, is confined to a very small proportion of this

country ; the rest cannot boast citlicr of its salubrity or

productions.

The climate of Arabia is very unequal and variable.

In the high lands of Yemen, it approaches nearer to the

mild atmosphere of the temperate zone, than the

scorching uifluence of the tropics. The sky is gene-
rally serene, and even during the rainy seasons, is rare-

ly overcast twenty hours at a time ; water has been
known to freeze at Lana ; and the cold, occasioned by
the height of the country, sometimes compels the na-

tives to wrap themselves in furs ; showers of snow are

also not infrequent in the highest mountains, though it

seldom lies long upon the ground. But in the deserts

of Neged, and the plains bordering upon the Ai'abic

and Persian gulf, the droughts are excessive. All ve-

getables arc burnt up, and the soil converted into sand
by the parching rays of the vertical sun. In the Teha-
ma, rain has been unknown for a whole year, and in the

months of July and August, the thermometer stands at

98". So that while the inhabitants of the mountainous
districts are refreshed by plenteous showers, and in-

vigorated by the coolness of the atmosphere, their

neighbours on the plain are exposed to all the inconve-
niencies of the tropical heats.

The nature of the winds varies according to the tracts

over which they pass ; consequently the same wind is

different in different situations of the country. Those
which blow over the deserts are of a dry and torrid qua-
lity, and sometimes so hot, that travellers are in dan-
ger of suffocation ; while those from the sea are moist,
but more disagreeable. The most dangerous is the fa-

mous whirlwind called Smum, or Samiel, which prevails

on the confines of the Great Desert. Instant suffoca-

tion, and immediate putrefaction, are the effects of its

destructive career ; and the only means of preservation

from its noxious influence is to lie flat, with the face

upon the ground, until the blast is over, which moves
at a certain height in the atmosphere. The beasts,

from instinct, take the same precaution, by pushing
their mouths into the sand. An unusual redness in the
air foretells the approach of the Samiel, and the smell
of sulphur is felt as it passes. These whirlwinds are
most frequent on the banks of the Euphrates, and there
have been instances of suffocation by them even in the
streets of Mecca.
The rainy seasons, which are in general regular in

the torrid zone, are diversified in Arabia. This diver-
sity of seasons, (according to Mr Forskal, the unfortu-

nate companion of Neibuhr) is occasioned by the pecu-
liar situation of the mountains in the middle of the pen-
insula ; and the same phenomena is observable in the
peninsula formed by the Ganges. In Yemen the rains

commence in June, and terminate in November; to the
eastward they last from the middle of November to the
middle of February ; and to the south, in Hadramaut
and Oman, they fall from the middle of February to the
middle of April. During the remainder of the year the
sky is clear, and a cloud is scarcely to be seen. In the
arid tracts, bordering upon the coast, copious dews fall

during the night ; notwit*istanding which, the atmos-
phere is so pure, that the inhabitants sleep in the open
air without injury.

The soil in Arabia is in (»eneral sandy and ungrateful,
except in Arabia Felix, and some districts bordering
upon the sea. Yet agriculture seems to be farther ad-

vanced here than in other parts of tlie cast. There is,

however, great room for improvement; their instru-
ments of husbandry arc course and ill made, the plough
is of a very simple construction, and tliey use a kind of
hoe instead of the spade. In preparing the ground, the
plough is dragged over the field in every direction, till

the soil is sufficiently broken and loosened for the re-
ception of the seed. The sower follows the ploughman,
and casts the seed into the furrow, which is covered up
by the return of the plough. This method of sowing,
though exceedingly troublesome, produces most excel-
lent crops. They raise a great quantity of " durra," a
sort of coarse millet, which constitutes their chief ar-
ticle of food. This grain is astonishingly fructiferous.
In the well-cultivated districts of Yemen, it yields an
increase of one hundred and forty fold ; and in Tehama,
from two, even to four hundred. They also cultivate
wheat, barley, beans, rape, and lentils; oats are un-
known in Arabia, instead of which they feed their horses
with barley. But the labours of agriculture are greatly
increased and impeded by the scarcity of water. Where
the rains arc infrequent, the peasants are obliged to
raise dykes along the heights, to direct the water into
the fields, which are encompassed with a bank to pre-
serve what is necessary for vegetation. In the high
lands of Yemen, their fields are often formed into ter-
races, and watered in the rainy season by canals from
the hills. In the plains of Damar, the water is drawn
from deep wells, and sometimes carried a considerable
distance to the fields. From this inconvenience of wa-
ter, the harvest varies greatly in different situations.

At Maskat, barley is sown in December, and cut dowrt
about the end of March ; while at Suia it is sown in
April, and reaped in July. The ripe corn is torn up by
the roots, but grass, and green corn used for forage, are
cut with the sickle.

The chief rivers in Arabia are occasioned by the rains,
and are merely torrents which descend from tlie moun-
tains and continue to flow during the rainy season They
seldom or never reach the ocean ; but are soon swallow-
ed up in the arid plains, which surround tliem. Of this
description is the Ostad, which rises in Nedsjed, and is

represented by some travellers as an imporuint river,
falling into the Persian gulf. Those streams which run
during the dry season, are at best but insignificant
brooks; the most considerable of which are, that which
rises near Sana, and joins the Indian ocean below Har-
gia; and the Prim, which has its source in the desert of
Mahhra, and falls into the same sea The Euphrates,
and even the Tigris, are claimed by some geographers
as Arabian rivers, but we see no good reason for adopt-
ing this opinion. The Tigris has no connection what-
ever with this country ; and a small proportion only of
the Euphrates washes its northern boundary. This de-
ficiency of water in Arabia is severely felt by the inha-
bitants ; and to it must be attributed that general ap-
pearance of sterility and wildncss so strikingly observ-
able throughout the greatest part of the peninsula.
The mountains form the most striking and gratifying

objects in the Arabian landscape. Though some of
them are craggy and precipitous, and rather unfavour-
able for agriculture, yet it is in their neighbourhood
only, that any appearance of fertility and cultivation ex-
ists. The principal range runs parallel to the ."Arabic

gulf, and extends from the northern to the southern
extremity of the peninsula. The mountains of Oman,
which stretch into the sea, appear to be the continuation
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of a range on the opposite side of the Persian gulf,

whose summits form the islands of Ormus and Larck,

in the mouth of that sea. In Hadramaut are the moun-
tains of Segcr, famous for their frankincense; and in

Hedjas aie Sa/ra, remarkable for the balm of Mecca,
and Gazvan, whose lofty top is continually covered with

snow. Between the gulfs of Suez and Acaba, are the

well-known mountains of Horeb and Sinai. Upon Sinai

stands the monastery of St Catharine's, where the Greeks
make an annual pilgrimage. In the steep ascent of the

rock, the pilgrims have cut out steps by which they can

ascend to the top; 3000 of these, Pococke reckons to

be the height of the mountains.
Owing to the scarcity of water which pervades the

whole of this country, and the sandy and parched nature

of its soil, Arabia presents few objects of research to

the natural historian ; forests indeed are to be met with

only in the highland provinces, and are even there very

infrequent. A considerable difficulty is occasioned to

botanical investigation, by the intense heat of the sun,

which withers the flowers as soon as they are blown.

Yet, from the diversity of its climate, which partakes of

the advantages of the temperate and torrid zones, its

productions, though not so numerous, are more various

and uncommon than those of any other country. In the

Flora-Arabica of Mr Forskal are to be found 30 new
genera of plants unknown to European botanists ; and
these plants, that are common to it with Europe, are

generally of a different species. The most curious of

the new genera are : Caydbeja or Forskalca, which
grows in the driest places of the country. It has small

feelers, with which it fixes itself so tenaciously upon
smooth bodies, that it is torn in pieces before it can be
removed. The Volutella resembles a small tender thread.

It has neither root nor leaves, but entwines itself about

trees, and bears berries, which are eaten by children.

The J^'erium Obesum, a sort of laurel rose, is remark-
able for a singular bulb close to the earth, about the

size of a man's head, out of which the branches spring.

Among the indigenous trees of Arabia, are the Catha,

which is commonly planted among the coffee shrubs on

the hills. The buds of this tree are chewed by the

Arabians, as betel is by the Indians. They ascribe to it

the virtue of assisting digestion, and use it as a preven-

tative against infectious distempers. The Keura is

famous for its perfume, and has some resemblance to

the palm-tree ; it bears flowers of a rich and delicious

smell, which are sold at a very high price. But their

most valuable trees are the coffee, which furnish the

Arabians with their best article of exportation : And
the Amyris 0/iobalsnjmi?n, which produces the balm
of Mecca, the most costly of all the gum resins. The
inhabitants are in many places unacquainted with its

qualities, and only burn its wood as a perfume. This
balm, according to Mr Bruce, a few centuries ago,

when the Venetians carried on the India trade, by Alex-
andria, sold for its weight in gold ; but, owing to the

quantity of similar drugs brought from the new world,

is now of little value. Besides these, they have the cot-

ton tree, the cocoa tree, pomegranates, tamarinds, dates,

apricots, peaches, almonds, filberts, and figs. Arabia
produces also, in great abundance, gourds, cucumbers,
pumpkins, and various kinds of melons, some of which
grow spontaneously in the woods, and are often used for

feeding camels.

"^'lose animals that delight in watered meadows and
luxuriant pastures, cannot be supposed to exist in per-

fection, wliere the prickly and stunted shrubs of the
desert form their chief subsistence. From this circum-
stance, horned cattle are not common in Arabia ; the cow
yields but little milk, and the flesh of the ox is juiceless
and insipid. Their most valuable quadrupeds are the
horse and the camel, who seem to be natives of Arabia.
Here they are found in higher perfection, and are more
eminently distinguished by strength and beauty, than in

any other country. Arabian horses are divided into two
great classes ; the Kochlani, or noble breed, whose gen-
ealogy has been carefully preserved since the days of
Solomon, are reserved solely for riding ; and the Kadishi,

or common kind, whose descent is unknown, are em-
ployed for burden and ordinary labour. The purest
breed of the Kochlani are reared by the Bedouins in the

northen deserts. They are educated in the same tents

with their masters, treated with the tender familiarity of

children, and trained in the habits of gentleness and
attachment. They are accustomed only to walk and to

gallop, are able to bear the greatest fatigues, and will

pass whole days without food. These horses are neither

large nor beautiful, but are particularly valuable for

their docility and swiftness. Whenever they feel the

touch of the hand or the heel, they dart away with the

velocity of the wind ; if their rider be dismounted in the

career, they instantly stop till he has recovered his seat

;

or if he falls in battle, they remain by his side, and
neigh for assistance. These steeds will sometimes
bring from 100/. to 300/. The horses of the different

provinces, however, have different qualifications. Those
of Nedsjed are esteemed sure-footed ; those of Yemen,
strong and serviceable ; and those of Hedjas, the most
noble.

The camel, though less esteemed by the Arabians,

is a more serviceable animal. He seems destined by
nature to be an inhabitant of the desert. He is patient

of thirst, and can perform a journey of several days,

without either eating or drinking. His hoof is formed
to tread on burning sands ; and the cartilaginous texture

of his moutli enables him to feed upon the hard and

prickly plants of these sandy regions. Alive or dead,

almost every part of the camel is useful ; their milk is

copious and nourishing, and the flesh of the young, is

tender, and tastes like veal. Their dung supplies the

deficiency of fuel ; and their coarse hair, which is re-

newed every year, is manufactured by the women into

garments and tents for the Bedouins. The dromedary

of Arabia has only one bunch upon his back, and can

scarcely be otherwise distinguished from the camel.

It is, however, of a lighter and more active frame, and

will outrun the fleetest of their steeds.

The ass appears also to be a native of this country ;

one species of them, rivalling even the horse in beauty

and spirit, is highly valued. They are more hardy, are

content with the coarsest nourishment, eating even what

the camel refuses, and are on that account better suited

for travelling. The Arabians have also buffaloes, cows,

and sheep. The cows have a bunch of fat upon the

shoulder, which increases and diminishes as the animal

grows fatter or leaner. The mountains of Arabia-Pe-

traea abound with rock goats : and the plains are stocked

with gazelles, a most beautiful animal, from which the

Arabian poets draw many of their similitudes and allu-

sions. In the forest of Men are monkies without tails,

whose back parts are bare and red ; they are generally

to be met with in troops of several hundreds. They are

veiy docile, and are in great request among the jugglers,
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wlio teach them many surpi-ising tricks. Of the carni-

vorous animals, the hyxiia is the most formidable and

hideous. This tierce and solitary animal prowls in quest

of his prey only in the night ; and in that season when
the inhabitants sleep in the open air, he will carry off

children from the sides of their parents. They inhabit

the caverns of the desert mountains of Arabia-Petraea,

and abound also on the shores of the Persian gulf.

Jackals, panthers, wild boars, and wolves, are also to be

found here ; and a species of wild dog called dl vavi, is

very common in Arabia.

The fertile provinces of Arabia abound with all kinds

of poultry. Pheasants are very common in the forests

of Yemen ; and the grey partridge inhabits the plains.

The coasts of the Red Sea swarm with sea fowl ; where
are also to be found the plover and the stork. The
ostrich is an inhabitant of the desert ; and a beautiful

lapwing, called Hudhud, is common on the shores of

the Persian gulf. Their birds of prey arc, the eagle,

the vulture, the falcon, and the sparrow-hawk. A spe-

cies of the thrush is highly venerated in Arabia, on ac-

count of its important services in destroying the swarms
of locusts which infest this country. It is thought to be
a native of Korasan, and comes annually into Arabia in

pursuit of these insects. Locusts travel in large bo-
dies ; when flying, they make a stunning noise, resem-
bling that of a water fall ; when at a distance, they ap-
pear like clouds of smoke ; at their approach the air is

darkened ; and wherever a swarm alights, the fields are

in a short time wasted and despoiled of their verdure.

The Arabians are accustomed to eat these insects ; and
certain species of them are esteemed a great delicacy.

Of the serpents in Arabia, which are numerous, the

most formidable and venomous is that called Bsetan, a

small, slender creature, spotted black and white. Its

bite produces instant death. Many of them however,
are quite harmless ; and the bite of others occasions only

a disagreeable itching, which is removed by applying to

the wound the leaf of the caper tree. There is a curious
species which the Arabs call the flying serpent, but for

which the leafier would be a more appropriate name.
By the elasticity of its tail, it can spring to a considera-

ble distance, and climbs trees by throwing itself from
branch to branch. As a remedy, and also as a preven-
tative against the bite of these poisonous serpents, the
Arabs use a decoction of the herb Aristolochia semper
virens. In their opinion, whoever drinks this decoction
for forty days, is for the future exempted from the
power of these noxious animals ; and jugglers, fortified

by this preservative, fearlessly expose themselves to

their rage.

The modern inhabitants of Arabia are divided into

two classes ; the genuine and adulterated Arabs. The
first class are the Bedouins of the desert, who have pre-
served, in the greatest purity, the character and man-
ners of their ancestors : Attached to a pastoral life, and
acknowledging no superior but the chief of their tribe,

they pitch their tents where caprice or necessity dic-

tates, and have maintained in the desert, that freedom
and independence which no subject can enjoy. Their
chief occupation is the breeding of sheep and camels,
which are their only treasures. They disdain hus-
bandry as an employment by which they would be de-
graded, and look upon those who inhabit cities, as hav-
ing forfeited, by their intf-rcourse with strangers, and
their indolent manner of life, all title to the dignified

Vor,. II. Part I.

appellation of a descendant of Ishmaci. Robbers by
profession, " their hands arc against every man ;" but
right, not necessity, is the plea by which the B.douins
stop and pillage the traveller in the desert. For a:;

Ishmael received no share of his lather's patrimony, but
was driven hito the wilderness to shift for himself, they
consider themselves at liberty to regain, by force, that
inheritance of which he w^as so unjustly deprived. Their
robberies, however, are not attended with murder, or ill

treatment, unless opposition is made to what they decin
a lawful and reasonable demand. " Undress thyself,"
cries the robber, " thy aunt (my wife) is without a gar-
ment ;"' submission ensures safety ; but resistance must
be atoned for by the blood of the offender.

The life of the Bedouins is a life of danger and dis-
tress. Compelled to wander in search of a liard-carned
subsistence, and knowing the wants and inconveniences
of these desolate solitudes, their hearts are ever open
to the calls of humanity. The sufferings and misfortunes
of the stranger entitle him to their compassion ; and he
who confides in their honour is sure of hospitality and
protection. They inhabit a solitary desert, wliich affords
them few of the comforts, and none of the luxuries, of
life. Their poverty, however, is voluntary ; they pre-
fer liberty to wealth, and pastoral simplicity to a life of
labour and constraint. If, at any time, by pillage or
exchange, they may appropriate to themselves the fruits

of industry, yet they can be of little advantage to them
who know not their value. Articles of food and trap-
pings for their horses are the only riches they require

;

so tliat the most precious commodities of a plundered
caravan are often scattered in the desert as useless and
insignificant. The Bedouins are early trained to the
exercise of arms and horsemanship, which tlie continual
jarrings of the independent tribes render necessary for
their protection and defence. The care of the flocks is

abandoned to the women of the tribe, while the youth
are ever on horseback and in the field, practising the
use of the bow, the javelin, and the sword. It was a
usual saying amongst them, that God had bestowed
upon the Arabs turbans instead of diadems, swords in-

stead of entrenchments, tents instead of houses, and
poems instead of written laws.

The inhabitants of the cities are more indolent and
effeminate, and may be said to have lost, by their inter-

mixture with other nations, somewhat of their national
character and manners ; they are chitf]y employed in
merchandise, and in cultivating the land; and are kept
in constant poverty by the exorbitant taxes, levied to
support the ponip and majesty of a despotic monarchy.
Tliey have acquired a spirit of duplicity which is obser-
vable in all their intercourse with strangers ; and they
take every opportunity of cheating the Christians, and
then drawing them into expense and trouble; and these
effeminate citizens, by their living under an arbitrary

government, seem to have lost, in a great measure, tliat

generosity and probity for which their brethren in the
desert are so highly distinguished.

The Arabs, in their exterior demeanour, arc dignified

and reserved seldom provoked to laughter. Sparing of
words, they are offended at a repetition of questions;
their speech is slow, weighty, and articulate; their ap-
prehension quick, with a spirit of independence appear-
ing in tiie countenance of the lowest of them. Their
virtues and their vices arc in a degree peculiar to them-
selves. They are the firmest friends and the most im-
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placable enemies. Their hearts are open and sincere

;

but they have a natural disposition to war, bloodshed,

and rapine.

Hospitality seems to be the characteristic of the na-

tion. Throughout the territories of Yemen, every ac-

commodation is provided for the comfort and convenience

of travellers. Reservoirs of fresh water are built by the

side of the highway, and small vaulted houses to shel-

ter the traveller from the scorching heal of the sun, or

when surprised by a s-uddcn storm. Caravanseras arc

also established by wealthy individuals, wiiere strangers

are lodged and entertained free of any expense. Gene-

rosity and valour are the favourite themes of the Arabian

poet'; and their bitterest reproach against any tribe is,

"that the men have not a heart to give, nor the women
to deny." A singular instance of liberality is recorded

by Sale, (Pref Koran, p. 38 ;) a dispute having arisen

in the court of the Caaba, who was the most generous

among the Arabs, three persons, AbclalUih, Kais, and

Arabali, were successively mentioned as entitled to the

prize. These were accordingly deenred most worthy of

the trial. Abdallah, with one foot in the stirrup, was
mounting his camel for a distant journey, when he heard

the voice of a suppliant, " son of the uncle of the apos-

tle of God, I am a traveller, and in distress." He in-

stantly alighted, and presented the pilgrim with his

camel, her furniture, and 4000 pieces of gold. The
servant of Kais answered, that his master was asleep,

but supplied the pilgrim's necessity, by giving him a

purse of 7000 pieces of gold, (all the money that was
then in the house,) and an order for a camel and a slave.

When Kais awoke, he praised and enfranchised his

faithful servant, adding, at the same time, " if you had

called me, I would have given him more." The aged
Arabah was dim-sighted, and was proceeding to the

mosque at the hour of prayer, leaning upon two slaves;

as soon as the suppliant made known his circumstances,

Arabah clasped his hands together, lamented his misfor-

tune in having no money, but presented him with the

two slaves ;
" these you may sell," says he ;

" if you re-

fuse, I give them their liberty." Immediately pushing

away the youths, he groped his way along by the

wall.—Arabah was pronounced the most generous of

the three.

This spirit of generosity is not confined to the higher

i-anks, but is peculiar to every individual of the nation.

The poor Bedouin, as well as the proudest Emh', will

distribute with pleasure and satisfaction his little store

of bread and dates to all around him. All are invited,

without respect either to rank or religion ; and to eat

with a Bedouin is the firmest pledge of his protection.

Their bounty and kindness are extended even to the

animals, who grow old in their service ; they are ex-

empted from every species of labour, and allowed to

graze upon the richest pastures. Among the Arabs, an
oath is held most sacred ; and he who violates his en-

gagements is doomed to grow old in ignominy. Their
alliances are signed with blood, in order to impress upon
them a more sacred character. The rights of friendship

are deemed inviolable ; and the respect and affection

which subsists between parents and children in this

country has been a theme of praise to historians of

every age.

In courtesy, and urbanity of manners, the Arabians
may vie with the most enlightened and civilized nations

in Europe. In Yemen they use many compliments;
" people of rank," says Neibuhr, " embrace their equals,

and all treat one another with a degree of politeness
that surprises strangers." The Sutam Aleikum, " peace
be with you," is the common salutation in Arabia ; in

pronouncing which, they lay the right hand upon the
heart. When two Bedouins meet in the desert, they
express their kindness and respect by frequently kiss-
hig and shaking hands, repealmg, at every shake, the
question, " how art thou ?" Their visits are conducted
with that parade and ceremony common to eastern na-
tions ; and they kiss the hand of a superior in token of
respect.

Notwithstanding the amiable dispositions of genero-
sity and kindness, so striking in the Arab character, we
cannot but be shocked and disgusted at their thirst of
revenge, which knows no satiety. Grave and manly in

his outward deportment, the Arab piques himself upon
the coolness of his temper and the controul of his pas-

sions ; but, when once provoked, he is implacable and
unrelenting. An affront, once received, is laid up and
cherished in his breast ; and no circumstance nor time
can efface it from his mind until he has obtained full

reparation. The Arab has no idea of forgiveness ; his

whole soul seems absorbed in the injury; and the most
abject submission cannot screen the culprit from his

rage. An insulting expression can only be wiped away
by the blood of the offender; and a murder must be ex-
piated by the slaughter of a family. The most irritable

and implacable are the martial Bedouins, who are
" jealous in honour, sudden and quick in quarrel." An
indecent action, or a contemptuous word, will raise him
to madness ; and such is his vindictive spirit, that he
will patiently wait months and years for an opportunity
of revenge. Families, and sometimes tribes, are thus
involved in endless hostilities, by an inadvertent expres-

sion, or the carelessness of one of its members ; and
the individuals of either lead a life of incessant malice
and suspicion. No reconciliation can take place until

the reproach has been washed out with blood. Every
new offence is added to the bloody debt, and half a cen-
tury will sometimes elapse before the account of ven-
geance is finally settled. A fine, or compensation for

murder, is common to many nations ; and blood for

blood is the utmost that the law of equity can demand

;

but the refined honour of the Arab refuses the head of

the murderer, and substitutes the chief zxA most distin-

guished members of a family, as answerable for the

guilt and conduct of those under their inspection and
jurisdiction. Upon these he exercises with his own
hand the law of retaliation, and the blood of the inno-

cent must be shed to wash out the offence of the guilty.

This savage and inhuman custom, though expressly for-

bidden in the Koran, prevails over the greatest part of

Arabia; and every family, nay, every individual, consi-

ders himself the lawful judge and avenger of his own
wrongs. In the dominions of the Imam of Sana, mur-
der is punished with death, and the murderer is prose-

cuted in the same manner as in other countries. Yet,

even here, the laws are sometimes unable to controul

and restrain the fury and malice of an exasperated sub-

ject.

Some have attempted to account for this savage and

detestable disposition of the Arabs, from their frequently

feeding upon camel's flesh ; that creature being observed

to be most malicious and tenacious of anger; "qui car-

nibus camelorum vesci solent," says an Arabian physi-

cian, "odii tcnaces sunt. Cujus rei causa manifesta est,

quia necesse est mutetur corpus ad qualitatem ejus ali-
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luonti, quo quis cominuo nuU'itur." Ho aflci-wards adds,

" idcoque iatcrdicta est caro Lcoiiuin, aliuiiimque cjus-

modi lorai'um, iic esu carnium earum ejus modi uaturam

ipse homo induat;" (Pocock Spec. 88, 89;) but we
think a more probable and certain cause may be found

in the nature of their government.

The patriarchal form of government has prevailed

among the wandering Arabs from the r«iiotcst antiquity.

The authority of a Shicck is that of a father over his

family, whose obedience is founded upon natural aflec-

tion and the benevolence of the ruler. All the Schiccks,

however, who belong to the same tribe, enter into an

association for their common defence and security. 'J'hey

acknowledge a common chief, who may guide and direct

them in their predatory warfare ; atid in maintaining the

honour and independence of their tribe against the at-

tacks of their neiglibours. This chU-f is dignihed with

the title of Schieck of Schiecks, and is elected from a

certain family in which this dignity is hereditary, by the

inferior Schiecks, without any regard to seniority, lineal

succession, or any other consideration, except superio-

rity of abilities. The power of the grand Schieck is

limited bv custom. He considers himself as absolute

lord of his w hole territories, and accordingly exacts the

same duties upon merchandise passing through his do-

minions as are levied by other princes. He is obliged to

treat the inferior Schiecks as associates rather than sub-

jects, and to share with them the sovereign authority-

If dissatisfied with his government, they depose him, or

depart with their flocks, and leave him at the mercy of

a rival, or more powerful tribe. The lower classes are

bound to their chiefs by the same tenure ; they can quit

his service at pleasure ; their steps are unconfined, the

desert is open, and the spirit of liberty, which animates

the whole nation, renders them incapable of continued
subjection. Thus the Bedouin, nursed in independence,
and master of his actions, soon acquires a high sense

of his own importance. This renders him proud, easily

provoked, and impatient of controul. Ignorant of sub-

mission, he cannot brook the language of authority
;

and his services are the effects of inclination rather than

of constraint. His own arm is the guardian and aven-
ger of his honour; and his nice sensibility weighs the
insult rather than the injury. Every injury, therefore,

he considers as a stain upon his honour, which requires
the greatest sacrifices to efface—consequently forgive-

ness is with him an indelible reproach. Wherever a
similar form of government prevails, there we find simi-

lar manners and dispositions. Among the Scottish clans,

in their lawless and ferocious state, family quanels were
prosecuted with equal rancour and animosity. These
quarrels familiarized them to blood and slaughter, and
the death of an enemy, however effected, was always a
matter of triumph.

In the milder climate of Yemen, and the more fertile

districts, monarchies, more or less extensive, have exis-

ted from time immemorial. Such are the dominions of
the Iman of Sana ; of the Iman of Oman ; of the Sherriffe
of Mecca ; and of some princes in the province of
Hadramaut. The power of the sovereign in these
governments is almost absolute. Yet the ^nius and
habits of the people compel them to exercise their

authority with justice and mildness. The domains of
many independent and refractory Schiecks are scattered

throughout their territories, and with one or other of
these they are continually at war. Many of these chief-

tains, however^ attach themselves to the interests and

fortunes of the reigning sovereign, and pay a trilling

tribute by way of ti;ue for the lands that are situated in

their dominions. The Imams arc th.e reputed succes-
sors of Mahomet, and are acknowledged as temporal and
spiritual heads within their dominions. 'I'his title is

considered as synouimous with Culif'.h and limir cl

Moumcneen, " Prince of the faithful." The Sherriffes,
or Sejeids, arc another branch of the posterity of Maho-
met; and though those of Hedjas are esteemed the no-
blest of his descendants, having made fewer intermar-
riages with strangers, yet tliey have never attained the
dignity of Caliph. They appear, however, to have al-

ways enjoyed the sovereignty over the principal cities of
Hedjas. The title of Schieck is founded upon the cus-
toms of a pastoral people, who know no distinctions of
rank, but that of the heads of families. It is the most
ancient, and also the most common title in Arabia. Some
of the illustrious Schiecks among tlie Bedouins deduce
their origin from princes, who flourished long before the
time of Mahomet; and whose ancestors, from time im-
memorial, have enjoyed independence and sovereign
power. The descendants of Mahomet hold the first rank
among the Arabian nobility ; and, from the peculiar
manner in which the honour of Sherrift'e is transmitted,

they have become so numerous, that in some places
whole villages are peopled with the same family ; the sou
of a Sherriffe enjoys the title, and transmits it to all his
posterity, so that the most extreme poverty, and the
highest order of nobility, are sometimes joined in the
same person. In the province of Hedjas, Sherriffes
are treated with the greatest kindness and respect, the
relation which they bear to the prophet procuring them
greater veneration than what is received by their most
illustrious chieftains. Next in honour are the families
descended from the tribe of Koreish, which have enjoyed
considerable privileges since the days of Mahomet.
Their chief office is the keepers of the keys of the Caaba,
which Mahomet conferred upon the family of Othman
Kbn Ilha. Some of these families being often called

upon to prove the genuineness of their extraction, in or-

der to maintain their envied privileges, have preserved
a faithful genealogy of their descent for more than ten
centuries. The Sherriffes and Schiecks have contrived
a more compendious method of proving the nobility of
their origin, without rendering it less doubtful. They
select some illustrious character from whom tiicy are
universally allowed to be descended ; another great man
is pointed out as his ancestor ; thus proceeding back-
wards to the founder of their family. Were the Arabs
not to abbreviate their genealogy in this manner, it would
be impossible for them to make out any regular tables
of descent, as they have no public registers or historians.

The Bedouin chiefs greatly pride themselves upon their
nobility, as it cannot be forfeited by any misdemeanour,
or conferred, as in other countries, by any priest or po-
tentate ; and they would not change the appellation of
SIderk for that of Sultan or Caliph.

The Arabians are of a middle stature, thin, and of a
swarthy complexion, with black hair, black eyes, and
black beard. Their dress is suitable to the general fash-

ion of the east, except tliat they have more variety than
the neighbouring nations. Arabians of distinction, in

Yemen, have wide diawcrs of cotton cloth, over which
they wear a shirt ; and a vest with strait sleeves is co-
vered with a flowing gown. A girdle of embroidered
leather encircles the loins, at whicli is suspended a kind
of crooked cutlass, called a jambea. They wear, by

K k 2



260 ARABIA.

way of ornamciu, a piece ol' line luiun cloih hanging

over tucir sliouldeis. They use no stockings, and luive

only a sort of hall-bools or slippers upon tlieu- leet.

Their head-tlress consists of from 10 to 15 bonnets of

linen or cotton, the outmost richly embroidered with

gold, round which is wrapt a sort of muslin, witli silk

or golden fringes flowing loose upon the shoulders.

This cumbersome covering is to secure their heads

from what is called strokes of the sun ; and in tiiose hot

countries, labourers will strip themselves naked, and

place their clothes upon their nead. Some have drawers

and a shirt, but the greatest number nave omy a piece

of linen about the loins, a large girdle with tne janibea,

and a piece of cioth about the slioulders. Some of the

independent tribes have only a cloth upon the loins, and

a piece of cord about the head to contine tbe hair. Large

drawers, a flowing snirt, and a veil, is the general dress

of the females. Their faces are disfigured with black

spots, by way of beauty, impressed into the skin. Tneir

eve-orows are artificially blackened ; their leet and hands

stained brown, and their nails red. They wear a great pro-

fusion ot rings, with bracelets and necklaces of false pearls.

The subjects of the Imam of Sana shave their heads;

but in tne other districts the hair is preserved and

knotted up behind in a handkerchief. Their mustachoes

are, in general, kept very short, but all wear the beard

its natural length. Conformable with their dress is

their manner of sitting. They squat themselves upon

the ground, with the legs crossed under the body, a

posture very convenient and refreshing to those who
wear loose garments. In the presence of a superior, an

Arab sets with his knees close together, and the weight

of his body resting upon the heels. In this posture

they usually place themselves at table, as it occupies

least room ; but it is very uneasy to those who are not

accustomed to it. Instead of chairs, which are unknown
in the east, the rooms of the higher classes are laid

round with cushions, and their floors with rich carpets.

The Arabs are in general abstemious and temperate.

Animal food is thought very unwholesome in hot cli-

mates ; and, except among the Bedouins in the desert,

very little is used in Arabia. Their principal food con-

sists of rice, pulse, and milk ; the common people live

chiefly upon durra made into cakes, v/ith camel's milk

or butler. Their manner of eating, however, is most

repulsive to Europeans. They have neither knives nor

forks, but make a dexterous use of their fingers, and

cat with amazing quickness. No sooner is a dish set

upon the table, than all hands are thrust into it, and it

is instantly emptied of its contents. Another imme-
diately supplies its place, which is as quickly dispatch-

ed ; and the service is repeated until the whole company
are satisfied. Before they sit down to table they repeat

a short prayer, " in the name of the most merciful God ;"

and every one, when done, rises without waiting for the

rest, and pronounces, " God be praised." Their fa-

vourite drink is kisc/icr, which is prepared from the

tiusks of coffee beans, slightly roasted and pounded It

tastes like tea, and is thought very refreshing. Though
the use of intoxicating liquors is prohibited in the Ko-
ian, yet some of them indulge in private, but never ap-

pear drunk in company or in the streets. The rich sub-

stitute tobacco in their place, smoking it mixed with a

kind of odoriferous wood, which communicates to it a

very agreeable taste ; the lower people smoke haschich,

the dried leaves of a sort of hemp, which exalts their

courage, and raises their spirits to a state of intoxica'

tion. Their chief places of amusement are the public
coffee-houses, which arc vtiy much Irecjuenteu. Tiiere
they are served with pipes and coflee, and tnlertamed
With music, songs, and orations. Tne orators are gen-
erally poor sclioiars, who frequent these places to eara
a seamy subsistence. They recite tales aiiu tables of
their own invention, or repeat passages li cm some fa-

vourite autnors. As all games ot chance are forbiduen

by the Koran, their principal sedentary aniusements are

chess and draughts, of which tney are so fond, that

they will sometimes sit a whole day without intenup-
tion.

Strangers to the luxuries of the table, the Arabians
are equally unacquainted with the comlort and conve-

nience ol a good habitation. Their builuings display no
exterior magnificence, nor their upartaienis splendour

or elegance. Tlie common people are miserably lodged:

Houses made of mud, th. tched with grass, witnout

windows, and with a straw mat for the door, lorm many
of the streets in the chief cities of Arabia. The house-s

of the rich, however, are sometimes built of stone or

burnt brick, with terrace roofs ; but few of them have
glass windows. As it is considered very unpolite to

salute a woman in Arabia, the women generally occupy
separate apartments, which are in the back part ot tne

house, where strangers are never uitroduced. Those
who have no such apartments, are careful when they

carry a stranger to the house, to enter first, and cry.

tarik, " retire," upon which tlie women instantly disap-

pear, and are invisible to their best friends.

The arts and sciences, which, during the dark ages,

were protected and successfully cultivated in Arabia,

are now neglected and almost unknown. That spirit of

enterprise, both in science and in war, which actuated

its inhabitants while under the domuiion of the Caliphs,

whose arms were attended with victory, learning, and
civilization, is now sunk into indolence and superstition.

Their love of literature has been exchanged for petty

quarrels and superstitious quackeries. The pillaging

of a caravan, or the humiliation of a refractory chief, is

now deemed more honourable warfare than foreign con-

quest ; and fortune-telling, or juggling, is preferred to

sound philosophy and the liberal arts. Indeed there is

scarcely a country in the world where the j>eople are so

universally ignorant ; and this nation, once so famous

for their learning, instead of keeping pace with the

rapid improvements wliich have lately been made in

Europe, seem now to be fast declining and hastening

towards a second barbarism. To trace this deiection

in science to its source would be difficult and almost

impossible. Arabia having long since ceased to be the

channel of commerce between India and the continent,

all communication witli the kingdoms of Europe have

been interrupted. Attached to their native country and

their particular customs, and surrounded with a people

who are groaning under all the horrors of tyranny and

oppression, they seek no intercourse with nations wlio

might rob them of that independence, which it is their

chief study to preserve. Immediately after the ruin of

the power of the Caliphate by the Tartars, the Arabs

shook off Aeir subjection, and resumed their ancient

government of independent chiefs. Ever since that pe-

riod they have been continually distracted with internal

war and family feuds, and have thus lost all relish for

the arts of peace. Their nobility, their horses, and their

arms, are the chief objects of their attention ; and all

their civilization consists in their skill in horsemanship
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and their experience in war. The little encouragement,

therelorc, which Icarnhig and the aris have met with in

this country, cannot but have palsied every exertion in

their behalf. Tnc intricacy ot their alphabet has also

tended ijreatly to cramp the general ditiusiou oi know-
ledge. Tney have a great dislike to printed characiers,

which they say cannot bo made legible ; tlieir books,

therefore, being all written with the hand, are so scarce

that very few are able to procure them.
Except among the Haniyarites, a people of Yemen,

and some Jews and Christians, who were called the

people of the book, the art of writing was unknown in

Arabia all the 6th century. The Hamyariiic cliarac-

ter, supposed by some to be the most ancient in the

wor.a, was rude, intricate, and confused ; and from the

niuiual connexion and dependence of its letters, was
denominated " Al Mosnad." It was never publicly

taught, nor was it even allowed to be used without

permission. This was succeeded by the Cufic, so called

from Cufa, a city in Irak, which was invented by Mora-
vier h.bn Aforra, a native of that countiy, who flourish-

ed not m.uiy years before Mahomet. This alpliabet was
introduced among the Koreishites at Mecca by Bashar
the Kcndian, and w^as the first character in which the

Koran was written. It is very different from the Hamy-
aritic, but scarcely superior to it either in beauty or

convenience. The Hamyaritic, howevei, still prevailed

among the inhabitants of Yemen, and they were unable

to read the Cufic, when the Koran was first published

after the death of Mahomet. The Cufic is now almost

entirely lost, and the Arabic character at present in use,

to which it has given place, is ot a more modern origin.

Though formed from the Cufic it is very different from
it, being both more elegant and expeditious. Its in-

vention is ascribed to the Vizier Ebn Mo/cla/i, who flou-

rished in the beginning of the tenth century ; but it was
only completed and reduced to its present beautiful form
about the year 1240, by Yakut ai Mostasemi, secretary

to Al Mostasem, the last Caliph of the family of Al Ab-
bas. Though the Arabs pride themselves greatly upon
the elegance of their hand-writing, which they have un-
doubtedly brought to great perfection, yet, in common
business, it is almost illegible. Its greatest beauty, they
say, consists in the manner of joining its letters, the
want of which is the cause of their dislike to the style

of Arabic books printed in Europe.
Their language, though one of the most ancient and

general in the world, has not escaped the ravages of
time, but has undergone such changes and alterations,

that even the dialect of the Koran differs as widely
from the present Aral)ic as the Latin docs from the Ita-

lian. It is altogether unintelligible to the vulgar, and
is now taught in their schools and colleges as a learned
language. The learned Schultens maintains, in his

Orat. Ling. Arab. p. 28, that the Arabic tongue de-
scended, in its original purity and prrfection, from the
deluge to the time of Mahomet. This opinion is also
ably and zealously defended by Professor Robertson, in

his dissertation " De Origine, &c. Linguse Arabitse."
This, however, appears to us a very imjnobable con-
jecture. For if the language of the Koran lias suffered
such material changes and corruptions during 1200
years, can we suppose it could have been transmitted
pure and unadulterated for a period of more than 3000

;

particularly when we consider that the Konishites,
•whose idiom is allowed to have been the purest and
richest that Wus spoken in Arabia, were ignorant of the

art of writing ? If the intimate intercourse vhich would
naturally subsist between the Arabs and the conquered
naiions may well account for the degeneracy of their

language since the age of Mahonut, might not the fre-

quent communication which the ancient Arabs had with
thstant and neighbouiing naiions in a commercial cha-
racter, operate in the same manner upon the ancient
Arabic ? That considerabie changes v. ere the conse-
quences of these coumiunications we firmly believe

;

and it is even allowed, by the Arabs themselves, that
the greatest part of their language has been lost. The
difl'erence between the idioms and plu'aseology of the
Koran, and tliose of the Ilelirew or Syriac, renders its

degeneracy still more probable, for the Arabic is un-
questionably a sister dialect of the Hebrew, and must
have proceeded from the same origin ; nay, some liave

even maintained, tliat, in its original and unadulterated
estate, it was pure Hebrew.
The two principal dialects of the ancient Arabic wern

the dialect of the Koreish, the descendants of Ishmael,
and that spoken by the Haniyarites and other genuine
Arabs. The former is supposed to have consisted
chiefly of Hebrew, and is ascribed to Ishmael as its au-
thor, who first spoke it ; and, according to Dr Pococke,
formed it of the Hebrew and the language of the Jor-
hamites, after he had contracted a matrimonial alliance
with that nation. The Hamyariiic dialogue approached
nearer to ihe purity of the Syriac, (the original language
of the first inhabitants of Arabia,) but is now entirely
lost. The dialect of the Koreish, which is denominated
in the Koran the /lers/iicuous and cliar Arabic, claims
the preference for harmony and expression to all other
Arabian idioms. Their residence at Mecca, whither
numerous pilgrims of rank and learning, from every
quarter of Arabia, yearly resorted to visit the Caaba, af-

forded them opportunities of making themselves ac-
quainted with the beauties of the different dialects of
their country, and of transfusing them into their own.
At the great feasts, which were held by the pilgrims
during their stay in this city, literary compositions,
which excited an emulation to excel among the different
tribes, formed their chief amusements. From these
compositions the Koreish selected such words and ex-
pressions as they judged most pure and elegant, and
adopted them into their own dialect, which acquired bv
this means a facundity and beauty peculiarly its owii.
In tlie seventh century it was the general language of
Arabia, the other dialects being incorporated with it,

or having gradually become obsolete. Mahomet wrote
the Koran in this dialect, which he boasted was the lan-
guage of paradise. It has, however, become a dead
language ; and is, at present, studied by the Mahome-
tans, in the same manner as the Hebrew and Greek are
studied by European Clirislians.

The high commendations bestowed upon this lan-
guage, not only by the Arabs themselves, who are in-
deed extravagant in its praise, but by the most eminent
European scholars who have studied it with attention,
lead us to consider it as excelling in richness, harmony,
and energy, every other lantnuige in the world. The
Arabs represent it as so immensely copious that no
person, without inspiration, is able to comprehend it in
its whole extent. They allege that it has 1000 terms
to express sword, 500 for lion, COO for serpent, and
more than 80 for honey; yet, notwithstandintj this va-
riety of words, it is equally distinguished for perspi-
cuity and precision, The learned Professor Hunt ex-
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presses his opiiuou of lUc excellencies ol'ihc Arabic in

his " Orat. de Ling. Arab." Nusquam niilii crcditc,

inquil auribus magis pavciuir, quam in Arabia ; nulla

lingua, a xuKuipmicc omiii alienior, quam Arabica. Quaii-

quam cnini nonnuUa ejus litcra minus fbrtasse suavitcr,

immo durhis ctiam sonuerint, ita tamen Arabcs eas

tempcrarunt, ut aspcras cum lenibus, duras cum mol-

libus, graves cum acutis, miscendo, voces indc non

minus auditu jucundas, quam pronunciatu faciles con-

fecerint, totique sermoni mii-am sonorum tarn dulcedi-

nem quam varietatem addiderint. Quod quidem ora-

tionis modulandae studium in Corano adeo manitcstum

est ut primi Islamismi oppugnatores eum librum ma-

gica ideo arte scriptum dixerint. Nee auribus tantum

gratus est Aralnsmus, sed et animi conceptibus expri-

mendis aptus, sonos sues sententiis semper accommo-

dans, et lelici vcrborum junctura ipsam rerum natumm
depingens."

The Arabic is at present the most extensive language

in the world. Wherever the Arabs have carried their

conquests, there they have established their language

and religion. Besides in Arabia, this language is

spoken from Samarcand to Cairo, and extends along

the southern coasts of the Mediterranean, even from

the Nile to the Niger. This extension, however, has

been the great cause of its present debasement, and of

the variety of dialects into which it has split. The con-

quered nations still retained many terms and phrases of

their ancient language, which they incorporated with

the language of their conquerors. The dialects of these

nations bear much the same relation to one another, as

the languages of Spain, Portugal, and France. In Ara-

bia, the dialect spoken by the highlanders of Yemen
bears the strongest resemblance to the language of the

Koran, from their having little intercourse with stran-

gers. But throughout the other provinces, the diver-

sity of dialects and pronunciation is so considerable,

that the language of one province is altogether unintel-

ligible to the inhabitants of another. This degeneracy,

however, will not appear surprising, when we take a

view of the rise and fall of learning and religion in this

country ; and we shall find, that the language and re-

ligion of the Koran have undergone the same late.

The ancient idolatry of Arabia fell before the power

-and promises ofMaliomet, who, in a short time, estab-

lished his religion throughout the whole of this penin-

suls. The Christians, once a considerable sect in this

country, have also mouldered away under the oppres-

sions and persecutions of the professors of Islam. But

the Jews are still pretty numerous in Arabia ; and

though they are odious to the Mahometans, and held in

greater contempt than any other sect, yet, on the moun-

tains of Khiebar, some tribes have maintained inviolate

their religion and independence. Those dispersed

through the prhicipal towns have synagogues, and enjoy,

v.'ithout interruption, the exercise of their faith. They

are fond of living together, and generally form a village

separate from the city. Mahometanism itself is no

where in Arabia professed in its original purity ; it has

split into various sects, who regard each other with jea-

lousy and aversion ; and, although they all acknowledge

Mahomet as their prophet, and receive the Koran as

their guide both in civil and ecclesiastical polity, yet

they treat one another as heretics and infidels. The
chief of these sects are the Sunnites and Zeidites. The
religion professed by the Sunnites is very different from

the religion of the Koran. They have corrupted the

simplicity of Mahometanism, and converted it into a
heap of extravagancies and superstitious ceremonies.
Tlicy acknowledge a long list of saints, to whom they
impute the most absurd and ridiculous miracles. These
are, in cases of necessity, the objects of their worship
and invocation, and then they are addressed in prefer-
ence to the Deity. The posterity of tnese saints are
treated with equal veneration as the desccnUants of their

prophet ; and he who can number a reputed saint in his

family is looked upon as an ecclesiastic l)y birth, and
dignified with the title of Schieck. All the sherriftes

arc in general rigid Sunnites. The Zeidites are less

bigottcd and superstitious. They have neither saints,

santons, nor dervises, nor are they so exact in respect
of prayers and ceremonies; they are, however, exclud-
ed by the Sunnites from worshipping in the Caaba, and
every pilgrim of this sect is obliged to pay a heavy tax
to the Sherriffe of Mecca, for permission to visit the
holy city. The Imam of Sana is a Zeidite, and this sect

prevails throughout Yemen. In the province of Neds-
jed, a new sect has lately sprung up, which threatens a
revolution in the religion of Arabia. The founder of

this sect was Abd' ul Wahheb, a man learned in all the

sciences of Arabia. He was a native of Aijxne, a town
in the district of El Ared ; and, after prosecuting the

studies which are chiefly cultivated in his own country,

he travelled into Persia. Returning to his native place
he began to propagate his opinions, and soon succeed-
ed in converting several independent Schiecks, whose
subjects immediately embraced his religion, and re-

ceived him as their prophet. His tenets are, that God
is the only object of adoration and prayer; that the in-

vocation of saints, or the mentioning of Mahomet's
name, or any other prophet's, in prayer, is idolatry ;

that no books were ever written by divine inspiration,

or brought down from heaven by the angel Gabriel

;

and that Mahomet, Jesus Christ, and Moses, were
merely great men, whose histories might be read with

improvement. This religion is spreading fast among
the inhabitants of Nedsjed, and the whole district of EI
Ared already acknowledges its authority. The inde-

pendent Arabs, who inhabit the district lying between
the territories of the Sherriffes of Mecca and Abu
Arisch, are still idolaters.

The learning of the Arabs, before the time cif Maho-
met, which they denominate the age of ig->ioi-a>ice, con-

sisted chiefly in astronomy, and a perfect acquaintance

with their own language. A people lying night and

day in the open plains under a cloudless sky, leading

an unsettled and roving life, and employed solely in the

care of their flocks and herds, could not but be attract-

ed with the appearance of the heavenly luminaries.

Their attention, however, was principally directed to

the fixed stars, contrary to the practice of the Greeks
and Chaldeans, whose observations were, in a great

measure, confined to the planets. But their knowledge

in astronomy was derived only from long observation

and experience ; and the Arabs seem to have made no

farther progress in this science, than merely to give

names to the stars, and to observe their influence upon

the weather. Their principal accomplishments were

eloquence and poetry, and he that could persuade his

countrymen to a great enterprise, or dissuade them
from a dangerous one, was ever after honoured with

the title of Khateb, or orator. Their elo(iucnce was

addressed to the imaginations, rather than to the judg-

ments of their audience, and the beauty of their ora-
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tions, according to Pococke, consisted chiefly " in the

fulhiess of the periods, the elegance of the expressions,

and the acuteness of their proverbial sayings." An ele-

gant and instructive poem was held up as the highest

effort of human genius, and the poet reflected more ho-

nour upon his tribe by the performance, than the great-

est military achievement could confer. At the annual

fair of Ocadh, a prize was disputed by the principal

bards of the nation. Their compositions were repealed

aloud, and the victorious performance was deposited in

the archives of the kingdom. An emulation was thus

excited among the different tribes, who should produce

the best poem, and he who excelled was looked upon as

affording the most satisfactory proof of his nobility and

ingenuous extraction ; but, from their great ignorance

of the art of wiitiiig, many of their best compositions

have been lost. However, seven of these ancient poems,

entitled " Moa'dahat" which were inscribed in golden

letters upon Egyptian silk, and suspended in the Caaba
at Mecca, are still extant, and have been translated into

English, by the late Sir William Jones.

From this stale of barbarism and ignorance, which
the Mahometans represent as so deplorable, the Arabs
were far from being relieved by the introduction of Is-

lamism. Instead of contributing towards the progress

of knowledge and philosophy, it involved them in great-

er darkness. Their illiterate prophet had grafted his

religion upon the ignorance and prejudices of his coun-

trymen, and it was necessary, for the success of his

plans, that this ignorance should continue. For this

purpose, he suppressed the annual meeting at Ocadh,
where the only spirit of improvement and emulation was
cherished and maintained : and issued an edict, whereby
the study of the liberal arts and sciences was rendered
a capital offence. To supply the place of philosophy

and true science, to captivate the imaginations of his

upstart followers, and to enthral their minds in darkness
and superstition, he sent forth the Koran as the rule of

their faith and practice. This book he compelled them
to receive as a revelation from heaven, and as contain-

ing whatever was necessary and useful to be known;
and he required implicit submission to his authoritv, as

the interpreter of the Deity. From this time to the

accession of the family of the Abbasidae to the caliphate,

no ray of science shone upon Arabia. Knowledge was
trampled under foot by ignorance and bigotry. Con-
quest and plunder were the chief employments of the
Mahometan caliplis; and the ruthless Omar sacrificed

to the barbarous edict of his prophet, the irretrievable

labours of philosophy and science, and ordered the
royal libraries of Alexandria, which had been accumu-
lating for ages, to be delivered to the flames. But in

the 136th year of ihc Hegira, (A. D. 754,) under the
auspices of Al Mansor, the second caliph of the Abba-
sidian dynasty, the light of science began to dawn upon
Mahometan darkness. Al Mansor has removed the
seat of empire to Bagdat, which was at that time the
residence of numerous Christians, eminent for their
learning and their knowledge in medicine. Some of
these being introduced into the court of the caliph, as
his physicians, inspired him with the love of literature
and philosophy. Under his zealous patronage, many
works upon philosophy, astronomy, mathematics, and
medicine, were translated from the Greek, and a taste
for knowledge was thus diffused among his subjects.
The Christian physicians, by their superior skill in

medicine and the sciences, gained them the favour and

esteem of his successor, and the happy effects of Al
Mansor's exertions ajipearcd in the caliphates of Al
Rashid and his youngest son Al Mamon. This last

prince was not only a liberal rewarder of merit and ge-
nius in others, but was himself an enlightened scholar,

and applied his mind assiduously to literary pursuits.

He collected with care, the most valuable manuscripts
in the Greek, Persian, Chaldean, and Egyptian lan-

guages, which had escaped the barbarity of Omar, and
employed learned men to translate them into Arabic.
To his honour it is recorded, that one express condition

in a treaty of peace, which he entered into with Alichael

III., emperor of Constantinople, was, that he should
have liberty to search out all the books on philosophy
that could be found in Greece. But we must not forget

(and we mention it with regret), tliat this illustrious

patron of learning, through an ill-judged partiality for

his native language, commanded, that, after the Arabic
versions were finished, all the original manuscripts
should be destroyed. He instituted several schools,

where pupils were instructed in philosophy and other
branches of learning ; and such a love of science and
spirit of research was excited among the Arabians by
his example, that scarcely a mosque was erected with-
out annexing to it a school, in which were taught phi-
losophy and literature. See Alma.vsou and Almamon.
By this increase of knowledge, their attention was natu-
rally directed to their religion. To reconcile its doc-
trines with reason and common sense, and to defend it

against the reasonings and ridicule of the Jews and
Christians, was their chief study. The philosophy of
Aristotle, whose writings held a distinguished place
among the translations, and which were studied with
great assiduity, was pressed into the service of the
Koran ; and in order to gloss over the absurdities of
this book, and to conceal its real dogmas, they were
obliged to have recourse to metaphysical subtilties,

which were highly displeasing to the most pious and
zealous Mussulmen. This scholastic theology was de-
nominated by the Arabians, Al-Calam^ or "the wisdom
of words," which afterwards became so unpopular
among them, that it was said by Al-Shafi, " Whoever
devotes himself to the wisdom of words, ought to be
impaled, and carried through all the tribes of Mussul-
men, the public crier every where proclaiming. This is

the reward of the man who has forsaken the Koran, and
the sacred traditions, to follow Jl-Calam." While uni-

versal barbarism prevailed among the western Chris-
tians, the sciences were flourishing and protected in

Arabia; Bagdat became the seat of learning and the

m\ises; and, in the 12th century, its college could boast
of containing 6000 persons, including masters and scho-
lars, among whom were many eminent mathematicians
and astronomers. From this centre, the light of philo-

sophy was disseminated by the conquests of the Arabs
through a great part of the woi'ld ; and the schools of
Spain and Africa were distinguished by the names of
Ax<erroes, Aviceima, and other eminent philosophers.

Few discoveries, however, were made in the sciences
by the Arabs, who may be said to have preserved, ra-

ther than to have improved them. But we must ac-

knowledge our obligations to them for the science of
algebra, or universal arithmetic. Medicine is also in-

debted to them for considerable improvements, chiefly

in the pharmaceutical and chemical parts. Though the

sciences were particularly cultivated in Arabia, yet it

would seem that the arts were not entirely neglected
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A clock of curious workmanship, resembling a CUftsy-

dra, is s;iicl to have bc.n sent by the calipli Al-Rashid,

as a present to tiio enipcior Ciiaiieiiiague. Learning

;ind karned men thus continued to enjoy the counte-

luuicc and support ot the Arabian prniccs, till the Ijth

centurv, wlicn the caliphate was abolished by Huiacu

the Tartar, and Bagdat yielded to his victorious arms.

This city, then the richesi and most powerful in the

world, was delivered up to plunder and to the flames,

in the 656th year of the Hegira, (.\. D. 1258.) Learn-

ing was thus driven from her asylum, and compelled to

fly for refuge to Europe, which was then emerging from

superstition and barbarism.

The sciences seem to have risen and fallen in Arabia

with ilie Abbasidean dynasty; for from this time the

Arabs have sunk into their former ignorance. At pre-

sent, they have lost all taste for literary pursuits. The
chief studies of their literati consist in the interpreta-

tion of the Koran, and the ancient history of the Maho-
metans. They receive very little encouragement from

their princes, and are in general very ignorant. Thc-y

know nothing of philosophy, and their scanty acquaint-

ance with astronomy is derived from tradition rather

than from any observations of their own. They seem to

study this science solely as an auxiliary to astrology,

which is much cultivated and highly esteemed in tlie

east. Though some of their astronomers are able to

calculate eclipses, and are acquainted with their cause,

yet the popldar superstition still prevails in Arabia, that

the planet is pursued by a huge fish, which they at-

tempt to frighten away with the beating of drums and

brazen kettles. In the dominions of the Imam of Sana,

there are two considerable academies, one at Zebid for

Sunnites, and the other at Damar for the Zeidites. But

for want of proper books and instructors, they have made
very little progress in any branch of philosophy.

The deplorable ignorance in which this once en-

lightened nation is now involved, appears from the high

estimation in which the occult sciences are now held

among them. Their streets are continually infested

with fortune-tellers and jugglers, who are treated with

respect, and liberally rewarded for their exertions.

Some of them pretend to be familiar w ith genii, to know
what is passing in the most distant countries, to disco-

ver hidden treasure, to cure diseases, and to preserve

their votaries from the power of enchantment, and every

other accident. Tlie Arabs are, in particular, passion-

ately addicted to alchemy. They suppose that the se-

cret of making gold is known to the Venetians, and

many of them ruin their fortunes by their eager re-

searches after it. Their skill in medicine is scarcely

superior to their knowledge of philosophy. Those who
practise it, know little more than the technical terms,

and the use of simples, which they sometimes apply

with wonderful success. Regular and temperate in

their manner of life, the Arabs are preserved from many
of the diseases incident to Europeans. A very common
disorder in Yemen, is the attack of Guinea ivonn, or

Ve?m Medinensis, which is ascribed to the frequent use

of putrid waters. This disease is not dangerous, if the

worm can be extracted without breaking. It is slender

like a thread, and about two or three feet long. If, un-

hickily, broken while extracting it, it returns into the

body, and death is often the consequence. But the

most loathsome distemper is the leprosy, which seems

to be endemic in Arabia. Three different species of

this disease are prevalent in this country, two of which.

named Bohak and Sarros, arc more disgusting than
dangerous; me other called Juddam, is very malignant,
and apparently infectious.

At one tune, the Arabs were the first commercial
people in the world. They had monopolized the wliole

trade with India, and distributed her merchandize to

the western continents. The riches of the east conti-

nued to How in this channel, till the discovery of the
Cape of Good Hope by tlie Portuguese. Since ihe

opening ot this new communieatioii between the eastern
and western worlds, the importance ot Arabia has ra-

pidly declined. Tiieir exports are now confined, in a
great measure, to their own productions. Immense
quantities ot coffee (which is their staple article of com-
merce,) are exported from the ports of Muc/ia and Lo-
lieia. This is occasioned, in a great measure, by the
supposition that this plant has heating effects upon the

blood, so that very little of it is consumed by the Ara-
bians themselves. This article is only used among the

higher classes, the common people contenting them-
selves with the husks and the shell, of which they make
a wholesome and pleasant beverage, called Kischer.

The quantity of coffee yearly exported has been com-
puted at twelve millions five hundred and fifty thousand
weight. It was formerly carried by Dows from Loheia
to Jidda, and was thence conveyed to Constantinople,

either by caravans, or in large Turkish vessels, to Suez,
and across Egypt to Alexandria, from which it was
shipped for every part of Europe. About the beginning
of the last century, however, the European vessels be-

gan to carry the coffee round by the Cape, which pro-

duced such a diminution in the duties levied in Egypt,
that the Porte sent an embassy to Sana, to request the

abolition of this new system of trade. No fewer than

16,000 bales of coffee, amoimting in value to about

160,000/. sterling, was annually sent to Jidda, till the

year 1803, when an American trader having carried

here a profitable cargo of coffee, induced so many mer-
chants to follow his exainple, that the quantity of coffee

sent to Jidda was reduced nearly one half. Hitherto

the quantity of coffee exported by Europeans was ex-

tremely trifling, amounting only, in the course of eight

years, to about 8187 bales, while the India Company
imported only 5816, as appears from the following

statement:

—

Bales.

2154 in l~Pj, of which 2100 went to the India Company.
2000— 1796, for the Indi.i Company.
130 — 1"9~, for a private merchant.

72 — 1/98, tor a private merchant.
1866— 1799, for a private merch.int.

6441 — 1800, of which lOOO went to the India Company.
1340 — 1801, of which 716 went to the India Company.

A bale of this coffee, containing 305 lbs. generally

sold at from 36 to 40 dollars per bale; but, in conse-

quence of the competition between the Americans and

the brokers of the India Company, the price has risen

to 50 dollars, at which rate above 8000 b.ales have been

exported to America, and 2000 to Bombay.

The other exports of Arabia are gum-arabic, myrrh,

aloes, almonds, balm of Mecca, frankincense, and some
aromatic and medicinal drugs. The .\rabians obtain the

gum-arabic, myrrh, and frankincense from Africa, but

chiefly from the annual fair at Berbera, which continues

from October till April. Tlje first caravan brings down
about 15,000 bahar, (each bahar is 320 lbs.) of gum-
arabic, which sells at 1 5 dollars per bahar ; and about
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2000 bahar of myrrh, which brings 22 dollars pcrbahar.

The frankincense, which sells at 12 dollars per bahar,

is produced near Cape Guardafui, and is exported from

Bunder Cassim, a harbour of the Samaulics, near Cape-
Felix. The greater part of these articles is exported

from Mocha to Egypt ; a small quantity is consumed in

Arabia and Persia, and some is exported to Bombay. As
the Arabian vessels are excluded from the ports of the

Samaulies, who inhabit the coast from the straits to

Cape Guardafui, the greater part of the myrrh and
gum-arabic is carried in the dows of the Samaulics, to

Mocha and Aden, but principally to the latter place,

where the Banians of Mocha have agents to manage
their business. See Aden, 2d f(///. of this work.

The Arabians supply themselves at the fair of Ber-

bera, with ghee, slaves, camels, horses, mules, and
asses; but the profits upon these articles are much less

than those on the India goods which they exchange with

the inhabitants of Africa, for their gum-arabic, frankin-

cense, Sec. The manufactures of India are in such high
estimation, that the interior chiefs, particularly the so-

vereign of Hanim, who lives twenty days journey from
the coast, send caravans to Berbera to purchase these

manufactures with ivory and gold.*

As their own manufactures are very contemptible,

fheir imports consist chiefly of articles of ornament and
apparel, weapons of defence, and corn. Few European
goods are used in Arabia; their principal imports from
that quarter, therefore, are silver, iron, copper, lead,

fire-arms, and gun-powder. They receive from Abys-
sinia, sheep, elephants' teeth, and musk; from the east-

ern coast of Africa, gold, slaves, amber, and ivory, and
a vast deal of cotton from Coromandel. Surat supplies

them with plenty of linen, and Egypt with rice, lentils,

sugar, and oil. But commerce meets with many vexa-

tious interruptions, from exorbitant imposts levied upon
its commodities. At Mocha, a fourth part of the price

of every ship load of coffee must be paid to the Imam
before it can be put on ship-board for exportation, a cus-

tom as ancient as the time of Pliny, who mentions, that

the Arabs granted a fourth of the value of their produc-
tions to their princes. At the port of Jidda, the imposts
are very high, which arises from the mixed state of its

government, the grand signior, and the sherriffe of

Mecca, sharing the authority and the revenue between
them. The Europeans pay 8 per cent., all other nations
13. This is generally discharged in goods, which the
managers of the customs compel the merchants of the
country to buy at a very exorbitant price : It is on ac-

count of these extortions that we find few of the branches
of business carried on by natives. They are generally
in the hands of foreigners, who retire from the country
as soon as they have made their fortunes.

Notwithstanding the unavoidable inconveniences, the
delay, the danger, the expense, and the fatigue of con-
veying the productions of one country to another by
land, we find that the most valuable traffic of the Ara-
bians, is still carried on by the means of caravans.
Those of Syria and Egypt are met at Mecca by cara-
vans from Yemen and Lachsa, and the collected multi-
tude which annually assemble at that city for merchan-
dise or devotion, have been computed at two hundred
thousand. Though obedience to the dictates of their
prophet may be the apparent object of their journey,

yet commercial ideas mingle with those of devotion, and
the greatest number visit the holy city, chiefly from mo
tives of interest. Mecca is thus crowded, not only with
devotees, but with opulent merchants, and, during thc
few days which they remain tlicre, mercantile transac-

tions are carried on to an immense value. The muslin
and chintzes of Bengal, the shawls of Cachcmirc, the

diamonds of Golconda, the nutmeg and cloves of the

Moluccas, and other Indian commodities, are brought
upon the backs of camels to the fair of Mecca, and
thence are disseminated by the return of the caravans
through the extensive continents of Asia and Africa. By
this commercial intercourse, this city, though situated

in a rocky and barren valley, has become the most flou-

rishing and wealthy in Arabia. The long and toilsome

journies which these caravans perform through barren

deserts and uninhabited wilds, and the fatigue and hard-

ships which the pilgrims must sometimes endure, appear
to us almost incredible : water and provisions must be
carried for many hundred miles. There are few wells

in these parched regions, and the travellers are every
hour exposed to the whirlwinds, and the wandering rob-

bers of the desert. To accomplish such painful journies,

Providence has furnished the inhabitants of these coun-
tries with a beast of burden peculiarly fitted for treading

these burning wastes. From the persevering strength

of the camel, which tlie Arabians emphatically called

the Slii/i of the Desert ; from his moderation in the use
of food, and from the singularity of his internal struc-

ture, by which he can lay up a supply of water for se-

veral days, he is enabled to traverse the most dreary
regions under a heavy burden of seven hundred weight

;

with a pound of food and a short rest, he will travel from
15 to 18 hours a day; and will perform, with astonish-

ing dispatch , a journey impracticable by any other ani-

mal.

The current coins in the dominions of Sana, are the
commesh and half commesh. The commesh is a small

piece, less than a sixpence, of base adulterated silver.

It is inscribed on one side with the name of the Imam ;

on the other, with Emir el Moumeneen, "Prince of the

Faithful." But the coin in which purchases of any amount
are made, is the pataka, or imperial dollar, value 4*. dd.

sterling, and equal to 40 commeshes. The ducats of
Venice, Germany, and Turky, are also current here.

Their coins are all taken by weight, and valued accord-
ing to their fineness.

The weights of Yemen appear to be of Italian origin,

and were probably borrowed from the Venetians, who
once carried on a considerable trade in the Arabic Gulf.

Their rates are shewn in the following table :

10 Drachms -

16 Ounces
20 Rotoio - -

100 Rotoio - -

1 Ounce.
1 Rotoio.

1 Faranzala.

1 Quintal.

At Lohela, the rotoio is of two sorts; one of 140

drachms, used in selling fine, the other 160 drachms,
for ordinary and coarser goods. The quintal of Yemen,
carried to Jidda, is 113 rotoio; because the rotoio of
this place is 144 drachms.
The long measure used in Yemen is 26|^ inches,

which they call the peek of Staniboul; but it appears

• See Lord Valentia's Voyages and Travels, vol. ii. p. 363., where the reader will find some interesting details respecting the commerce
of Arabia-

Vol. II. Part I. LI
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to be rather a distinct measure, for the Stamboiiline

peek measures only 23| inches.

The Arabians, in common with all Mussulmen, com-
pute their time from the flight of Mahomet from Mecca
to Medina, which is supposed to have happened on the

16th of July, A. D. 622; but which in reality took place

59 days posterior to that period, on the first day of the

former Rabi ; and these days were anticipated in the

computation, that the Arabian year might begin, as for-

merly, on the first of the month Al JMoharram. This
epoch is called the Hegira, or " flight," and was first ap-

pointed in the caliphate of Omar. Certain remarkable
events supplied them with epochs before that lime ; such
as the inundation of Al ylrcm, the war of the elephant,

the impious war, &C. The Arabian year consists of

354 days eight hours and 48 mhiutes, which they com-
pute by lunar months. The ancient Arabs, after the

manner of the Jews, reduced their lunar into solar years,

by intercalating a month every second or third year,

making seven months in 19 years; by which means,
their months were fi.\ed to the same seasons ; and the

pilgrimage to Mecca, (contrary to the original institu-

tion) was performed always at the same time of the

year. But Mahomet considering such intercalations as

absolutely unlawful, and contrary to the ordinance of the

Deity, who, he supposed, had appointed the year to con-

sist of 12 months only, prohibited in the Koran the in-

sertion of these months for the future. Hence, the be-

ginning of the Mahometan year is always variable, eveiy
year beginning eleven days sooner than the one preced-

ing, and thus circulating through all the seasons. In

reckoning, therefore, according to the sera of the He-
gira, one year must be added to every 53, nearly, that it

may correspond with the solar computation. In order,

however, tliat their calculations may be strictly liniar,

they intercalate 1 1 days, formed of the odd hours and
minutes exceeding the annual complement of 354 days,

every 30 years, adding a day every third or second year.

The intercalary years are the second, fifth, seventh,

tenth, thirteenth, fifteenth, eighteenth, twenty-first,

twenty-fourth, twenty-sixth, and twenty-ninth. A table,

with the names of their months, and the number of days
in each, may be interesting to our readers. They re-

ceived their present names from Kelab, an ancestor of

Mahomet, which he derived from some contingencies,

which happened in each. They were afterwards sanc-

tioned by the prophet, and have continued as one of the

distinguishing marks of his followers.



ARABIA. 267

impiety and infidelity, or were lost, and swallowed up

among the other tribes,

Kahtan, the father of the Arabians, was succeeded

by Yarab in the government of Yemen ; and Jorham^

another of his sons, founded the kingdom of Hcdjas.

But to follow the transactions and revolutions of these

kingdoms, from their first institution to their extinc-

tion, would involve us in a labyrinth of darkness, and

lead us into discussions incompatible with the limits ot

this work. A few of the most prominent occurrences,

however, that mark their history, may not only be in-

teresting, but may serve to illustrate some of the pecu-

liar manners of this people ; and enable us to trace the

progress of science and civilization in the early ages

of tlie world.

Haba, the fourth king of Yemen, deploring the dis-

tresses to which his subjects were exposed by the re-

peated droughts of this parched country, buiit a stu-

pendous mound betwijen two tiills, for receiving and
preserving the waters which descended from the moun-
tains. Tnis building stood, like a mountain, above the

city of Mareb, or Saba; and was composed of such
strong and solid materials, that many of the inhabitants

built their houses upon the top of it. Tfie water was
carried by aquseducts into the city, and distributed among
the inhabitants. But a more important and political

purpose, it would seem, was intended by this capacious

reservoir. Saba was a great warrior, and had subdued
in battle many of the neighbouring tribes. By making
himself master of the water, he ensured their submis-
sion ; as he could at pleasure greatly distress them by
cutting off all communication with it. This prince is

also said to have been the first who introduced into Ara-
bia the worship of the heavenly luminaries ; whence, as

we before intimated, he received the surname of Abd.
Shems, i. e. " Servant of the Sun."

Saba was succeeded by his son Hamyar, who gave
his name to the kingdom of Hamyar ; and whose de-
scendants were called Hamyarites, the same with the
Homerites of Ptolemy and other Greek authors. After
Hamyar, we have a series of 20 princes of the same
family ; but of whom nothing remarkable is recorded.
The last of these was succeeded by Amran^ of the pos-
terity of Cahlan, the brother of Hamyar, to whose fa-

mily the throne of Hymar was now translated, and whose
descendants continued to sway the sceptre, in an unin-
terrupted succession, till about 44 years before Maho-
met. It was during the reigns of some of these mo-
narchs, that the famous reservoir of Saba was broken
down by a mighty flood, which swept away the whole
city, with the neighbouring towns. This terrible inun-
dation is stiled, in the Koran, " the inundation of Al
Arem," and is supposed to have happened about the
time of Alexander the Great. The destruction occa-
sioned by the flood was so dreadful, that no less than
eight tribes were compelled to abandon their habitations,

and seek for other settlements; and it became a prover-
bial saying among the Arabs, to express a total disper-
sion, that " they were scattered like Saba."
Some of these tribes, under the conduct of Malec, a

descendant of Cahlan, removed into Chaldea, or Trak,
and founded the kingdom of Hira ; which continued to

flourish till the caliphate of Abu-Beh\ when Al I\Tondar,

the last of its princes, lost his life and crown, by the
arms of Khaled Ebn-AI-Walid. The other tribe of Azd
settled in Sijria Damascena, after expelling the original
inliabitants, and gave rise to the kingdom of Ghasmn.

Here they maintained themselves, according to Abulfe-
da, for 616 years; when Jabalat:, the son ot Al Ayliaiti,

submitted to the caliph Omar, and became a convert

to Mahometanism. But soon after returning to Chris-

tianity, lie abandoned his throne, and retired to Con-
stantinople.

The last prince of the Hamyaritic line, who reigned
in regular succession, was the impious Yusof, surnamed
Dhu Nowas, from his flowing curls. He was a bigottcd

Jew, and treated his Christian subjects with the great-

est barbarity. Elesbaan, king of Abyssinia, having de-

clared war against him, for massacring certain Christian

merchants, overthrew him in battle, stripped him of his

dominions, and placed a Christian prince upon the throne

of Hamyar. But Dhu Nowas, upon the death of this

prince, found means of again seizing upon the crown

;

and began his reign with a violent persecution of the

Christians. He exercised upon them the most exquisite

tortures, and caused such as would not renounce their

faith, to be thrown into a fiery pit, whence he received

the appellation of " the lord of the pit." To revenge
such inhuman cruelty, the patriarch of Alexandria be-

sought the king of Abyssinia again to undertake the

Christian cause. Elesbaan crossing the straights of Ba-
bel Mandeb, with an army of 120,000 men, completely
routed the forces of Dhu Nowas, who, being closely

pursued, was reduced to such extremities, that he forced
his horse into the sea, and lost at once his kingdom and
his life, in the 524th year of the Christian aera. After
the death of Dhu Nowas, the Christian religion was es-

tablished in Yemen, and an Abyssinian viceroy continued
to wield the sceptre of Hamyar, Sec. nearly 72 years,

when Seif, the son of Dhu Yazan, of the royal family
of Hamyar, with the assistance of Chosroes, king of

Persia, expelled the Abyssinians from Yemen, and re-

covered the kingdom of his ancestors. The reign, how-
ever, of this prince, was hut of short duration, as he
fell a victim to the vengeance of the Abyssinians. His
successors were appointed by the king of Persia, till

Badhan, the last of them, submitted to the authority

and doctrines of Mahomet.
The posterity of Jorhain occupied the throne of Hcd-

jas, till the accession of Kidar, the son of Ishniael, who,
according to some authors, had the crown resigned to

him, by his uncles, the Jorhamiles. Others maintain,
that this tribe being expelled from Hcdjas, by tlie Ish-

maelitcs, retired to Johainah, and, after various fortunes,
were at last destroyed by an inundation. Of the suc-
cessors of Kedar, we know nothing. Their history is

altogether involved in uncertainty. How long the gov-
ernment continued in his family, or whether his de-
scendants were, in their turn, expelled by some more
powerful tribe, it is unnecessary to enquire. It would
seem, however, that about the time of Alexander the

Great, the kingdom of Hedjas was divided among seve-
ral independent tribes, whose jarring interests occasion-

ed amongst them a continual warfare. The most pow-
erful of these tribes were the Koreish and Khoziites.
The Koreish were of the posterity of Ishmacl. They
deduced their descent from Fehr, surnamed Koreish,
from his determined valour, and were considered the
politest and noblest of the Aral)ian tribes. Tlie tribe

of Khozaa emigrating from Yemen, after the inundation
of Al Arem, took refuge in Hcdjas, and settled in the
valley of Marri, near Mecca. There they founded an
aristocracy, which soon rose to considerable power.
Expelling the Ishmaelites from Mecca, they seized upon

LI 2
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the govciniiicut, uud assuincil lo ihemselves Uie guar-
dianship of llie Cuaba ; the profound veneration in which
this temple was held by the Arabs rendering it a situation

of great lionour and authority. This aristocracy con-

tinued to nourish i'or many ages, till Kosa, the chief of

tlie Koreish, viewing, with jealousy, the growing in-

lluence and power of this strange tribe, meditated the

design of regaining the honourable and important charge
of the Caaba, which had been wrested, by the Khozaites,

from his ancestors. Kosa himself undertook the ag-
grandisement of his family ; and, in order to facilitate

his purpose, married the daughter of Habil, the gov-
ernor of Mecca, and guardian of the Caaba. By this

alliance, having soon raised himself to power and afflu-

ence, he easily prevailed upon the Koreish to aid him
in his design. The great religious festival of the Arabs
was chosen for the execution of tliis enterprise ; and
while the pilgrims were engaged in the ceremony of

throwing the stones in the valley of Mina, Kosa rushed
out with a body of troops, which he had before hand
placed in ambush, and fell upon the Khozaites with such
fury, that he slew a great number of them, and com-
pelled the rest to cry for quarter. Upon this, Habil
and Kosa referred their dispute to the arbitration of

Ya'ames Ebn Awl, who adjudged to the latter the sove-

reignty of Mecca, and the custody of the Caaba. Kosa
immediately assumed the title of king, and took the oath
of allegiance from his new subjects.

Some authors relate, that Kosa circumvented Abu
Gabshan, the keeper of the Caaba, when in a drunken
lit, and bought of him the keys of that sacred place for

a bottle of wine ; and that the Khozaites, resenting such
a gross affront upon their tribe, attempted to repossess

themselves of the Caaba, which furnished Kosa with an
opportunity of depriving them also of the government of

Mecca. Be that as it may, this important conquest was
so secured, that it remained in the tribe of Koreish till

the time of Mahomet.
Abd Menaf, the second son of Kosa, succeeded his

father in the principality of Mecca, and the custody of

the Caaba. He was advanced to the government in his

father's lifetime, in preference to his eldest brother, on
account of the prophetic light which, according to the

Moslems, manifested itself in his countenance, and gave
him the right of primogeniture. He is represented as

a very religious prince, and a great encourager of piety

and devotion. But his son Amru, by his wisdom and
generosity, greatly increased the glory of the Koreish.

He was surnamcd Hashem, i. c. " one that broke bread,"

from his great liberality to the poor. He fed the whole
inhabitants of Mecca, during a severe famine. Nume-
rous camels were roasted at his hospitable feasts ; and,

with his own hands he divided among the people the

produce of Palestine and Syria, which he had broughj: to

heir relief. To provide against such calamities in future,

.vhich their ungrateful soil rendered frequent, he ap-

pointed caravans to set out twice every year, to bring

trom the neighbouring countries all kinds of provisions.

I'hese were distributed among the inhabitants, in the

month of Rajeb, and in Dhu'lhajja, at the arrival of the

pilgrims. His name is still dear to the Arabians ; and
the high veneration in which his memory is held, ap-

pears from the appellation which is assumed by the

posterity of Mahomet, who call themselves Hashemites

;

and the princes of Mecca, to this day, take the title of

,^1 Imam Al Hashem, "the prince of the Hashemites."

The liberality as well as the power of Hashem, was

inherited by liis son, Abdel Motalieb, the grandfather of
Mahomet. He was a prince of most engaging disposi-

tions, affable, generous, and just. The indigent were
the daily objects of his bounty, and even the beasts of

the forest shared his beneficence. In the beginning of
Ramadan, he prepared fur the poor an early entertain-

ment upon the Hat roof of his own house, and ordered
provisions to be left upon the summits of the adjacent

mountains, for the wild beasts of the desert and the fowls

of heaven.

The War of the Elephant, a memorable aera in .\ra-

bian history, is said to have happened when Abdel Mo-
talieb was guardian of the Caaba, and the Meccans, who
were relieved from famine by the generosity of the father,

found safety and protection in tlie bravery of the son.

Abraha, the Abyssinian viceroy of Yemen, enraged at

an insult offered to the Christian church at Sana by the

Koreish, (who were alarmed at the desertion of the Caa-
ba, by the pilgrims (locking thither,) marched against

Mecca with a mighty army, determuied to take ven-

geance upon the sacrilegious offenders, and level the

rival temple w"ith the dust. The Meccans, terrified at

the strange appearance of the elephants, to which they

were unaccustomed, retired from the city, and en-

trenched themselves on the neighbouring mountains.

Abraha having pillaged the surrounding country, ad-

vanced to the destruction of the holy city. A treaty

being proposed, Abdel Motalieb presented himself before

Abraha, and boldly demanded the restitution of his cat-

tle ;
" and why," said the Abyssinian, " do you not rather

implore the preservation of your Caaba ?" " The cattle

are my own," replied the prince of the Koreish, "the
Caaba belongs to the gods, and they will protect their

house from sacrilege and injustice." Abraha, astonish-

ed at the intrepidity of the Arabian chief, ordered his

cattle to be restored. Disease, want of provisions, and
the determined valour of the Keorish, soon after com-
pelled him to abandon the enterprise, and return with

his debilitated army to Yemen. The retreat of the

Abyssinians is attributed in the Koran, (chap, cv.) to

the extraordinary interposition of the Deity in favour of

the Caaba; and, upon this event, the prophet of Islam has

founded one of the most incredible of his extravagant

absurdities. The Mahometan writers relate, that, upon
the approach of the Abyssinian army to Mecca, the white

elephant upon which Abraha was mounted, knelt down,
and refused to advance nearer the holy city ; the other

elephants followed the example of their leader, so that

he was unable to proceed farther, and reconnoitre

the town. They also alledge, that, while the Koreish

were observing their motions from the entrenchments,

and wondering at the unexpected halt of the enemy, a
flock of birds, called Ababil, came flying from the Red
Sea, carrying a stone in each foot, and one in their bills,

of the size of a pea, but so ponderous that no armour
could resist them. These they threw down upon the

Abyssinian army, and destroyed great numbers of them
—God having sent a flood, swept the rest, with the dead

bodies, into the sea. Abraha was the only person who
escaped this dreadful overthrow ; and flying into Ethio-

pia, was followed by one of the Ababil, who pursued him
into the presence of his sovereign, and letting fall a

stone, killed him as he was narrating the story of his

tragical defeat.

The same year is remarkable for the birth of Maho-
met, tlie legislator and apostle of the Arabs. He was

born at Mecca, about two months after the discomfiture
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cf llic Abyssiiiians, in the J/Otli ycur oi the Christian

sra. His father, Abtlallah, the favourite son of the aged

Motalleb, was the handsomest and bravest of the Ara-

bian youths ; and his mother, the beautiful Amina, was
tlie daughter of Wapcd, of the noble race of the Zahrites.

Mahomet having lost both his parents at a very early

age, the charge of his education devolved upon his

grandfather, who was particularly fond of the son of his

beloved Abdallah. Abdel Motalleb treated his grand-

son with great affection, preferring him even to his own
children, to whom he frequently said, " We must take

particular care of this young child." He lived only two

years after he had taken the young prophet under his

protection, and died, covered with years and glory, in

the 110th year of his age. Mahomet was thus, at the

age of eight, again deprived of the guardian of his in-

fancy, with the inheritance of only five camels and a fe-

male slave. But he soon found an able and kind pro-

tection in his uncle, Abu Taleb, who had received strict

injunctions from his dying father, to provide for his ne-

phew, and bring him up as his own son.

The Koreish, at this time, carried on an extensive

trade w ith the neighbouring nations ; and the chiefs of

their tribe united, with the love of arms the profession

of mercliandize. They transported into Persia and Egypt
the commodities of India and Ethiopia. At the markets
of Sana and Oman, their camels were laden with the

most precious aromatics ; and the fairs of Boria and
Damascus supplied them with corn and manufactures.

We may here remark, that though Kosa, when he first

obtained possession of the government of Mecca, assum-
ed the regal dignity and authority, yet it appears that

the civil government had again reverted to the heads of

the different tribes ; the chief dignity, however, still re-

siding in the guardian of the Caaba. Abu Taleb, who
had succeeded his father in this high office, was himself

an opulent and enterprising merchant. Affairs of com-
merce led him into Syria and Egypt, whither he carried

his nephew, then about 13 years of age, to instruct him
more perfectly in the employment which he had chosen.

A war breaking out about this time, between the Ko-
reish and the tribes of Kenan and Hawazen, Mahomet
followed his uncle into the field, and received from him
the first rudiments of that science in which he afterwards

made so distinguished a figure. In this campaign, Abu
Taleb, the general of tht Koreish, having completely

routed the enemy in a general engagement, returned

victorious to Mecca. This was denominated the imfiious

:yar, from its being prosecuted during the four sacred

months, during which it was unlawful for an Arab to

harm even his most inveterate enemy, and it is consider-

ed as one of the principal seras in Arabian history. Be-
ing sufficiently instructed in mercantile affairs, Mahomet
was recommended by his uncle to Cadiga, a rich and
noble widow of Mecca, as her factor. In this capacity

he continued till he was 25 years of age, when Cadiga
rewarded his integrity and services with her hand and
fortune. Being thus raised from poverty to affluence,

he was enabled to live as became the nephew of the

guardian of the Caaba ; and to vie in splendour with the
richest in Mecca. Though nothing is recorded of him
till he was 40 years of age, it is probable that he still

continued in the occupation of a merchant.
Arabia had as yet but little intercourse, as a nation,

with the adjacent kingdoms. Her hardy sons, induced
by the hope of plunder, had forsaken their deserts, and
had become alternately the support and the terror of the

tottering empires of Rome, and of Persia. Their friend -

ship was sold to the most liberal masicrs ; and theii-

bravery in the field generally ensured the victory. These
roving warriors having preserved Constantinople from

the ravages of the Goths, afterwards turned tlicir anus
to the side of Persia, and defeated the renowned Belisa-

rius. The Saracens, however, were the only nation in

Arabia that carried on this venal warfare. The rest of

the tribes were too much attached to liberty, and to their

deserts, to seek for glory and plunder under foreign

masters, but remained secure and unawcd by tlie

storms of war which raged around them. But Arabia
began now to emerge from her former obscurity. While
the neighbouring nations were weak and declining, sha-

ken with tyranny and conquest, and torn by internal dis-

cord, Arabia was strong and Hourisliing. It had been

peopled at the expence of the eastern empire, wuich was
now hastening into insignificance. Arabia was free ;

and the persecuted sects fled from the proscriptions of

the imperial edicts to this happy country, where every

one was at liberty to profess his most secret opinions,

and to practise what he professed. Here sectaries of

every denomination sought an asylum iVom oppression;

and the various persecutions which had been raised on
account of religion, from the destruction of Jerusalem to

the condemnation of Arianism, by the council of Nice,

had added to the strength and population of Arabia. Con-
siderable numbers of Jews, after their expulsion from
Judea by the Romans, settled in this country ;

possessed

themselves of several towns and fortresses, and in a

short time became very numerous and powerful. Their
religion spread rapidly among the neighbouring tribes ;

and at one time Judaism was the prevalent faith in the

kingdom of Yemen. The disorders and persecutions

with which the eastern church was greatly harassed at

the beginning of the third century, compelled also many
Christians to fly for refuge to Arabia. Alter the death

of Dnu Nowas, and the conquest of Yemen by the Abys-
sinians, Christianity became the established religion in

Uiat kingdom ; and at the tim.c of Mahomet, it could

boast of several eminent bishops in Arabia. Notwith-

standing, however, the great prevalence of the religions

of Moses and Jesus throughout this peninsula, the Ko-
reish still maintained and revered their idolatrous su-

perstition ; and their backwardness to embrace new
opinions is not surprising, when we consider, on the one
hand, the bigotry of the Jews, and on the other, the gross

abuses and corruptions which had crept into the Chris-

tian church. Christianity had been converted, by end-
less controversies and contentions, into a heap of ab-

struse niceties and intricate distinctions. The worship
of saints and images, with the most scandalous and su-

perstitious ceremonies, had led to the destruction of pub-
lic morals, and that purity of doctrine which the gospel

inculcates. A general depravity of manners prevailed,

both among the priests and the people. The contests for

the popedom were carried on with all the viriilence and
animosity which party spirit or interest could excite.

They sometimes even proceeded to open violence and
murder; and the episcopal seat was often filled by the

slaves of debauchery and intemperance. Harmony, love,

and charity, the mild virtues of the religion of Jesus,

had given place to strife, hatred, and malice ; and it was
while thisblacknessof darkness overshadowed the Chris-

tian faith, that all those abominable superstitions were
hatched, which have so long disgraced the annals of the

Roman church.
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During this period of anarchy and contusion, so fa-

vourable to the designs of an impostor, Mahomet first

began to broach his opinions. Though illiterate, he was
endowed with great natural pans—subtle, enterprising,

and ambitious. His mind was enlarged by travelling

;

and, in his journies to the neighbouring nations, he be-

came acquainted with the different religious controver-

sies which then agitated the world. The infinite alter-

cations which these controversies occasioned, and the

hatred and rancour with which the different opinions

were contested, no doubt gave him the first idea of a

reformation. In order, therefore, to conciliate all par-

ties, and to make his opinions acceptable to every de-

scription of religionists, he assumed, as the foundation of

his system, those pouits concerning which most of them
were agreed ; and in his other doctrines and institutions,

he addressed himself to the passions and prejudices of

his countrymen. The first grand article of his faith is,

the unity of the divine nature, which, he maintained, had
been violated by the Christians in their doctrine of the

Trinity ; and by the Jews, whom he accused in the Koran

of taking Ezra for the son of God. The second article

is, that he himself, the last and greatest of the prophets,

was commissioned by Heaven, to reduce religion to its

original purity, as it was professed by the ancient pa-

triarchs and prophets.

Whether Mahomet had long meditated the scheme
of introducing a new religion among his countrymen, or

whether it had occurred to him in a fit of enthusiasm,

when advanced in life, cannot be ascertained. The
Moslem historians pretend, that several extraordinary

circumstances happened at his birth, which portended

his future greatness; and that, when only 13 years of

age, a Christian monk, named Sergius, declared to Abu
Taleb, that the prophetic dignity resided in his nephew,

and that he would one day become an extraordinary

person. Had any regard been paid to these prodigies,

either by himself or his relations, we cannot suppose

that his mission would have been kept so long a secret.

Fifteen years had elapsed since he had been raised

above the reach of poverty, and e.xalted to an equality

with the chiefs of Mecca : yet it was not till the con-

clusion of that period, that he assumed the character of

a prophet.

His retirement in the cave of Hara, where he gene-

rally resided with his family, during the month Rama-
dan, employing himself in pious and devotional exer-

cises, prepared him for the austere duties of his office.

It was in this residence that he first disclosed to Cadiga

the secret of his divine mission, repeating to her the

languatje of the angel Gabriel, who, by the appoint-

ment of heaven, had constituted him the apostle of God.

The conversion of his wife was succeeded by that of his

cousin and pupil, the illustrious yJ/i, and the faithful

Zeid, (his servant and slave, to whom he gave his free-

dom, a rule v/hich is strictly observed by his followers.)

The next proselyte to Islam, was ./JOu Bekr, a man of

considerable authority among the Koreish, and whose

influence soon gained over five of the principal inhabi-

tants of Mecca, to enter into the sentiments and views

of the prophet. Unwilling, as yet, to expose his design

to the prejudices and derision of the public, three years

were spent in the painful exercise of private exhortation

and reproof; and in that time, no more than fourteen

proselytes could be numbered among his numerous

friends and relatives in the crowded city_ of Mecca.

Though few in number, he was however induced, by

the power and consequence of his followers, to risk the
publication of his mission. For this purpose he invited
the descendants of Abdel Motalleb to a simple enter-
tamment, (a lamb, it is said, and a bowl of milk,) and
there disclosed to tliem his opinions and intentions.
" Kinsmen," said the prophet, " I offer you, and I alone
can offer you, the most precious of gilts—happiness in

this life, and in that which is to come. God hath com-
manded me to call you to his service. Who, therefore,
among you, will assist me herein ? Who will be my
brother and my vizier ?" The assembly were struck
dumb with astonishment, and none deigned to give him
an answer, till the impatient Ali, a youth of fourteen,
rose up and declared, that he was the man. " I, O
prophet, will be thy vizier. Whoever dares to oppose
thee, I will beat out his teeth, tear out his eyes, cut off

his legs, and rip up his belly." Mahomet embraced
the intrepid youtli with every demonstration of affec-

tion ; and exhorted all who were present to respect and
obey him as his deputy. The astonishment of the com-
pany was now changed into contempt at the presump-
tion of the orphan son of Abdallah ; and they ironically

desired Abu Taleb to pay obedience to his own son.

Not discouraged by this repulse, Mahomet zealously

persevered in his intention. In private and in public,

he exhorted his countrymen to forsake the idolatrous

worship of their fathers. On solemn festivals, and on
the days of pilgrimage, he took his station in the court
of the Caaba, and undauntedly preached the belief and
worship of one God. He upbraided the pilgrims with
the perverseness of their superstition, and reminded
them of the punishment inflicted upon the idolatrous

tribes of Adand TAamud, whom the wrath of the Al-

mighty had swept from the face of the earth.

At these reproaches the Koreish were fired with in-

dignation. They threatened destruction to all who
should follow this pretended reformer—this presump-
tuous innovator. They charged him with deserting and
contemning the national deities, a crime punished by

the Arabians with death. But the power of Abu Taleb
screened the prophet from their rage. The son of Ab-
dallah was still dear to the aged warrior ; and the in-

junctions of his dying father were deeply imprinted on

his heart. In the language of affection and reproof, he

attempted to dissuade his nephew from his rash enter-

prise. " Spare your remonstrances," replied the de-

termined fanatic, " should they set the sun on my right

hand, and the moon on my left, yet will I not desist

from my purpose." When the guardian of the Caaba
perceived that his resolution was not to be shaken by

arguments or persuasion, he attempted to counteract

the effects of the prophet's pious orations, by warning

his countrymen against embracing his opinions. " Lis-

ten not to the voice of the tempter," said Abu Taleb,
" hearken not to his impious novelties ; but stand fast

in the worship of M Lata and Al Uzzah." Yet he

would not forsake the son of his adoption, but promised

to stand by him, and protect him from all the machina-

tions of his enemies.

In his private admonitions the prophet was surround-

ed by his little congregation, who revered him as the

messenger of heaven. To these he delivered in small

portions the revealed wisdom of the Deity, and taught

them to repeat the confession of their faith. " There

is but one God, and Mahomet is his prophet." After

the appearance of the Koran, his votaries daily increas-

ed, and his cause was greatly strengthened by the con-
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version of his uncle, the brave Hamza, and the resolute

Omar, whose fierce opposition had once endangered the

life of the prophet. The voice of reason and persuasion

was, as yet, the only weapon which Waliomet used in

the propagation of his religion ; and though he prose-

cuted his design with the zeal and enthusiasm of a fa-

natic, yet he still asserted the rights of conscience, and

deprecated compulsion or religious violence. But, un-

der the pretence of religion, the ttame ol a violent per-

secution was lighted up by the Koreish against the fol-

lowers of Islam"; and, such as had no friends to protect

them in Mecca, in order to elude its violence, retired,

by the consent of Mahomet, into Abysshiia. The Ko-
reish had long been jealous of the honours enjoyed by

the house ofAbdel Motalleb ; and the rising glory of

Mahomet spurred them on to attempt every means of

crushing at once his religion by his death. They en-

tered into a solemn agreement, (wliich, to give it the

greatest sanction, was reduced to writing, and suspend-

ed in the Caaba,) to renounce all communication with

the house of Hashem, and to pursue them with implac-

able rancour and resentment, until Mahomet should be

delivered up to appease the insulted majesty of the

gods. Open warfare now commenced between the two
factions, and the authority of Abu Taleb was unable lo

restrain the fury of the Koreish. Mahomet was insult-

ed, reviled, and often exposed to imminent danger from
the malicious schemes of his enemies. At one time

they attempted his life by secret assassination ; at ano-

ther they endeavoured to destroy him by open force, till

he was compelled to seek an asylum on mount Safa, in

the house of Orkam, whose family he soon brought over
to the profession of Islam. From thence he retired to

one of Abu Taleb's castles, where he remained closely

besieged by the Koreish, till a doubtful truce put an
end, for a time, to their mutual hostility. This truce,

the Moslems pretend, was the consequence of a mira-
culous interposition of heaven in favour of the new re-

ligion. It is said, that Abu Talcb, at the request of

Mahomet, repaired to the chiefs of the Koreish, and,

after remonstrating with them upon their unnatural ani-

mosity, declared that God had shown his disapprobation
of their league, by causing every word of the instru-

ment to be erased, except the name of God. At the

same time, he offered to deliver up his nephew into

their hands, if his intelligence should prove false ; but,

if true, he insisted that their league against the Hashe-
mites should be annulled. In this the Koreish acqui-

esced, and, upon inspecting the writings, to their great
astonishment, they found it as Abu Taleb had said, and
immediately declared the invalidity of the agreement.
Abu Taleb survived this accommodation only eight

months ; and Mahomet had the additional mortification

of losing the best beloved of his wives, the faithful Ca-
diga. Abu Taleb was succeeded in the guardianship
of the Caaba by Abu Sophian, the chief of the house of

Ommiyah, who, to an enthusiastic attachment to the

ancient idolatry, bore a deadly enmity to the posterity

of Hashem. Notwithstanding their late reconciliation,

the Koreish, after the death of Abu Talcb, continued
to persecute the prophet and his adherents with greater
malice than before. Deprived of his generous benefac-
tor and protector, Mahomet was unable to defend him-
self against their united attacks, and fled for refuge to

Tayef, a city about 60 miles east from Mecca, where
he expected a cordial reception from his uncle Al Ab-
lias. But the chiels ot the tribe of Thakif, who mha-

bited that city, received both him and his opinions with

coldness and contempt, which induced him to shorten

his exile. Upon his return to Mecca, he again began

to preach with great vehemence against idolatry, par-

ticularly against the worship of Al Lata and Al Uzza.
His engaging person, and commanding eloquence, at-

tracted the attention of the pilgrims ; and many of them
heard and embraced the religion of Islam.

Mahomet had all along persuaded his followers, that

he received his conunission and institutions in visions,

through the ministry of the angel Gabriel. But now he
determined to try the utmost stretch of their faith, and,

by a stroke of policy the most refined, to raise himself

for the future above the fear of detection. He published

an account of his night journey lo heaven, (Koran, p.

33,) a fiction the most extravagant, but one of the most
artful of the prophet's contrivances. In it, he pretends

to have conversed face to face with the Almiglity ; and
to have received a revelation of many hidden mysteries,

full instructions respecting his future conduct, and i ules

to be observed by his followers. The gross and pal-

pable absurdities which this relation contains, had near-

ly ruined the cause of Islam. But Abu Bckr vouched
for the veracity of the prophet, and declared, that he
firmly believed whatever Mahomet affirmed to be true.

This fidelity of Abu Bekr procured for him the title of
tiie Fail/iftd ll'i/Jtess, and was of such signal service to

the cause of the impostor, that, after the reception of

such a monstrous falsehood, he could make his disciples

swallow whatever he pleased to offer them.
His opinions now began to spread among the Arabian

tribes ; the spiritual food of the Koran was diffused

among his votaries ; and every one read with rapture
of the luxurious dainties, the costly garments, and the

black-eyed virgins of paradise, reserved for the eternal

enjoyment of the faithful believers. The inhabitants of

Medina received with joy a disciple of Islam, and 75

proselytes, comprehending some of the noblest citizens,

repaired to Mecca, to swear allegiance to their pro-

phet. Mahomet held an interview with them on mount
Akaba. They offered their protection to him and his

disciples, and entered into an alliance offensive and de-

fensive, in which they pledged their fidelity to the pro-

phet, and swore enmity against every tribe who should

dare to oppose the establishment of Islam. Mahomet, on
his side, swore to be faithful to them, and promised the

joys of paradise as a recompence for shedding their blood

in his defence. Twelve of these he chose to be his apos-

tles in the city of Medina, whom he detained a while at

Mecca, instructing them in his new religion, and then

sent them. back to propagate it among their fellow-citi-

zens. " Ye are invested," said the prophet at their de-

parture, " with the same power and aiuhority as the

apostles of Ina (Jesus) were, and I am the great apostle

of all my people." To this they replied, " It is undoubt-

edly so." Mahomet having, by this league, provided for

his followers u retreat from the persecutions of their ene-

mies, directed them to repair to Medina, where he as-

sured then: of safety and protection, and whither he him-
self would soon repair. But the Koreish observing,

with jealousy, the growing influence and authority of

the impostor, were alarmed at this new alliance. While
it excited their envy it inflamed their rage ; and they

saw, in its consequence, the prophet, in his retreat,

surrounded by his followers, screened from their wrath,

and defying their vengeance. They, therefore, determi-

ned to prevent his escape. A council was convened by

9^M.
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Abu Sopliiaii, a zealous votary of the idols, when, after

various expedients had been proposed and rejected, they

at last came to the resolution of striking at the root of this

niisciiief, by putting the impostor to death. To divide

the guilt of his blood, and to baffle the vengeance of his

kinsmen, the Hashemites, (who were themselves unable

to cope with the united strength of the Koreish,) it \vas

agreed that a sword for each tribe should be buried in

his heart. The conspiracy was no sooner formed than they

determined to put it in execution. The assassins had as-

scnibled in a body at the house of the prophet, and ob-

serving through the door a figure, covered with the

green vestment of the impostor, reposing on a bed, they

supposed it to be Mahomet himself asleep, and watched
till morning; when, to their great confusion, they disco-

vered, in the disguise of his friend, the generous and

heroic Ali,the deputy of the apostle. Mahomet had been

early apprized of their machinations, and had directed

Ali to wrap himself up in his cloak, and lie down in his

place, to amuse them until he escaped to the house of

Abu Bekr, whence he departed at midnight with his

friend for Medina. Emissaries were immediately dis-

patched, in every direction, to waylay the impostor, and

to bring his head to the chiefs of Mecca. Every haunt of

the city was explored, but their search was in vain. The
fugitives had taken refuge in the cave of Thur, about an

hour's journey from Mecca, where provisions had been

previously conveyed by the servant of Abu Bekr. Here
they lay concealed for three days, to elude the search

of their enemies, from which they only escaped by the

assistance of a miracle. A party of the Koreish had

been detached to reconnoitre the mouth of the cave.

They found it covered with a spider's web, and, at the

entrance, a pigeon's nest with two eggs, from which

they concluded that the place was solitary and inviolate.

The faithful Abu Bekr trembled at the imminent dan-

ger of his friend, and became so extremely dejected,

that Mahomet could with great difficulty preserve him
Vom sinking into despair. " Be not grieved," said the

prophet with religious confidence, " for God is with us."

1 laving received intelligence from Abdallah, the son of

.\bu Bekr, (who had been commanded to watch the mo-
-ions of the Koreish,) that the enemy had retired, they

issued from the cave, and continued their journey to

Medina. The emissaries of the Koreish overtook them
on the road, and the defenceless fugitives would now
have fallen victims to the bloody designs of the idola-

ters, had not promises and entreaties melted the hearts

of their pursuers, and redeemed them from their rage.

They arrived at Medina sixteen days after their depar-

ture from Mecca; and the appearance of Mahomet dis-

pelled the doubts and fears which had been entertained

for his safety. His fortunate escape was ascribed to the

interposing care of the Almighty; and his flight has

fixed the memorable aera of the Hegira. Five hundred

believers advanced to meet their apostle. He was hail-

ed with the acclamations of piety and attachment; and

conducted to his habitation amidst the shouts and re-

joicings of his grateful and obedient disciples. In three

days he was joined by Ali, on whom, for his eminent

services, he bestowed his daughter Fatima in marriage,

whom he considered as the most perfect of women. He
himself, about this time, married Agesha, the daughter

of Abu Bekr.

Medina was at that time distinguished as the city of

the book ; and was inhabited chiefly by Jews and Chris-

tians, who had introduced into it a taste for literature

and science. But their continual feuds greatly aided
the designs of the impostor. The Christians had cm-
braced the heresy of Arius,and finding the doctrines of

Mahomet correspond in some measure with their own,
they gave a cordial reception both to the prophet and
the religion of Islam. To this friendly disposition may
be attributed the great kindness which Mahomet shew-
ed to this sect in preference to the Jews, whom, on ac-

count of their first opposition to his religion, he perse-

cuted with implacable hatred as long as he lived.

In a short time the whole city of Medina was at thc

disposal of the prophet, and his first care was to unite

his followers in the bonds of love and devotion. The
Ansars and the Mohajerins, the auxiliaries of Medina,
and the fugitives of Mecca, he coupled wi£h the rights

and obligations of brethren ; and the principal maxim of

the fraternity was, " that they should cordially love, and
mutually defend each other to the utmost of their pow-
er." Mahomet now saw himself at the head of a pow-
erful band, who were eager to sacrifice their lives in his

service ; and, with this favourable change of circum-

stances, he determined to alter his plan of operations.

A revelation from heaven was produced, to shew that

the propagation of his religion now demanded more vi-

gorous measures, and that, as the idolaters would not

listen to his mild admonitions and gentle reproofs, but

despised and rejected his offers, he was commanded to

convert them by the sword. He assumed the regal and

sacerdotal office, promulgated laws, and decided the

differences of his followers. A mosque was dedicated

to the service of Islam, and, at the weekly assembly,

Mahomet himself mounted on a pulpit of rough timber,

and inculcated upon his disciples the ties of piety and

devotion.

We now behold the humble and devout protegee of

Abu Taleb exalted to the rank of sovereignty, at the

same time the prince and the priest of his people. The
mask of forbearance and moderation, which he had so

long worn, was thrown aside, and the tone of persuasion

was exchanged for that of authority. The first steps of

ambition are painful and laborious. Mahomet, from the

beginning of his mission, had been continually harassed

and persecuted by his countrymen, yet he still perse-

vered in the prosecution of his object. The love of

power was his ruling passion, and thirteen years of hy-

pocrisy and deceit laid the foundation of his future

greatness. But that power, which he had acquired by

cunning, he maintained by cruelty. The Jews were the

objects of his aversion, and the alternative which he

held out to this defenceless people was conversion or

death. Seven hundred of the inhabitants of Medina,

who had risen in the just defence of their religion and

lives, were spared only by the intercession of his allies,

and driven helpless and poor into perpetual exile. Their

confiscated riches filled tlie coff'ers of the Moslems.

Other 700, who had risen in the same cause, were bu-

ried alive, to satisfy the malice of the sanguinary im-

postor.

Mahomet having established his authority in Medina,

began to act upon the offensive, and to make reprisals

upon the Koreish. His whole soul was bent on ven-

geance for the insults and injuries he had suffered. A
spy informed him, that a wxalthy caravan, of 1000 ca-

mels, had entered Hedjas, on its way to Mecca, and

was protected by a guard of only 40 Koreish, under the

command of Abu Sophian. Mahomet resolved to in-

tercept it, but Abu Sophian having received intelligence
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of his Intcnlion, dispatched a courier to Mecca, to de-

mand immediate icinforcemems, mid ylbu Ja/il, with

830 loot and 100 horse, was commanded to hasten by

forced marches to his assistance. Three hundred and

thirteen believers waited the commands of the prophet,

and tlie white banner was unfurled before them by the

bi'ave Hamza. With these Mahomet advanced into the

plain of Beder, to wait the approach of the enemy. The
Koreish soon appearhig on tlie heights, the prophet

consulted with his companions whether they should at-

tack the caravan or the rcintbrcemenls. The interested

Moslems thirsted for the riclies of their enemies, but

Mahomet sacrificed his avarice to glory and revenge.

Ali, Hamza, and Obeidah, challenged to single combat
an equal number of the Koreish. The challenge was
accepted, and the Moslems were victorious. Mahomet
taking advantage of this lucky circumstance, encou-
raged his followers, and, as he led them on to the

charge, he threw a handful of dust towards the enemy,
crying, " Let their faces be covered with confusion."

The Koreish gave way, and fled before the bravery of

the Moslems. Their general, with seventy of their

companions, was left dead on the field of battle, and an
equal number of prisoners graced the first triumph of

the believers. During the engagement Abu Sophian
fetreated with the caravan, and conducted the greatest

part of it in safety to Mecca. At this disappointment
tlie Moslems were greatly chagrined, but the spoils of

the field compensated in some degree for its escape.

The division of the plunder, however, had nearly proved
fatal to the victors. The Ansars claimed the largest

share, as they had taken the Mohajcrins under their

protection, while the Mohajcrins maintained that they
were equally deserving, as they were the first compa-
nions of the prophet, and had, on his account, under-
gone a voluntary exile from their country. It was ne-

cessary to compose the dispute by a revelation, in con-

sequence of which a fifth part was appropriated to the

service of religion, the use of the prophet, and the

%vants of the poor; and the rest was equally distributed

among his attendants.

The victory of Beder was gained on the 2d year of the

Hegira, (A. D. 623,) and was of the utmost consequence
to the cause of Islam. The disproportion of numbers
established the confidence and unanimity of its disciples.

They were led to believe that 1000 angels combated on
their side; and they formed the presumptuous expecta-

tion that the assistance of heaven would be for ever af-

terwards vouchsafed to the faithful. The tenets and
promises of the Koran raised their courage and con-

firmed their hopes. It inculcated the doctrine of abso-

lute predestination; that the hour of man's death is un-

alterably fixed, and that the warrior is equally safe,

amidst the darts of his enemies, and under the roof of

his friend. The joys of paradise were pointed out as

the immediate rewards of the faithful martyrs ; and to

die in the propagation of the faith, was looked upon as

the most pleasing sacrifice in the sight of God. " A
drop of blood shed in the cause of religion, a night spent

in arms, is of more avail than two months of fasting and
prayer: Whoever falls in battle, his sins are forgiven;

at the day of judgment his wounds shall be resplendent
as Vermillion, and odoriferous as musk; and the loss of

his limbs shall be supplied with the wings of angels
and cherubims." The Moslems, encouraged by these
imaginary prospects, were neither dismayed by num-

VoL. II. Part I.

bers, nor appalled by dangers. They advanced to

battle with a tearless confidence, and eagerly sought for

death as their greatest glory. The infidels trembled at

their approach, and shruidi from an enemy that courted
destruction.

Upon Mahomet's return to Medina, he made several
excursions into the neighbouring country, and carried
on a kind of predatory warfare with tribes of the desert.

The following year he expelled the Jews from Medina,
and divided their goods among his disciples. The rov-
ing Arabs, allured by the hope of plunder, now Hocked
to his standard, and 1000 warriors drew tlieir swords at

the command of the apostle.

The Koreish, irritated by their defeat at Bedcr, and
stimulated to vengeance by the recent loss of a rich

caravan, whicli had been plundered by a party of Mos-
lems, conducted by Zeid, the freedman of the prophet,
assembled an army of 3000 men, amongst whom were
200 horse, and 700 armed with mail, which, under the
command of Abu Sophian, marched to the destruction of
Islam, and the city of the prophet. Mahomet left the
city at their approach, and posted his troops on the de-
clivity of mount Ohud, four miles north of Medina. His
rear was guarded by a band of 50 archers, ^^hom he
stationed on the hill, with strict orders to maintain their
post. The Koreish advanced in the form of a crescent.

The cavalry was led on by the fierce and sanguinary
Caled, and the army of reserve was headed by the
heroine Henda, the wife of Abu Sophian. Fifteen ma-
trons of Mecca sounded, on timbrels, the praises of
Hobal, the most popular of the Arabian deities, and
animated their countrymen, by their lamentations, to

revenge the slain warriors of Beder. Tlic furious onset
of the Moslems struck consternation into the enemy.
The Koreish, unable to withstand the fuiy of religious

frenzy, were compelled to give wuy, and fled belore the
swords of the believers. The Moslem archers, elated
with this success, ajid neglecting the commands of their

prophet, quitted their station, for the sake of plunder.
Caled took advantage of their disorder, and by a skilful

movement of his cavalry, att icked the rear of the Mos-
lems with such bravery, as turned at once the fortune
of the day. A voice exclaimed that Mahomet was slain.

The Moslems started at the sound; they fainted and
fled. The prophet had received a severe contusion on
the face, and had two of his teeth shattered witli a
stone. He bravely attempted to rally his troops, but in

vain. He abandoned the field of battle, and, with great
difficulty made good his retreat to Medina. His uncle
Hamza, and seventy martyrs, fell at Ohud ; they died,

said the prophet, for the sins of their brethren.
The ensuing year, the Koreish, in conjunction with

the tribes of Ghaftan and Koreidha, marched an army of

12,000 men to the siege of Medina, and threatened des-

truction to the prophet and professors of Islam. Maho-
met, apprized of their intentions, encompassed the city

with a deep ditch, (whence this expedition is styled by
the Moslems, the War of the Ditch,) ivhich he gallantly

defended with 3000 believers. Dissensions were soon

sown by the artful impostor among the besiegers, and, af-

ter 20 days of listless inactivity, the Koreish, deserted by
their allies, returned to Mecca. The Jews of Koreidha
suffered for their attachment to the idolaters. Seven
hundred men were sacrificed to the vengeance of the

prophet ; their wives and children dragged into capti-

vKy ; and their inheritance shared among the Moslems.
M m
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Three liuiidrcd cuirasses, 1000 ianccs, and 1500 pikes,

the spoils of ilie Korcidhites, became more elVeciual in

ihe hands of the believers.

A trues of ten years vas concluded, in the 6lh year

of the Hegira, betueen Maliomet and the Koreish. Tlic

Moslems were admitted, as pilgrims, to visit the holy

temple of RIecca. Three days were allowed them to

perform the solemn ceremony. Seven times the apostle,

accompanied by his disciples, encompassed the Caaba;
seven times they kissed the black stone ; and after a

sacrifice of 70 camels, they shaved their heads, accord-

ing to custom, and departed. The idolaters were awed
by the holy fervour of the prophet; and three of their

bravest warriors, Caled, Amru, and Othman Ebn Telha,
embraced the religion of Islam.

Two years after, (A. D. 629,) was fought the famous
battle of Muta. Mahomet dispatched an army of 3000
chosen warriors, to revenge the death of his ambassador,
who had been assassinated on his way to Borra, by a

governor of the emperor Heraclius. The command
was entrusted to the faithful Zeid ; and such was the

discipline and enthusiasm of the believers, that the no-

blest chiefs served without reluctance under the freed-

raan of the apostle. The emperor's forces, consisting

ofGreeks and auxiliary Arabs, amounted to 100,000 men.
The two armies met at Muta. In the beginning of the

action the Moslems were repulsed, and three generals

successively fell in the foremost ranks. Consterna-
tion seizing upon the believers, they turned their backs
and fled. But the undaunted Caled, rallying the fugi-

tives, returned with the bravest of them to the charge.
His sword devoured the fainting Christians, whose su-

perior numbers fell before his fury. The Moslems
pressing on, broke through their ranks, and routed
them with great slaughter. Caled returned with his

victorious army, laden with the spoils of the Christian

camp ; and as he approached the prophet, he received

the glorious title of t/ie SiOord of God.

The same year the Meccans were charged with viola-

ting the truce, by attacking. the allies of the prophet.

The army of Mahomet had been swelled by the conven-
tion and submission of the Arabian tribes, and he was
glad of an opportunity of humbling the first enemies of

his religion, and of getting possession of the holy city.

Ten thousand soldiers marched under his banners to the

conquest of Mecca ; and the astonished Koreish were
unable to resist the strength and enthusiasm of the faith-

ful. The keys of the city were presented by the haughty
Abu Sophian, who submitted to the authority, and em-
braced the doctrines of the prophet. The three hundred
and sixty idols of the Caaba were ignominiously broken

;

the house of God was purified, and adorned and con-

secrated to the service of Islam. -Every vestige of

idolatry was swept from the holy city ; and a perpetual
law enacted, that no unbeliever should pollute with his

presence the sacred territories of Mecca. Eleven men
and six women, who had rendered themselves obnoxi-
ous by their former conduct, were proscribed ; but three
men and one woman only suffered the sentence of the
prophet : The rest were pardoned upon embracing his
religion. The conquest he had gained by force, he
wished to preserve by clemency. He assembled the
chiefs of the Koreish : " What treatment," said the
prophet, " can you expect from me, whom you have so
injuriously wronged, and who am now your conqueror ?"

"None but what is favourable, O generous brother!"
' Begone then, you are free." By a pretended order

from heaven, the keys of the Caaba were entrusted to

Othman Ebn Telha, and confirmed to his heirs for

ever. Mahomet having regulated the affairs of govern-
ment, and established tranquillity in Mecca, dispatched
his lieutenants to extirpate idolatry, and to propagate
his religion among the Arabs. He remaind only fifteen

days in the holy city ; and, after reducing tlie powerful
tribes of Hawazan and Thakif, returned in triumph to
Medina. The richest of the spoil was appropriated for

conciliating the afl'ections of his nevi' subjects ; and Abu
Sopliian alone was presented with oUO camels and 20
oimces of silver. Ambassadors now poured in from all

quarters of Arabia, to niake submission, in the name of ^
their different tribes, to the prophet of Islam ; their num-
ber is compared, in the Arabian proverb, to the dates
that fall from the maturity of a palm-tree ; and the ninth
of the Hegira is styled the year ol embassies. Mahomet
received them with great civility, and treated them with
kindness and affection. A contribution of alms, for the
service of religion, was imposed upon every believer,

and the opprobrious name of tribute was abolished among
the Moslems. The weaker tribes were overawed by
the power, and feared the resentment of the prophet,
and in a short time the whole peninsula yielded to the

religion and sceptre of Mahomet. The Christians alone

were exempted from conforming to the laws of the

Koran : Upon paying tribute, they were granted the

security of their persons and property, and the free exer-

cise of their religion.

Mahomet's attention was now directed to the hostile

preparations of the Roman emperor. War was solemnly
proclaimed against Heraclius, and an army of 30,000

men was marched to the borders of Syria. The Moslems,
in this expedition, suffered all the extremities of hunger
and thirst, and were exposed to the scorching heats and
pestilential winds of tlie desert ; but the shady fountains,

and palm trees of Tabur, soon made them forget the

fatigues of their march. The Greeks were terrified,

and retired at their approach, and Mahomet declared
himself satisfied with the peaceful intentions of the em-
peror of the East. Upon his return to Medina, he made
great preparations for performing the pilgrimage of

valediction. On this occasion 1 14,000 believers compo-
sed the train of the apostle ; and the rites and ceremo-
nies which he observed in this his last and most solemn
pilgrimage, were intended as a niodel for the celebration

of this great solemnity, to the Moslems of all succeeding
ages. The prophet did not long survive the journey.

About two months after his return, he was seized with

violent pains, the effects, it is supposed, of poison, which
had been administered to him at Chaibar, by the revenge
of a Jewish female. The poison had been communica-
ted to a shoulder of mutton, of which the prophet was
particularly fond, for the purpose, it is said, of trying his

prophetic knowledge ; and one of his companions, who
had eaten more heartily of it, expired on the spot. For
three years his health had visibly declined, and he often

complained of the bit he had eaten at Chaibar. His pains

were sometimes so excruciating, that he cried out in

agony, " Oh ! none of the prophets ever suffered such

torments as I now feel ; but the greater my present afflic-

tion is, the more glorious will be my future reward !"

Till the third day before his death, he regularly officiated

in the mosque at public prayers ; and, when confined to

his apartment, he edified his friends by religious instruc-

tion, and moderated their lamentations by pointing out

to them his prospect of future glory. Worn out at
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length with the violence of his malady, he breathed his

expiring accents in the bosom ot his beloved Ayesha, in

the 63d year of his age, and the eleventh of the Hegira,

(A. D. 632.)

The character of this extraordinary person, as drawn
by some Christian writers, would lead us to consider hini

as a monster of depravity, who built his greatness upon
the miseries of his fellow mortals ; while the Moslem
historians hold him out as adorned with every virtue,

which can challenge the admiration, or attract the

esteem, of mankind ; and as one of the greatest legisla-

tors that the world ever produced. When we reflect

upon his unwearied perseverance, during his thirteen

years of opposition and persecution, and upon his final

success in establishing his religion in Arabia, we can-

not but be astonished at the genius that planned, and
the energies that accomplished, such a wonderful revolu-

tion ; but his cruelty to the helpless Jews, and the im-
pious falsciioods with which he deluded his credulous

countrymen, expose him to our reprobation and con-

tempt. (For his character, and a more minute account
of his life, see Mahomet.)
We have been the more particular upon this portion

of Arabian history, because, upon the events which are

here recorded, was founded that mighty empire of the

Saracens, which overawed and shook the nations of the

world. The genius of this people seemed to be chan-

ged with their religion. Instead of tlie simple Arab,
proud of his independence, and happy in the enjoyment
of his deserts, he became superstitious, fanatical, and
cruel ; bent upon conquest, and thirsting for plunder.

The lowly occupation of a shepherd, or a merchant, was
exchanged for that of the haughty v.'arrior, who over-

ran, with savage fury and enthusiasm, the empires of

Africa and Asia.

The news of the prophet's death had no sooner been
made public, than his habitation was surrounded by his

faithful adherents ; who, in the mingled accents of con-

fidence and grief, loudly exclaimed, " How can our apos-

tle be dead ? Our intercessor, our mediator, has not en-

tirely left us ; he is taken up to heaven, as was Isa ;

therefore, he shall not be buried." The stern Omar,
with his drawn sword, seconded their exclamations.
" The apostle of God is not dead, but only gone for a

ceason, as Moses, the son of Amram, was gone from the

people of Israel for forty days, and then returned to them
again." But the calm expostulations of the venerable

Abu Bekr appeased the clamorous sorrow of the multi-

tude, and restored reason to the mournful disciples of

Islam : " Do you worship Mahomet or the God of Ma-
homet ? If the latter, he is immortal, and liveth for ever ;

but if the former, you are in a manifest error, as he is

certainly dead." This assertion he confirmed by several

quotations froin the Koran, which salistied Omar, and
calmed the tumult of the people. The election of a suc-

cessor to the prophet, however, had nearly proved fatal

to the cause of Islam. The Ansars and Mohajcrins
asserted their respective merits, and each claimed the

right of nomination. An open rupture would have
ensued, had not a proposal, for choosing two indepen-
dent caliphs, amused for a time the contending parties.

Ali, who had claimed the high honour of being the first

of believers, from his eminent services, and his alliance

with the prophet, could not but look with confidence to

the vacant throne of Arabia. The son of Abu Taleb
Was, by birth, the chief of the family of Hasheni, and the

hereditary guardian of the Caaba. He had been hon-

oured by the prophet with the distinguished title of

brother and vicegerent. But the high-spirited Ali dis-

dained to solicit what he considered his lawful inheri-

tance. The son-in-law of the prophet depended on the
justice of his cause, and confided in the honour of his

countrymen. But the Koreish were already too jealous

of the high distinction of the house of Hashem, to

acknowledge a hereditary succession in tiiat family. An
aristocracy of elders cherished the flattering idea of a
free and frequent election ; and the rightful claim of Ali
yielded to the mild and unassuming virtues of Abu Bekr.
Omar was the first who swore allegiance to the new
caliph ; and both parties acquiesced in saluting him the
lawful successor to the apostle. The chief of the Hashe-
mites retired indignant to his habitation ; and, in spite

of the menaces of Omar, who threatened to consume
his house, and its inhabitants, with fire, maintained his

refusal to acknowledge the validity of the election.

But time, and the death of Fatima, subdued the proud
spirit of Ali ; and he condescended to bow before that

throne to which his birth and character authorised him
to aspire.

A general revolt, with which Arabia was threatened
upon the death of Mahomet, was soon quelled by the

sanguinary Caled, whose severity in this enlerpris'e

drew down upon him the anger of Abu Bekr. But the
Intercession of Omar, and his eminent services in the
field, restored him again to the favour of his master.
The new caliph, freed from the apprehensions of do-

mestic insurrection, now directed his arms against the
emperor Ileraclius ; and seemed determined to carry

into execution the sanguinary commands of his prophet,—" To wage eternal war against the enemies of their

faith." The Koran, the tribute, or the sword, were the

only alternatives held out to the opposing nations ; and
few were able to resist the ferocious courage, and the

religious zeal, of the faithful. But to follow the arms
of the Mahometan caliphs, in Asia, Africa, and Europe,
would carry us too far into the history of the particular

kingdoms of these countries. Under the articles Syria,
Persia, the northern kingdoms of Africa and Spain,
will be found a more minute account of the Moslem
successes. In the remainder of this article, we shall

confine ourselves to a general sketch of their conquests,

during the reigns of the successors of Mahomet; and
to those events and circumstances which are more parti-

cularly connected with the Arabian peninsula.

Abu Bekr had no sooner established tranquillity in

Arabia, than he dispatched circular letters to the Ma-
hometan chiefs, acquainting them, that he intended to

take Syria out of the hands of the infidels; at the same
time, reminding them, that to fight for the true religion

was an act of obedience to God. In a short time, Me-
dina was surrounded with the tents of the believers,

who were eager to prove their attachment to their reli-

gion, and to their master. Abu Bekr, having reviewed

ills troops, put up a fervent prayer for their success;

and accompanied them a part of their journey on foot.

His instructions to the chiefs of the expedition, at their

departure, deserves to be recorded as an instance of the

humanity and prudence of the faithful friend of the pro-

phet: "You fight," said the venerable caliph, "in the

service of God, and for the propagation of our faith.

Treat your soldiers as brethren, and encourage them to

attack the infidels with bravery and resolution ; but stain

not your victories with the blood of the aged, of women,
or of children, Destroy not the fruits of the earth, nor
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slay the caiile, unless what is necessar)- for your own
subsistence. Let your oaths be sacreU and inviolate.

Respect tlie persons ot the servants ot God, and prof.\ne

not their holy temples. But cleave the skulls of those

vile members of the synagogue ol Satan, who shave

their crowns, and give them no quarter, unless ihcy pay

tribute, or embrace the profession of Islam."

Caled, who had advanced to the banks of the Eu-
phrates, had reduced ^nbar, and overturned the king-

dom of Hira, was translerred to the more arduous war-

fare in Syria. After the reduction of Bosra, the Mos-
lems encansped on the plains of Damascus, where many
a spear was broken by the champions of the contending

armies, till the Damascenes were reduced to the narrow

circuit of their own walls. The Greeks made every

effort in its defence ; and an army of 100,000 men, which

had been dispatched, under Werdan, to its relief, was

completely routed by Caled, and Damascus soon after

surrendered to the victorious Moslems. (.^. D. 634.)

Abu Bekr died on the same day that his standard was

planted upon the walls of the capital of Syria. Setting

aside the better title of Ali, he bequeathed the sceptre

to the valiant Omar. " I have no occasion for the place,"

said the modest warrior; "But the place has occasion

for you," replied Abu Bekr; "and may the God of Ma-
homet ratify my choice, and direct the Moslems in the

vay of concord and obedience." His choice was sanc-

tioned by the people, and Omar was the same day in-

vested with the regal and pontifical dignity. The son

of Abu Taleb bore his second disappointment with

magnanimity. Secluded from the bustle of the world,

he repined not at the good fortune of his rival, who con-

soled him for the loss of empire, with the most flattering

marks of confidence and esteem.

Omar was no sooner seated on the throne, than he pre-

pared to prosecute with vigour the war which his prede-

cessor had so successfully begun. Abu Obeidah was
appointed to command the Syrian army instead of Caled,

whose cruel and untractable temper had rendered him
obnoxious to the Caliph. Caled submitted to his dis-

grace with dignity; and swore, that, though he had the

utmost aversion for Omar, yet he would obey him as the

lawful successor of the prophet. Tlie principal fortresses

of Syria soon yielded to the Moslem arms; and the em-
peror Hcraclius trembled for the safety of his eastern

possessions. An army of 240,000 men was sent to stop

the cruel ravages of tlie ruthless Arabs, and to drive

them from his dominions. The Moslem army, reinforced

by 8000 believers, repaired to Yerm'juth, to v/ait the ap-

proach of the enemy ; and Abu Obeidah, confiding in

Caled's tried courage and superior skill in military af-

fairs, resigned to him the chief command. Three times

the Moslems were repulsed; but, rallied by the women,
they again returned to the charge. Caled flew along the

lines, encouraging his soldiers. He assured them that

paradise was under the shadow of their swords, and that

the devil and hell-fire were behind them. The numbers
of the Christians withstood, for a time, the obstinate

fury of the Moslems ; but w-erc at length compelled to

retreat with precipitation, leaving 150,000 killed, and
40,000 prisoners. This bloody encounter determined
the fate of Palestine and Syria. Jerusalem opened her
gales to the conquerors; and Alepfjo, the strongest for-

tress in Syria, was forced, after an obstinate resistance,

to receive a Moslem garrison.

The fertile kingdom of Egypt now attracted the ava-

j-JQC, or the ambition, of Amrtc. With an army of only

4000 Arabs, he left the province of Palestine, and has»
tened in search ol new conquests. Tiie mtrtpid warrior
was accused of temerity and arrogance, by his secret
enemies at the court of Medina, in attempting to sub-
due, with so slender a force, the granary of the Roman
empire. Omar listened to tlieir representations, and
dispatched a messenger to stop the march of his lieute-

nant. The mandate of the caliph overtook Aniru, when
he had scarcely aUvanced a day's journey Irom Gaza.
" If this epistle reach you before you enter Eg) pi, re-

turn ; if not, advance with confidence, and may the bles-

sing of God attend you. Succours shall be sent with all

possible dispatch." Amru, being led, by secret intelli-

gence, to suspect its contents, ordered the courier to

follow the army, until he had leisure to read it, and ad-
vanced, by forced marches, to rfhe confines of Egypt;
which he had no sooner passed, than he commanded his

army to halt; and assembling the officers in his tent, he
broke the seal of the royal mandate, in the presence of

the messenger. Having perused it, he gravely inquired

the situation of the place, and was answered, in Egypt

;

"Then let us obey the commands of the caliph. Let us
pursue our march, and make ourselves masters of the

country." Farma, or Pelusium, soon yielded to his

arms; and he halted not till he had crossed the Nile,

and sat down with his little army before Misra, (the an-
cient Memphis) the second fortress in Egypt. For se-

ven months, the military engines played against the walls

of Misra; and the assaults of the Arabs were repelled

with bravery and resolution. A reinforcement of 4000
Moslems could not overcome the resistance of its inha-

bitants ; and the waters of the Nile threatened, and
would probably have overwhelmed, the haughty inva-

ders, had not the treachery of the governor delivered

the town and citadel into the power of Amru. From
thence he proceeded to Alexandria, and the usual alter-

natives were offered to the Christians,—Islamism, or tri-

bute. The terms were rejected with disdain, and Amru
laid close siege to the capital of Egypt. The sword of

the Moslem general always shone in the front of the as-

sault ; but the vigorous sallies of the besieged disheart-

ened and destroyed his followers. Amru, with a chosen
band, attempted the citadel. They entered it, sword
in nand ; but, after a severe contest, the Arabs were
driven back; and Amru, a friend, and a servant, were
taken prisoners by the Greeks. When interrogated by
the governor concerning the object of their invasion, the

intrepid Amru forgot his situation : " We are come
hither," said he, "to oblige you, either to profess Isla-

mism, or to pay an annual tribute to the caliph ; which
you must submit to, or be all put to the sword." This
haughtv answer revealed the general of the Moslems;
and a battle-ax was raised to stop for ever the breath and
the triumphs of Amru. But the address of his servant

rescued him from danger, by giving him a box on the

ear, and commanding him to be silent in the presence of

his superiors. The governor was deceived by the arti-

fice, and the prisoners were dismissed. The safety of

their general, whom they supposed to be lost, roused the

resolution of the Moslems. The citadel was taken by

storm ; and, after a siege of 14 months, the standard of

Omar was raised on the walls of Alexandria, in the 20th

year of the Hegira, (A. D. 641.) Amru describes, in his

letter to the caliph, the riches and magnificence of the

capital of Egypt. "I have taken the great city of the

west. It contains 4000 palaces, 4000 baths, 400 royal

circi, or places of amusement; 12.000 gardeners^ and
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40,000 tributary Jews." The request of Jolui, the

grammarian, and the tanaticai answer of Omar, are well

known in the history ot literature. Aniru, at the desire

of John, begged ot ihe cahpii, tne pnilosophical books

in the Alexandrian library, as a present lo tiie Greeks.

"If the books you mention," returned Omar, "agree

with the book ol God, they are superfluous; if they

are repugnant to the doctrines and tenets of that book,

they are pernicious, and ought to be destroyed." The
sentence was rigorously executed, and these precious

volumes supplied the 40uO batUs ot the city with fuel for

six months. The conquest of Egypt proved of great

advantage to the Moslems. Independent of the 4,000,000,

300,000 pieces of gold, which the tributaries annually

brought into the treasury of the caliph, t!ie abundant

fertility of this country supplied the dearths of Arabia;

and a train of camels, laden with corn and provisions,

covered the long road from Memphis to Medina.

The arms of Omar were no less successful in Persia

than in Egypt. The throne ot Chosroes was filled by

his grandson Yezdejerd, a youth of fifteen, whose inex-

perience in war obliged him to entrust the royal standard

to his general, Rusram. The bloody and obstinate battle

of Cadesia determined the fate of Persia. Rustam was
slain, and his army completely defeated by Said, the

lieutenant of Omar. The province of Traf:, or Assyria,

immediately submitted to the caliph ; and Bassora soon

rose the emporium of Persia. Crossing the Tigris, the

Arabs took Ctesiphon by assault, the capital and resi-

dence of the kings of Persia; and the immense trea-

sures of the royal palace are computed by an Arabian
historian, at three thousand of thousands of thousands

of pieces of gold. The Persians made a final stand, for

their religion and liberties, at Nehavend ; and this deci-

sive battle, which ended in their defeat, is styled by the

Arabs, the xnctorij of victories. The grandson of Chos-
roes, thus stripped of his dominions, was driven a help-

less exile from kingdonto kingdom, till China afforded

him an asylum from the relentless fury of his enemies.

Armenia and Mesopotamia had also yielded to the autho-

rity of the caliph. But while his arms were subjugating

the finest provinces of the east, Omar fell by the hand of

an assassin, when performing his morning devotions in

the mosque at Medina.
Tlie impartial justice of this prince, his generosity,

abstinence, and piety, have drawn forth the encomiums
of the Moslem historians ; and the humility of Omar
commanded more reverence and esteem from his sub-

jects, than all the grandeur of his successors. Notwith-

standing the pressing solicitations of his friends, who
surrounded his death-bed, he refused to nominate his

successor. He rejected the names of the most illustri-

ous Moslems, as incapable of governing so mighty an

empire; and left his appointment to the suffrages of six

elders, who had been the friends and early companions
of the prophet. The virtuous Ali rejected the condi-

tions upon which the sceptre of Arabia was to be ob-

tained;—a compliance with the dictates of the Koran,
the traditions of Mahomet, and the decisions of Omar
and Abu Bekr. " I am willing," said the son of Abu
Taleb, " to make tlie two first the foundation and stand-

ard of my government ; but I cannot admit the last to

be of equal authority with these." Upon the refusal of

Ali, Othman Ebn Affan, agreeing to accept the govern-
ment with these restrictions, was immediately proclaim-

ed caliph, in the 23d year of the Hcgira. (A. D. 644
)

Othman was 70 years of age when he ascended the

Moslem throne ; and the first act of his administration

shewed his weakness and partiality. Amru,the conqueror

and lieutenant of Egypt, who was beloved by the in-

habitants on account of his att'able and oblighig temper,

was recalled from his government ; and Abdallah, the

foster-brother of the caliph, appointed in his room. This
so displeased the Egyptians, that a general revolt was
the consequence, which could only be quelled by the

presence and exertions oi the brave Amru.
Erom the conquest of Egypt the cont.nent of Africa

opened a wide field for the religion and courage of the

Moslems. An army of 40,000 believers was entrusted

to Abdallah, lo penetrate into that country, and to receive

the conversion or the tribute of its natives. The deserts

of Barca retarded not the murch of their patient and har-

dy camels. The fortifications of Tripoli and Sufetula fell

before the persevering bravery of the Arabs ; and the

Barbarions on all sides implored the mercy and protec-

tion of the conquerors. Abdallah, however, was pre-

vented from prosecuting his conquests. The progress

of an epidemical disease thinned his army, and compell-

ed him to return, after a successful campaign of fifteen

months, to the confines of Egypt.
Discontent now began to shew itself in the empire ;

and the feeble administration of Othman was unable to

curb the haughty spirits ot the Moslem chiefs, who
were elated with power and flushed with victory. Bent

on foreign conquest, the caliph had neglected to secure

the affections and confidence of his subjects ; and his

declining age was incapable of sustaining, with firmness,

the burthen of government. The spirit of sedition spread

rapidly through the provinces; and the refractory chiefs

from Egypt, Syria, and Trak, assembled at Medina, to,

demand justice from their sovereign. They accused

him of injustice and ingratitude to the bravest of his

generals ; of squandering the public treasures upon his

relations and favourites ; and of presuming to sit upon
the highest seat of the prophet's pulpit, when his prede-

cessors contented themselves with the steps. Othman
owned the faults of his administration ; and the insur-

gents were appeased for a time, by the mediation of Ali,

who promised, in the name of the caliph, and in his own,
to redress their grievances. The public tranquillity,

however, was but of sliort duration. The intrigues of

Ayesha, the widow of the prophet, inflamed the ambition

and jealousy of the most powerful chiefs ; and the vil-

lainous forgery of the caliph's secretary spurred on Ma-
homet Ebn Abu Bekr lo hasten the destruction of his

master. Othman was besieged in his palace, and the

gales were bravely defended by the two sons of Ali.

But the rebels intercepted their water and provisions,

which forced tliem to aliandon the caliph to tlie fury of

the son of A1)U Bekr. Othmen fell, covered with wounds
in the 82 I year of his age, and the 35th of the Hcgira,

(.4. D. 655.)

From a life of retirement and prayer, Ali was invited,

by the voice of the people, to the throne of Araljia. He
declined, however, a sceptre which had been so long, and
so unjustly withheld from him, and declared, that he had
now rather obey than command. But the good of his

country overcame his reluctance ; and a tumultuous
soldiery compelled him to accept of a throne and a
mighty empire. His inauguration was attended by the

Arabian chiefs, many of whom concealed their disaffec-

tion under the mask of a ready obedience. They had
tasted tlie sweets of independence and revenge ; and as

the accession of Ali had blasted their schemes and ex-
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pectations, they ofTercd him the fawning tribute of their

lips, while their hearts were bent on his destruction.

The widow of the prophet bore an implacable hatred

against the husband and the family of Fatima. She pro-

voked the Meccans to revenge the murder of the ca-

Jipn, and represented the innocent Ali as an assassin and
an Usurper. Telha Jibti Obcid alla/i, and Zobeir Ebn AL
Avjam, two of her accomplices in that horrid transac-

tion, supported her in her iniquitous designs. Escap-
ing from Mecca, they planted their standard of rebel-

lion in the province of Assyria ; and the artful Ayesha
pretended that her only object was to revenge the death

of Olhnian. Ali marched a loyal band of 20,000 Arabs
to Bassora, which had submitted to the i-egicides. On
his march he was joined by 8O0O valiant Cufans, to whom
he expressed his unwillingness to shed the blood of the

Moslems. "Ye men of Cufa, who have always distin-

guished yourselves by your bravery, and have dispersed

the forces of the kings of Persia, 1 have desired your in-

terposition, to bring about a reconciliation with my brc-

thj-en of Bassora. Nothing shall be wanting on my part,

as I shall always prefer the sweets of peace, to the

miseries and desolations of war." Finding, however, that

all attempts at an accommodation were fruitless, he left

the dispute to the decision of the sword ; and charged
Ayesha and her associates with the Moslem blood which
should be shed in that war. Ali encountered the rebel

army under the walls of Bassora. Ayesha took her

station in the hottest of the fight. Seventy men of the

Banu Daba, who held the bridle of her camel, were suc-

cessively slain ; and the litter in which she sat was so

stuck with javelins and arrows, as to resemble the qtiills

of a porcupine. After an obstinate resistance, the rebels

were completely defeated : Telha, and Zobeir fell in the

engagement, and Ayesha was taken prisoner. Ali then

marched his victorious troops against a more powerful
rival, Moawiyah, the prefect of Syria, who, from a pre-

tended declaration ot Othman's in his favour, had assum-
ed the title of caliph. Moawiyah was the son of Abu
Sophian, and chief of the family of Ommiyah, of whom
the late caliph was also a descendant. Sixty thousand

Syrians rallied under the bloody shirt of his murdered
kinsman ; and his cause was strengthened by the attach-

ment of Amru, the conqueror of Egypt, to whom, for his

services, he promised the government of that country.

The rival caliphs met on the plains of Seffein. Three
months were spent in fruitless negociations, and bloody

skirmishes, in which twenty-six of the heroes of Beder
were numbered among the slain. Ali at last proposed

to decide their claim to the caliphate, and to spare the

blood of his countrymen, by single combat. Amru se-

conded the proposal, and urged his colleague to accept

the challenge ; but the trembling Moawiyah refused to

stake his life on such unequal odds, and shrunk from the

invincible arm of his generous rival. Upon this refusal

a general action ensued. The ponderous sword of Ali

carried destruction and dismay through the ranks of the

Syrians. Every time he smote a rebel, he shouted ytllah

Acbar, " God is victorious ;" and four hundred times the

hero was heard to repeat, during the engagement, that

dreadful exclamation. The Syrians were driven back

upon their camp; and Moawiyah meditated a shameful

flight, when a stratagem of Amru's saved his army from

defeat, and checked the fury of the conquerors. Amru
ordered his soldiers to advance, with the Koran fixed

upon the points of their lances, and to exclaim, " This

is the book of God betvre^n us and you, which ought to

decide all differences, and wliich forbids the effusion of
Moslem blood." Tlie troops of Aii were awed by the
solemn appeal. They threw down their arms ; and the
Ciiarejites, or enthusiasts, threatened to abandon him,
unless he immediately sounded a retreat. Thus, in the
moment of certain victory, was the prize snatched from
the graspof Ali, by an insidious adversary ; and he him-
self compelled, by the fanaticism of his troops, to sub-
mit to a disgraceful truce. Overcome with sorrow and
indignation, he retired to Cufa ; and those very soldiers
who betrayed him at Seffeir, deserted his standard, and
chose a leader of their own. While Ali was reducing
these rebels to obedience, his rival had subdued Egypt,
and reduced Persia, while his forces had penetrated
into the province of Hedjas, and filled the holy city

with terror and alarm.

The vitals of the empire were thus wasted by civil

contentions. The bravest fell, fighting against their

countrymen ; and while the warriors were glutted with
plunder, and gloried in their triumphs, the more mo-
derate Moslems sighed for the peace and unity of the
reign of Omar, when every Moslem was a brother, and
every infidel an enemy, and bewailed the miseries to

which their country was exposed, by the infatuated am-
bition of their chiefs. Tliree Ciiarejites devoted their

lives to the service of their country. They recounted,
in the temple of Mecca, the martial deeds of their sect,

lamented the loss of their companions, and swore to free

their country from impending ruin. The deaths of Ali,

Moawiyah, and Amru, they considered as the only means
of restoring tranquillity to Arabia. They poisoned their

swords, and each repaired to the victim he had chosen.

Moawiyah was wounded in the reins, but recovered ;

the captain of Amru's guard was stabbed by mistake ;

and Ali received a mortal stroke, while officiating as

Imam, in the mosque at Cufa. He expired in the 63d
year of his age, after a troublesome reign of five years,

and fell the bravest and most vii'tuous of the Mahometan
caliphs. Ali was highly distinguished for his unaffect-

ed piety, his sweetness of temper, his humility, justice,

and liberality. His bravery acquired him the glorious

appellation of " the victorious lion of God :" and in his

last moments, he mercifully recommended to his chil-

dren, not to torture his assassin, but to dispatch him at

one blow.

Hassan succeeded to the throne of Medina. He in-

herited the piety, but not the martial genius, of his fa-

ther ; and his excessive mildness of disposition render-

ed him incapable of disputing the empire with the prince

of Damascus. Having reigned six months, he resigned

the government to Moawiyah. He left, without a sigh,

the palace of Cufa, and retired to a life of piety and con-

templation, in the city of Medina, where he was soon af-

ter poisoned, at the instigation of his treacherous rival,

The unassuming virtues of the son of Fatima entitled

him to a better fate. Many instances of his moderation

and generosity are recorded by the Moslems ; but one in

particular deserves to be remembered : A slave inad-

vertently dropt a dish of boiling broth upon him as he sat

at table ; the trembling wretch fell prostrate at the feet

of his master, and repeated the words of the Koran,
" Paradise is for those who bridle their anger."—" I am
not angry."—" and for those that forgive offences." " 1

forgive you ;" " for God loveth the beneficent." " Since

it is so," said Hassan, " I give you your liberty, and

four hundred pieces of silver !"

Moawiyah being now securely seated upon the throne
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of Arabia, transferred the scat of empire from Medina
to Damascus, whither he wished also to convey the pulpit

and walking slick ot the prophet. But an eclipse of

the sun happening just as they were laying their hands

upon these sacred relicks, the trembling Moslems, dread-

ing the divine displeasure, refused to obey the sacrile-

gious command of their sovereign.

The caliph having reduced the restless Charejites,

sent a powerful army under his son Yezid, to besiege the

capital of the Roman empire. The troops were animated

by the tradition of their prophet, " That the sins of the

first army which should take the city of Caesar were
forgiven." They braved the fatigues and dangers of a

long and laborious march
;
yet, notwithstanding their

zeal, they returned to Syria, without performing any

services of importance. The consequences of this expe-

dition were most disgraceful to the Moslems. A truce

of thirty years was concluded with the emperor ; in

which the Arabs were allowed to retain the provinces

they had seized, upon paying an annual tribute of 3000
pounds weight of gold, fifty slaves, and as many choice

horses. Their arms, however, were more successful

in Tartary and Africa.

Saad, the governor of Chorasan, crossed the Arnu,
(the Oxus of the ancients,) and took Samarcand, the

capital of the Usbeck Tartars.

With 10,000 Arabs, Akbar over-ran Numidia, and
founded the city of Cairoan, which, in after ages, became
the seat of learning and of empire. He fearlessly tra-

versed the deserts of Mauritania, and penetrated to the

shores of the Atlantic ocean. The intrepid warrior

plunged his horse into the tide, and lamented, like the

son of Philip, the boundary of his conquests. " Great
God, were I not stopped by this sea, I would still goon
to the unknown kingdoms of the west, preaching the

unity of thy holy name, and extirpating the rebellious

nations who refuse to worship thee." The valour of
Akbar was unable to preserve the fruits of his triumphs.
A general revolt exposed him to the fury of the faithless

Africans. The victorious Moslems were surrounded and
slain, and Akbar fell, fighting valiantly, amidst the dead
bodies of his followers. His successor, Zuheir, avenged
the death of his countrymen, but was also overthrown by
the Greeks before the walls of Carthage.
Moawiyah now attempted to render the throne here-

ditary in his own family, and to exclude for ever the
Fatimites from any share in the government, by indu-

'ing the Arabs to swear allegiance to Yezid, as his col-

league and successor in the empire. The dissolute

manners, however, of this prince, rendered him very
unacceptable to the more serious Moslems ; and four
of their principal chiefs, Hosein Ebn Ali, Abdallah Ebn
Amer, Abd'alrahman Ebn Abu Bekr, and Abdallah Ebn
Zobeir, refused to acknowledge his title. The death of
Moawiyah, therefore, was the signal for fresh divisions

and contentions. The Cufans declared in favour of
Hosein, and 18,000 troops were ready to take the field

at the command of the grandson of the prophet. With
fifty horse and 100 foot, Hosein, attended by his wives
and children, traversed the deserts of Arabia, and has-
tened to join his adherents in Irak. His friends, how-
ever, had either been overawed, or seduced, by the
crafty Obeidallah, the governor of Cufa ; and Hosein,
with his little army, was surrounded by a detachment
of 5000 horse in the pla'ins of Kerbela. The unfortu-
nate son of Ali inherited the spirit of his father. He
disdained submission to the haughty demand of his

rival, and, after a desperate engagement, he was cut to
pieces with his faithful followers. His head was carried
in triumph to Cufa; and when presented to the governor,
the savage Obeidallah struck it over the mouth with a
cane. " Alas," exclaimed an aged companion of the
prophet, " on these lips have I seen the lips of the
apostle of God." The death of Hosein was fur from
restoring tranquillity to the empire. Abdallah Ebn Zrf-
beir was proclaimed caliph by the house of Hashem, and
Yezid was formally deposed in the mosque at Medina.
To resent this affront, the Syrian caliph took and plun-
dered the city of the prophet, and the holy city of
Mecca escaped the same fate only by his death.

'

He.
was succeeded by his son Moawiyah H., whose weakly
constitution was unable to bear the fatigues of govern-
ment. He resigned his crown without naming a suc-
cessor ; and Merwan Ebn Al Hakcm was called to the
throne of Damascus by the Syrians, who firmly adhered
to the house of Ommiyah.
The empire was now torn by intestine quarrels. The

sceptre of Mahomet was still contested by Abdallah ;

and the blood and treasures of the country were wasted,
to minister to the ambidon and jealousies of its rulers.
A long and bloody warfare was maintained by the con-
tending caliphs ; and it was not till the 73d year of the
Hegira, (A. D. 692,) when AbdalmaU-k found himself
without a competitor, that internal peace was restored
to the distracted empire. The Moslem arms, which
had been long stained with the blood of their country-
men, were now directed to distant conquests. The
southern shores of the Mediterranean were still in pos-
session of the Christians, and the blood of Akbar and
Zuheir called aloud for vengeance. An army of 40,000
Arabs was entrusted to Hassan, the governor of Egypt.
The capital of Africa v/as alternately won and lost by
the Moslems, till the battle of Utica was decided in
favour of Hassan, when Carthage was demolished and
delivered to the flames. The barbarous Moors of the
interior provinces resisted for a time the power and the
religion of the Arabs. Under their queen, Cahina, they
issued from their savage deserts, and Hassan was com-
pelled to retire, from certain defeat, to the confines of
Egypt. After an absence of five years, he returned with
reinforcements to the reconquest of Numidia. The
wandering Moors were dispersed, and tlieir queen Ca-
hina slain in the first engagement. But while the IMos-
lems were thus ravaging Africa, the caliph Abdalmalek
died at Damascus in the 85th year of the Hegira, [h.
D. 704.) He left an extensive empire to his son AL
IValid, who prosecuted with vigour the ambitious de-
signs of his father. His troops penetrated on the east
to the banks of the Ganges, and on the west to the pil-
lars of Hercules. His general, Musa, having finally
conquered and tranquillized the Africans, who submitted
to the religion and the language of the Koran, was com-
manded to annex to the throne of the caliph the unknown
kingdoms of the west. But his career was stopt by the
walls of Ccuta. Count Julian, the governor, bravely
repelled his assaults, and the Saracen was forced to re-
tire in perplexity and disgrace. Internal discord, how-
ever, soon relieved him from his embarrassment, and
offered Spain as an easy conquest to his aims. Impelled
by private revenge, count Julian betrayed his trust, and
introduced the Saracens into the heart of his country.
Tari/c, the lieutenant of Musa, encountered the king of
the Goths on the plains of Xeres. This unworthy suc-
cessor of Alaric was lolling in gold and purple, on a car
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of ivory, drawn by two white mules. He encouraged
his troops, by representing to tlicm the superiority of

thtir numbers, and the bravery of their ancestors, who
ovenuriied the Roman empire. Tlie Saracens, on the

other hand, were reminded of their past conquests, and
of the impossibility ot their escaping by flight. "Follow
your general," cried Tarik, " 1 am deternuned either to

lose my life, or to trample on the prostrate king of the

Romans." The Spaniards were scatteiedand destroyed.

Their king, Roch-riffo, in his flight, perished in the wa-
ters of the Guadalt/ui-ver, "the deserved fate of tliose

kings," says an Arab historian, " who withdraw them-
selves from the field of battle." Tarik advanced to the

reduction of Toledo ; over-ran with his victorious troops

the kingdoms of Castile and Leon, passed the moun-
tains of Asturias, and was stopt only by the waves of the

Bay ot Biscay.

!ftlusa having received intelligence of the good fortune

of his lieutenant, repined at his success, and hastened,

with 10,000 Arabs, and 8000 African Moslems, to share

the laurels and riches of the brave Tarik. He reduced

the strong fortifications of Seville and Merida; proceed-

ed along the northern shores of the Mediterranean to

the capitals of Catalonia and Arragon, and subjected

the whole kingdom to conversion or tribute. Still un-

sated with conquest, he was preparing a mighty arma-
ment to cross the Pyrenees, and to plant the standard of

Mahomet on the walls of the ancient capital of the Ko-

mans, when the command of his sovereign recalled him
to Damascus, to answer the secret accusations of liis

enemies. While on his journey home, Soliman, upon
the death of his brother Ahvalid, had ascended the Mos-
lem throna. Musa was received with coldness. His
services were forgotten. His real or pretended crimes

were punished with poverty and exile, and his immense
wealth, the plunder of tlie Christian temples, swelled

the treasures of the caliph. Soliman, and also his suc-

cessor Omar, were poisoned at the instigation of his

brother Yezid, the governor of Persia, who assumed
the sceptre of Arabia, but enjoyed his ill-acquired dig-

nity only four years. He was succeeded by his brother

JIaskem in the 105th of the Hegira, (.\. D. 724.) The
Saracens, who, in the former reit^n, had penetrated into

Gascony, and taken the city of Thoulouse, now extended

their ravages as far as Tours, and rendered that city a

scene of tilood and confusion, reducing to ashes its

churches and palaces,, and laying waste the surrounding-

country with fire and sword. Charles Martel, the general

of the Franks, hearing of these unprovoked devasta-

tions, inarched against them with a powerful army, de-

termined to punish the haughty marauders. After an

obstinate engagement of seven days, he routed them with

dreadful slaughter; stripped them of their baggage and

plunder, arid compelled them to retire to the Spanish

frontiers, with the loss of their general and 375,000

men. The caliph's arms, however, were more success-

ful in the east. The Turks were driven from Adcr-

bijian and Armenia^ and confined within the Caspian

gates.

The reigns of the sensual and cruel Al Walid 11, of

his murderer Yezid, and of the imbecile Ibrahim, afford

no events worthy of record. The last of these was de-

posed, and succeeded by Merwan, the governor of Me-
sopotamia, whose usurpation occasioned new commo-
lions in the empire. The inhabitants of Hems and Da-

mascus refused to acknowledge his authority, and Solhnan

libn Hcsham was proclaimed caliph by the people of

Bassora. These were no sooner reduced to obedience,
than the Cufans declared their attachment to the house
of Al Abbas, the uncle ol the propl.et, and swore alle-

giance to Al Salah, as the representative of that tamily.
The new caliph immediately dispatched, against Mer-
wan, his uncle Abdallah, who, coming up witii hnu near
Tubar, completely defeated him. Merwan, flying into

Egypt, was there siain, which entirely abolished the
Onmuyan dynasty in Arabia.

Al Saffah behig now sole masterof the Moslem throne,
resolved to extinguish the partizai;s ol the rival house of
Oiumiyah, who still made considerable resistance both
during this and the succeeding reign, until Abdalrahman,
after the entire ruin of his family hi Asia, fled into

Spain ; and being there acknowledged as the lawful

commander of the faitlilul, tounded an independent mo-
narchy, which the eastern caliphs were never able to

overthrow.
Al Safi'ah died of the small-pox, in the 33d year of his

age, and the I36ih of the Hegaa, (A. D. 754.) He was
succeeded by his brothei Ai Maiisor,—a name which
every lover of literaiuie will mention with gratitude

and respect. To him Europe is indebted for the first

dawnings of science, which Ijioke upon popish darkness,

and for the preservation ol many valuable works of an-

tiquity. In the fourth year of his reign, the empire was
threatened with new commotions, by an insurrection of

the Rawandians, a violent and impious sect, who held

the doctrine of mcwinfisycliosis, or the transmigration of

souls. This sect were at first the fiim adherents of the

family of the Abassides, End even proceeded to shew
their attachment and devotion to the caliph, by offering

him divine honours, and invoking him as their deity.

This impiety so incensed Al Mansor, that he ordered

their leaders to be imprisoned. These, however, were
soon delivered by their companions; and, irritated by

the affront, they surrounded the palace of the caliph,

and demanded the blood of that sovereign, whom they

had but lately worshipped as a divinity. Al Mansor
perceiving his danger, and the impracticability of escape,

advanced to the rebels with a few followers, determined

to sell his life to the best advantage. But his bravery

was unable to resist the numbers of his enemies ; and he

would have fallen a sacrifice to the vengeance of fanati-

cism, had not Maan Rbn Zaidat come opportunely to

his assistance, and, at the head of the caliph's attendants,

charged the Rawandians with such fury, that they were
entirely routed, and 6000 left dead upon the spot. Al
Mansor, however, was so disgusted with this attempt

of the Rawandians, that he determined to remove the

seat of empire from Damascus. He built the city of

Bagdad upon tfie banks of the Tigris, whither he trans-

ferred his coui-t, and this city continued to be the resi-

dence of the Mahometan caliphs, till its destruction by

Hulacu the Tartar, about the middle of the 13th cen-

tury.

From the removal of the government to Bagdad, the

consequence of the Arabian peninsula began rapidly to

decline. Many chiefs of the interior provinces rose in

arms to assert their independence, and withdrew them-

selves from the civil jurisdiction of the caliph, respect-

ing him only as the head of their religion ; and even

during the reign of Al Mansor, the Arabs of Al Thala-

biya and Maad made several predatory irruptions into

Assyria and Mesopotamia.

In the 278th year of the Hegira, the Karmatians, a new

sect of religionists, appeared in Arab^. They bore an
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inveterate malice against the Mahometans, and occa-

sioned great disturbance in the empire. They took

Bassora and Ahraat, committed dreadful devastations

and outrages in Arabia and Syria, and even carried their

ravages to the walls ol Damascus. During hall" a cen-

tury this sect continued their depredations, increasing in

power and numbers, till at length they established a con-

siderable principality in the heart of Arabia, to the

chiefs of which tlic caliphs were obliged to pay an an-

nual tribute, that the pilgrimage to Mecca might be re-

gularly performed.
Alter tne abolition of the caliphate by the Tartars,

the Arabs shook otf all subjection to its destroyers, and
resumed their original government of independent

chiefs.

In the beginning of the 16th century, the Turks in-

vaded this peninsula, and seized ail the considerable

towns upon the Arabic gulf. Some yeai's after, they

subdued Yemen, penetrated into the highland districts,

and rendered almost the whole ot Arabia a province of

the Ottoman emjiire. This conquest, the Turks main-
tained for more than a century. They were, however,
continually harassed by the independent princes and
Shiecks of the mountains, who, under Khassem Abu
Mahomed, at last compelled them to evacuate Yemen,
and retire from all their fortresses on the Red Sea.

The services of Khassem obtained tor him the dignity

of a sovereign prince. He assumed the title of Sejid,

and reigned nine years over the kingdom of Yemen.
His son Metwokkel Allah, upon his accession to the

throne, took the title of Imam, or " prince of the faith-

ful," which still continues to distinguish the monarchs
of Sana. This prince is revered by the Arabs as a

saint, an honour which he acquired by his frugality and
temperance. So sparing was he of the public revenue,
that he refused to be supported at the expence of his

subjects, and earned his livelihood by his own labour,

as a maker of caps. He lived to promote the happiness
of his people, not to dissipate their substance in useless

projects of ambition or magnificence. The petty quar-
rels in which his successors were engaged with the

neighbouring chiefs, and tiieir disputes about the suc-

cession to the throne, deserve not to be commemorated
in history. The Arabs still remain an independent na-

tion ; and, in spite of the efforts of the Greeks, Romans,
Persians, and Turks, they have maintained their cus-
toms and manners pure and inviolable from the remotest
ages, (/i)

About loriy years ago, anew sect sprung up in Ara-
bia, which has made such rapid progress, as to threat-

en with destruction the mighty fabric of power and su-

perstition, wl.ich Muhomet had reared. Abdul Waheb,
the founder of the Wababee sect, was born at El Aiane,
a town in the province of Nedjed-el-Ared. After stu-

dying tbe sciences for many years in Arabia, he travel-

led through Persia, and resided for some time at Basra.
Having returned to his irtitive country, he proclaimed
himself the reformer of its religion, and exposed to the

Sheicks who governed the small tribes in the province
of Nedjed, the abuses wliich disfigured the Mahometan
faith. He reprobated the worship of saints, the use of
ardent spirits, and intoxicating drugs, and the opinion
which was entertained respecting the eternity of the
Koran ; but, in order to conciliate the Sheicks, he ac-

knowledged in part, the authority of their prophets.
« There is only one God," says Abdul Waheb. " He
Vol. H. Part. I.

is God, and Mahomet is his prophet. Act according to
the Koran, and the sayings of Mahomet. It is unneces-
sary to pray for the blessing of God or the prophet,
more than once in your life. You must not invoke the
propliet to intercede with God in your behalf; for his
intercession will be of no avail. At the day of judg-
ment it will avail you. Do not call upon the prophet

;

call on God alone."

These doctrines approaching more nearly to pure
theism than the creed of Islamism, were rapidly disse-
minated among the different tribes, and increased the
power and inlkience of Abdul Waheb. Those Sheicks
who reiused allegiance to his spiritual and temporal
authority, united their power against the impostor, and,
under the guidance of the Sheick of Lachsa, attacked
him in El Aiane, his native city. Having opposed a
successlul resistance to this assault, and having, on
another occasion, repelled an attack of four thousand
of his foes, with the assistance of the Sheick Mekrami,
he triumphed over the attempts of his enemies, and ra-

pidly extended boih his faith and his territories.

Availing himself of his deep acquaintance with the
human heart, he conjoined the influence of self-interest

with the impulse of enthusiasm, by declaring unholy
and liable to confiscation, all the property of the uncon-
verted. Allured'by a regard to their own property, and
by the love of plunder, thousands flocked to the Waha-
bee standard, and enabled the impostor to secure the
whole province of Nedjed, and to carry his victorious
arms into Yemen. About this time Abdul Waheb died,
and was succeeded by his son Abduluziz.
We do not know the date of Abduluziz's accession,

bu, he held the reins of government till May 1803, when
he was assassinated at Darail, his capital, ^hen prayins^
in a mosque, by an Arab, whose daughter he had long-

before carried off" by force. No sooner was the Arab
bereft of his daughter, than he sold his property, and,
persevering in his thirst for revenge, he followed the
motions of the seducer, till he seized his prey at the
mosque of Darail.

The Wahabee superstition made rapid strides over
the whole peninsula, during the reign of this prince.
Even some of the tribes of the Great Desert acknow-
ledged the new faith ; and when they piliaged the bury-
ing place of Hossein at Arbela, so highly veuerated by
the followers of Ali, they remitted a share of the plun-
der to Abduluziz, for charitable purposes.
The present Imam of Sana, wiio succeeded his father

in 1774, was deserted by the Slierriff"e of .'\bou Arish,
whom he had appointed Doia of Loheia. Encouraged
by the success of tliis Sherriffs, the different Sheicks re-

nounced their allegiance to the Imam. They were, how-
ever, soon reduced to subjection by the Wahabee, who
forcibly converted Abou Arish to tlie new flilh, stripped
him of his property, and commanded him to indemnify
himself in Yemen. The subjugated Sherriffc obeyed the

orders of the conqueror ; and recognising: Suud, the son
of Abduluziz, as his sovereign, he carried victory and
desolation to the gates of Mocha.
The ambitious Wahabee now aspired to the posses-

sion of Mecca and Medina, the chi'f cities in the king-

dom. Galib, the present S'lcrriffc, was so unpopular
among his subjects, from his cruelties and extortions,

that even his brother-in-law, Mozcife, deserted to the

Wahabee. In January 1803, Abduluziz entrusted Mo-
zeife with the command of twelve thousand men, wlio.
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in scvd-.il buttles, defeated the c! uel ShciTiflc. In Fc-

briuiry, Moztil'e laid siege to Ta.yit, wliich contained

ihc fine palciees ai;d gardens of Galib. It was defended

by the Sherrifle in person for several days, till his sus-

picions were roused by the escape of his nephew Ab-
duUali to Mecca during the night. Dreading that Ab-
dullah would be pioclanned at Mecca, he set fire to his

palace, and abandoned Tayif to the unbridled soldiery.

Eight hundred males were put to the sword ; several of

the houses were burned, and all of them plundered.

All the holy tombs were destroyed, and even the splen-

did monument which was erected over the grave of Ebn
Abbas, the uncle of Mahomet.

Mozcife being made governor of Tayif, Abduluziz

appointed his eldest son Suud to the command of the

\ictorious army. On the 25th of April, 1303, Suud
inarched to the walls of Mecca. Galib was panic-struck

at his approach ; retired during the night with his trea-

sures to Jidda, and left his brother behind him, to make
"the most favouraljle terms with the enemy. On the

srth of April, Mecca, which, for more than a thousand

years, had never been st;dned with the foot of an ene-

my, surrendered to the brave Suud, who scrupulously

i'ulfilled the terms of capitulation, and respected both

the properly and the persons of the inhabitants. Eighty

splendid tombs, however, the glory and ornament of the

city, and hallowed by the ashes which they inclosed,

were levelled with the ground, and the monument of

Cadiga, the wife of Mahomet, shared the same fate

Avith the tombs of his descendants. The religious fury

of the Wahabee was nest directed to the cofiee-houses.

The hookahs were piled up and' burned, and the use of

coffee and tobacco was prohibited under the severest

penalties. In other respects, the conduct of the victors

was marked with moderation. Suud confirmed the Cadi
appointed by the Grand Seignior, and wrote to him the

following letter :

—

Suud to Selim.

" I entered Mecca on the 4th day of Moharem, in

the 1218th year of the Hegira, (1803.) I kept peace

towards the inhabitants. I destroyed all the tombs which
they idolatrously worshipped. I established the levy-

ing of all customs above 2i per cent. I confirmed the

Cadi whom you had appointed to govern in the place,

agreeably to the commands of Mahomet. I desire, that,

in the ensuing years, you will give orders to the pachas

of Shaum, Syria, Misr, and Egypt, not to come accom-
panied by the mahamel, (the richly ornamented cover-

ing for the Caaba,) trumpets and drums, into Mecca
and Medina. For why ? Religion is not profited by those

things. Peace be between us; and may the blessing of

God be unto you 1 Dated on the 10th day of T^Ioharem."

(3d. of May.)
Suud marched his ai-my against Jidda on the 1 1th of

May, and endeavouixd to take the town by storm ; but

the preparations of the Sherriffe, who had covered the

walls with cannon from the vessels, frustrated every at-

tempt By cutting off the supplies of water, however,

which destroyed many of the inhabitants in the course

of nine days, Galib was compelled to offer Suud a sum
of money to abandon the siege. It had just been agreed
that he should receive a lac and 30,000 dollars, when
intelligence of the death of his father induced him to

return instantly to Durail. Mecca afterwards came into

the possession of the Sherriffe ; but Tayif, which is such
a delightful spot, that the Arabs regard it as a part of
Syria, which had been detached during the general de-
luge, renrained under the power of Mozeife.

1 he city of Medina, where the remains of Mahomet
were deposited, and where the accumulated donations
of the faithful had formed a rich treasure, yielded (o the
Wahabee in 1804. A second attack was made upon
Jidda; but Galib havhig received supplies from Egypt,
foiled all tiieir attempts. The pacha of Syria penetrat-

ed through the Wahabee troops, and the customary ce-

remonies were performed by the faithful, probably for

the last time, at the sacred Caaba. The numerous
squadrons of the Wahabee now cover the desert, and
render the repetition of this attempt too dangerous to

be hazarded.

The supremacy of Suud is now acknowledged by the
Johassen Arabs, who have a powerful maritime force ;

and should they be induced to make it subservient to

his ambitious views, Jidda would speedily be reduced,

and the power of the Islamites would be extinguished
in Arabia. The Imam of Muscat has been slain in bat-

tle ; and a Wahabee is said to have the charge of his

son. The independent state of Aden, protected by the

wisdom of its Sultan, still resists the Wahabee power.
Conscious of their want of arms and ammunition, the-

Wahabee have made repeated offers to the government
of Bombay, to grant exclusive privileges to British mer-
chants, if they would establish a factory at Loheia. The
government of Bombay, blind to their own interests,

have returned no answers to these repeated applica-

tions.*

Such are the successes of the followers of Waheb,
who, at the present moment, are pursuing their victo-

rious career over the Arabian peninsula. This delight-

ful kingdom may now be considered as severed for ever
from the Turkish empire ; and the Grand Seignior can
no longer be regarded as the head of the Mussulman
religion. This mighty fabric of superstition, reared

under the sword, now trembles on its base ; and, ere a

few years have elapsed, will probably be levelled with

the dust. The holy cities of Mecca and Medina are

now shut against the entrance of the devout pilgrims;

and the very tombs in which the ashes of the prophet

and his descendants have reposed for ages, have been
sacrilegiously destroyed. The kingdoms in Europe,
and Africa, and Asia, which have bov/ed to the doctrines

of Islamism, may, for a few years, consider Mahomet
as the prophet of God, and may read and respect the

Koran as the rule of their obedience ; but a death-blow

has struck the empire of superstition at its centre ; and

the fatal impulse will be propagated to its most distant

limits. A new dynasty has begun to reign, and a new
delusion must be practised to support its authority.

Upstart chiefs must now wield the physical energies of

Arabia, against the happiness of surrounding nations,

and impose new restrictions upon the distracted con-

sciences of the people. The history of superstition for-

bids us to expect that one system of religious impos-

ture can speedily rise upon the ruins of another. The
Arabs cannot pass in rapid transition to the Wahabee
faith ; and a lengthened night of bloodshed and darkness

must pass away, before peace and tranquillity can davm.

upon this unhappy land. (/3)

* For the facts in the prcetding paragraphs we are indebted to Lord Valentia. See his Travels, vd. iL

H



ARA AHA 283

See Pocockii Ao«. in S/iec. Hist. Arab. Sale's Koran,

Preliminary Discourse. Prideaux's Life of Mahomet.

D'Herbelot Biblioth. Orient.—.dncicnt Univ. Hist., vol.

xviii. p. Modern Univ. Hist., vol. i. ii. and iii. Enfield's

Hist, of Philos.,\o\. ii. Asiatic Kcsearc/ie.i, vol. ii. Chan-

treux's Science cle I'Histoire, Sec. Adams' Gcogra/i/ii/,

p. 23. Bruce's Travels, vol. ii. Gibbon's Decline and

Fall of the Rom. Emfi., vol. ix. l2mo. Neibuhr's Tra-

vels tlirough Arabia. Pinkcrlon's Gcoyrafihy. Ockley's
History of the Saracens. Pilt's Account of the Heligion.

and Manners of the JMahonulans. Mariyny Histoire dea
Arabes. Gagniur La vie de Mahomet. Strabo, lil>. xv
D'Anvillc Ceoffra/ihie Ancienne, torn. ii. p. 206—231.

Manti's Voyages, dans I'isle de Chy/ire. inc. 1791. Lord
Valcntia's Voyages and Tj-avels, vol. ii. p. 384. (/r)

ARABIS, a genus of plants, of the class Tetradyna-

mia, and order Siliquosse. See Botany, (w)

ARACAN, Arrakan, Reccan, Roshaun, Yeekein,
or MoG, a country of Asia, situated on the Bay of Ben-
gal, to the east of the mouth of the Ganges. It is

bounded on the north by Meckley, on the east by the

Birman empire, and on the south by Pegu. It stretches

from the river Naff to Cape Negrais, and is nearly sur-

rounded by the range of lofty mountains, called An-
oupectoumiou. The air of Aracan is extremely salubri-

ous. The country is intersected with rivers and lakes,

and is covered with wood of all kinds. The plains,

which are exceedingly fertile, produce rice of an excel-

lent quality, and the mountains, green during the whole
year, support a numerous breed of cattle. The trees

produce the most delicious fruits, cocoa nuts, pine ap-

ples, oranges, and lemons of extraordinary size. From
the want of horses, the land is cultivated by means of

buffaloes, which, along with elephants and camels, are

found in great numbers in the forests. Some mines of
lead and tin are found in the mountains.
The southern part of Aracan is a wild and unculti-

vated desert, inhabited by tigers, elephants, and buffa-

loes, which have frustrated every attempt at cultivation.

The northern part has been represented by Schooten,as
one of the finest countries in the world, covered with opu-
lent and beautiful towns and with populous villages; but
the foreign and domestic wars in which Aracan has been
engaged, have changed the appearance of tlie country.

A considerable ti-ade was formerly carried on with
Aracan by the Portuguese and Dutch, but it is nov/ in

the hands of the Mahometans, who arc settled here in

great numbers, and who exchange cloths, cotton, pep-
per, sandal wood, iron, steel, copper, skins, and procelain,

for wood, lead, tin, stick-lac, elephants, elephants' teeth,

and precious stones.

The natives of Aracan are distinguished by large and
flat foreheads, which they produce during infancy by the

application of a leaden plate. Their nostrils are ex-
tremely large, and their ears so long as to rest upon
ihcir shoulders. Their eyes are small and sparkling,

and the complexion is rather darker than that of the

Chinese and Siamese, whom, in other respects, they
resemble. The common food of the inhabitants is rice

;

but the delicacies of their table arc rats, mice, serpents,

and fish in the first stage of putrefaction. The dead
bodies of the poor are thrown into the rivers, or exposed
to birds of prey; while those of the higher orders are

honoured with a funeral pile ; and they regard it as an
act of piety to accelerate the progress of a lingering

disease. The religion of these savages is as barbarous
as their manners. By means of a heated iron, they im-
print upon their arms the images of their domestic gods ;

and, during their processions of idols, the infatuated

people throw themselves beneath the wheels of the cars
that carry their paltry deities. The chitf of the priest-

hood, which consists of three orders, resides in the island

of Munay, and possesses great power ; the kings of Ara-
can stood uncovered in their presence, and surrendered
the precedence in every ceremonial observance. The
royal guard was said to have been composed of armed
concubines. Strangers who happened to suffer shipwreck
on the coast of Aracan, were kept as slaves, and treated
with the greatest rigour. Their pirates infested the
whole Gulf of Bengal, and, entering the mouths of the
rivers, carried off numbers of slaves.

During the two last centuries, the kingdom of Aracaa
was frequently harassed by their enemies. The Moguls
and Peguers had frequently carried their victorious
arms into the heart of the country, and the Portuguese,
as allies and as enemies, had established themselves in
Aracan. The kingdom, however, always maintained its

independence till the year 1783, when Minderajee, the
sovereign of the Birman empire, conquered the country,
and annexed it to his dominions. Aracan is now a pro-
vince of the Birman empire, and is governed by a may-
woon or viceroy. See Syme's Embassy to Ava. Pen-
nant's Outlines of the Globe, vol. iii. Histoire Moderne
des Indiens, torn. iii. p. 414. 445. 1756. Buffon's jYat.

Hist. vol. iii. p. 81. Pinkerton's Geografihy, vol. ii. p.
227. and Birman Emfiire. {jr)

ARACAN, the capital of the kingdom of Aracan, is

built about 50 miles from the sea, in a valley about five

or six leagues in circumference, and is surrounded with
a natural fortification of high and rugged mountains,
the entrances and gates of the city being excavated out
of the solid rock. The city is said to have been IS miles
in circumference, to have possessed a population of
160,000, and to have been adorned with 600 temples,
and a magnificent palace, decked with the most massy
ornaments of gold. The population, however, is now
only 16,000, and the most precious spoils found in the
city by the Birmans, were a few brazen images of their

gods. The city is traversed by the river ..^rarn?!, which,
notwithstanding a number of rocks and banks of sand,

forms a beautiful harbour, capable of containing ships

of the greatest magnitude. The tides, however, are so
violent, particularly the spring tides, that ships cannot
enter the harbour without danger. The water rises

from 15 to 20 feet in the river, and hence, from the
rapidity of the current, ships are carried up and down
the river with great velocity. East Long. 93° 6'. North
Lat. 20° 47'. (a-)

ARACHIS, a genus of plants, of the class Diadel-
phia and order Decandria. See Botanv. (to)

ARACK, see Arrack.
ARACHOSIA, an ancient province of Persia, now

Arokhage, situated at the foot of a range of high moun-
N n 2
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tains upon the river Hindmend, which runs into the sea

of Durrah. See Asiatic Researches, vol. vi. p. 517. and

Strabo, lib. ii. (w)

ARAD, Arados, Rouad, or Rou-wadde, a town

and island in Phanicia. See Ruad.
ARAD, a town in Hungary, divided into two parts by

the river IMarosch, and defended by a suong fortress.

It is remarkable for a bloody battle fought near it, in

1685, between the Turks and Germans, in which the

former were defeatec^and the whole of their army either

killed or made prisoners. East Long. 21° 4'. North Lat.

46° 13'. (to)

AR..EOMETER, from ajKio?, rare, and fttTfon, a mea-

sure, is the name of an instrument for measuring the

rarity or density, or specific gravity of fluids. Tlie va-

rious instruments of tliis kind shall be explauied under

the article Hydrometer, a word of similar import. The
principles on which they are founded will be lound in

the article Hydrostatics, and the results to which

they have led, under the words Specific Gravity, (to)

ARjEOPAGUS. See Areopagus.
ARAGON. See Arragon.
ARAL, the name of an immense lake or sea in Inde-

pendent Tartary, situated about 120 miles to the east of

the Caspian Sea, and separated from it by high and level

plains. It is about 250 miles long, and 120 broad, and

receives the rivers Sirr and Gihon, formerly the laxar-

tes and Oxus. This sea is surrounded by deserts of

sand, and its waters are salt like those of the Caspian.

The Meridian of 60° east, and the parallel of 45° north,

intersect one another in the lake, (t)

ARALIA, a genus of plants of the class Pentandria,

and order Pentagynia. See Botany, (to)

ARANEA, in Zoology, the spider, a genus of apte-

rous insects, for an accovi.nt of which, see Dictiommire

ills Sciences J^aturelles. tom. ii. art. Araignee ;
Phih-

aojihical Magazine, vol. vi. and the article Entomology

in this work, (f)

ARANJUEZ, a town of Spain, celebrated for its royal

palace, which was the favourite residence of the Spanish

kings. It is situated at the conflux of the Tagus and

Tarama, on a large plain encircled with high and bleak

hills. This town is of recent origin, and has been built

in conformity to a plan laid down by government, who

make a present of the ground to those who chuse to

build according to the plan. Broad and parallel streets,

with fine pavements, intersect each other at right an-

gles. The houses, which are tv.o stories high, are

painted white, with green doors and window shutters,

and double rows of trees are planted before them. The
principal church, designed by Sabilini, has a beautiful

convex colonnade, and is placed in tlie great square,

which is surrounded by porticos, and is entered to by

four large arched gates. The amphitheatre for_ bull-

fights, is a brick building with wooden seats, and its in-

terior area has a diameter of 160 feet. The palace is

an old square building, erected by Philip II. with the

addition of two new wings : It has 21 windows in front,

and a turret at each end. The gardens, which are wa-

tered by the Tagus, are admired for their natural beau-

ties. The population of Aranjucz, during the residence

of the court in spring, amounts to about 10,000. Distance

from Madrid 20 miles. West Long. 3° 28' 3". North

Lat. 40° 0' 24". (o)

ARARAT, a mountain in Armenia, upon which the

ark of Noah rested after the deluge. With respect to

the particular situation of this mountain, there are very

different opinions. It is considered by some authors, as

one of the mountains which divide Armenia on the
south from Mesopotamia; and as the same with the
mountain Al Judi, which is situated near the city of Man-
sel. These mountains border upon that part of Assy-
ria, which is inhabited by the Curds ; and from this cir-

cumstance were called the Curdu or Cardu mountains,
or according to the Greek and Latin writers, the Car-
dydi or Gordydi. The Armenians to this day give them
the names of Ararat, Arasad, Arar, &c. The Onkelos,
Jonathan, Syriac, and Arabic versions of scripture ren-

der the original words, "the Gordydian mountains."
Abydenus and Berosus mention a report, which was pre-

valent in their time, that the remains of the ark were to

be seen upon one of these mountains. The Emperor
Heraclius is said to have gone from the town of The-
manin, and to have seen the place of the ark upon the

mountain Al Judi. And there was formerly a monastery
of the Nestorians, called the monastery of the ark, upon
the Cardu mountains, which was destroyed by lightning

in the year 776.

The opinion, however, which is most generally re-

ceived, is that of Jerom, who places mount Ararat to-

wards the middle of Armenia, near the river Araxes,
or Aras, about 280 miles north-east of Al Judi, and
about 12 leagues south-east of Erivan. It is called by

the Armenians mount Masis, froiTi Amasia, the founder

of their nation; and by the Turks Agri dagh, the heavy

or great ?nou!itain. It is detached from the other moun-
tains in its neighbourhood; and stands in the midst of

a very extensive plain. It is in the form of a sugar

loaf, and has two distinct summits, the largest of which
is of a very consideralile height, and may be seen at an

immense distance. The upper half of this mountain is

perpetually covered with snow. The surface of the

lower part is composed of loose sand, or large masses

of freestone. Nothing is to be seen growing upon it

but some juniper, goat's thorn, and mouse ear. There
is on one side, a large opening or gulf, of immense
depth, and of a very frightful appearance ; and the

whole of the mountain, indeed, is described by travellers,

as having a very gloomy and disagreeable aspect. See
Jnc. Univ. Hist. vol. i. p. 240, and vol. xx. p. Ill, Jcc.

D'Herbelot, Bibl. Orient. Jrt. Giondi. Tavernier, Voy-

age de Perse, toni. iv. p. 39. Cartwright's Travels, p.

30, Sec. Chardin. Voyage en Perse, tom. i. p. 150, Sic.

Tourncfort's Travels, letter 7. v. 2. p. 269. (7)

ARATUS, a Greek poet, was born at Soli, a city of

Citicia, about 270 years before Christ, and flourished in

the age of Ptolemy Pbiladelphus. He appears to have

resided principally at the court of Antigonus Gonatus,

son of Demetrius Polioixetes, king of Macedonia; at

whose desire he is said to have composed his famous

astronomical poem (the 0nn(i,u.'.va, containing an exposi-

tion of the opinions and principles of Eudoxus, the Py-

thagorean). This poem, which is still extant, seems

to have been highly esteemed by the ancients ; and had

the singular fortune to meet with two such illustrious

translators as Cicero and Csesar Germanicus, {Cic. de

Craf. i. Acad. iv. 20. Nat. Deor. ii. 41. Quint, x. i.)

Of Cicero's translations only a fragment remains; but

the translation by Germanicus has been preserved en-

tire. (;)

ARATUS, a celebrated general of the Achaeans, who
subfkied Nicocles, king of Sicyon. He was poisoned

by Philip II. of Macedon, in the year 213 B. C. in the

62d year of his age. He wrote a history of the Achsean
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league. See Plutarch, Dc Arato. Polyima, lib. ii. Livi/,

lib. xxvii. cap. 31. Strabo, lib. xiv. Univers. Hist. See

also ACH^ANS. {j)

ARA.U, Aarau, Araw, Araujia, or Aro via, a well-

built town in the canton of Argovia, in Switzerland, si-

tuated on the right bank of the Aar, and watered by a

small river abounding in fish, and of great use lor their

various manufactures. The protestant cantons fre-

quently held their diets in this place ; and the peace,

which'terminated the civil war of 1712, was concluded

iiere. The principal manufactures of Aiau, and iis en-

virons, are cotton stuffs, pruited calicoes, ribbons, and
combs. Cutlery and tanning are carried on to a great

extent. Tlie former employed no Icwcr than sixty mas-
ters. The country round Aran is beautiful and fertile

;

and its commerce is greatly facilitated by the navi;i;able

river Aar, over which there is an excellent bridge.

Population 1700. East Long. 8° 2'. North Lat. 47° 22'

38". See Dktionnaire de la iiuisne, vol. i. p. 17. (»)

ARAUCANIA,
The name of a great and independent nation in South

America, who inhabit that part of Chili, which lies be-

tween the rivers Bio-bio and Valdiva. It is bounded on

the east by the Andes, and on the west by the Pacific

ocean; extending from 36° 44' to 39° 50' of south lati-

tude. Tlie bloody and protracted wars which the brave

Araucanians carried on with the Spaniards, will be in-

troduced with more propriety under the article Chili.

At present we shall give a short account of the political

state of the kingdom, the military hystem which is pur-

sued, and the manners and customs of the inhabitants.

Tlie Araucanians, tenacious of the customs of their

ancistors, have made no progress in the art of building.

Regarding walled cities as emblems of servitude, they

never associate in large towns, but live in scattered vil-

lages on the banks of rivers, or in plains susceptible of

irrigation. The political division of their state, which

is anterior to the arrival of the Spaniards, is marked by

more regularity and intelligence. The kingdom is di-

vided from north to south, into four Utiial-majius, or pa-

rallel tetrarchates, which are nearly equal, viz. Lawjtien-

ma/!u,or the maritime country; Lelbun-ma/iu, or the

plain country; Inafiiri'-mapu, or the country at the foot

of the Andes; and Pire-ma/iu, or the country of the

Andes. Each of these tetrarchates is subdivided into

Civo Aillarigues or provinces; and each of these pro-

vinces into nine rcgues, or counties. The provinces of

Arauco, Tucapel, Illicura, Boroa, and Na!>;tolten, are

included in the maritime country: those of Encol, Pu-
ren, Rcpocura, Maqucsfua, and Mariquina, belong to

the country in the plain; those of Marven, Colhue,
Chacaico, Quecherf gua, and Guanagua, are compre-
hended in the country at the foot ot the Andes: and
the tetrarchate of the Andes embraces all tlie villages

of the Cordilleras which are inhabited by the Puelches,

a race of mountaineers, who, though once a distinct na-

tion, are now united with the Araucanians.
The government of the Araucanians is an aristocracy,

consistinp: of three different orders of nobility, the To-
quis, the Apo-ulmenes, and the Ulmenes. The Toquis,
who are four in number, preside over the tetrarcliates.

The Apo-ulmenes command the provinces under their

respective toquis, and the Ulmenes under the authority

of the Apo-ulmenes, govern the regues or counties.

This distinction of ranks amonr^ the nobility exists

chiefly in tlieir military affairs; for thouc;h the Ulmenes
form the lowest order, the hig;her ranks are generally

comprehended under tlie same title. Tliesc dignities

are hereditary in the male line, and descend in the order
of primogeniture.

Every question of national importance is decided by
the great body of the nobility, in a general diet, called

Butacoyog, or Aucacoyog, assembled in some large

plain, where they feast as well as deliberate. Their
code of laws called Admapu, is not com.mitted to writing,

but is composed merely of those traditionary and pri-

mordial customs, which have received the sanction of
time and experience. Though such a system is apt to

introduce confusion and dissensions into the administra-

tion of government, yet all the fundamental laws which
regard the preservation of liberty and the constitution,

arc clearly and explicitly understood. They provide,

that no chief can govern more than two states ; that

when the male branch of the reigning taniily becomes
extinct, the vassals recover their naiural right of elect-

ing their chief from any family t'aey please ; that the
vassals are not liable to personal service but in time of

war; and that the chiefs must support themselves with-
out any aid from the people. These enactments have
an obvious tendency to protect the liberty of the sub-
jects; and whenever the nobility attempt to extend the
limits of their authority, the people, jealous of their

privileges, oppose a firm resistance to every encroach-
ment, and compel them to conform to the usages of the

country.

The criminal law of the Araucanians, labours under
great imperfections. Treachery, intentional homicide,

adultery, witchcraft, and thcit, or robbery, when the

articles taken are valuable, are considered as capital

crimes; though, in cases of homicide, the murderer
may expiate his offence by a composition v/ith the

friends of the murdered. Fathers and husbands are

permitted to kill their children and wives. Sorcerers
are at first tortured by fire, to extort the names of their

accomplices, and are then stabbed to death by da,8;gers.

In crimes of less importance, the administration of jus-

tice is committed to the caprice of individuals. The
injured party pursues and punishes the aggressor; and
as the connections of both parties are supposed to be
allowed by the laws of nature to support their relatives,

these measures of retaliation often terminate in exten-

sive family quarrels, which are often not extinguished

till the possessions of each party have been burned or

destroyed. These domestic broils, however, are seldom
stained by the effusion of blood. The fist and the club

supply the place of deadlier arms; and the ambition of

the combatants pants after the property, rather than the

lives of their enemies.

The military government of the Araucanians is dis-

tinguished by many wise ret;ulalions, which are not un-
worthy the imitation of more civilized people. When
war is declared to be necessary by the great council of

the nobles, they proceed to elect a generalissimo from
the Toquis; but if none of these governors possess the
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talents of a counsellor, the most meritorious of the Ul-
meiics, or even the officers of the common class, are en-

trusted with the management of the army. When this

liigh trust is confided to his care, he assumes tlie title of

Toqui, and receives oaths of fealty and obedience from
the native Toquis and the other Ulmenes, while the

j)eopIe, generally averse to subordination, submit with

alacrity and zeal to their military chief. The comman-
der in chief, who is a species of military dictator, ap-

points his vice-toqui, or lieutenant-general, and the other

officers of his staff, who again nominate their subaltern

officers. The vice-toqui is generally taken from among
the Puelches, who constitute one-fourth of the popula-

tion of Araucania.

When the national assembly have decided upon war,

messengers are dispatched to the confederate trioes,

and even to the Indians who dwell among the Spaniards,

to announce the decision, and to solicit their assistance.

A few small arrows, bound together with a red string,

the emblem of blood, are the credentials of these har-

bingers of war; but when hostilities have commenced,
the finger of one of their enemies accompanies the ar-

rows.

The Araucanian army, which is called out by the dif-

ferent orders of nobility, generally amounts to about five

or six thousand men, besides a body of reserve. It ori-

ginally consisted of infantry; but the havock committed

by the Spanish cavalry in 1551, induced them to pro-

cure a good breed of horses, from which they had mus-
tered several squadron of cavalry in 1558. In 1585, this

part of their army was regularly organized. Each regi-

ment of cavalry and infantry consists of one thousand

men, and contains ten companies of one hundred men
each. The soldiers do not wear uniform, but they are

defended by cuirasses of hardened leather, placed be-

neath their common dress, and are equipped with hel-

mets and shields of the same materials. The arms of

the cavalry are swords and lances ; and those of the

infantry, pikes or clubs shod with iron: Bows and slings

were formerly their military weapons ; but experience

has taught them, that close combat is the only remedy
against the destructive effects of the Spanish musquet-

ry. The art of manufacturing gunpowder, has been

carefully concealed from them by the Spaniards, though

they are intimately acquainted with the method of using

it. During their first conflicts with the Spaniards, they

imagined that gunpowder was made from the negroes

who accompanied them; but having caught a negro,

and burned him to a coal to make the experiment, they

discovered the fallacy of their conjecture.

When the army is ready to commence its march, the

general allots three days for arranging the business of

the campaign. The opinion of every individual is re-

ceived and considered; and the general, with the ad-

vice of its stall", fixes upon the plan which is to be pur-

sued.

Preceded by their advanced guards, the army, mount-

ed on horses, begin their march; but before the battle

commences, the infantry dismount, and form themselves

into companies. Each soldier furnishes his own provi-

sions, consisting of a small bag of meal, which, when
mixed with water, forms their subsistence, till they can

live upon the spoils of their enemies. Unincumbered
with baggage, they advance and retreat with a rapidity

unexampled in modern warfare. Their encampments,

guarded by sentinels, and protected from the incursions

of the enemy by entrenchments and branches of trees,

exhibit the most cautious prudence. To ascertain the
vigilance of the army, every soldier is obliged, during
night, to keep up a fire before his tent ; and by the num-
ber of the lights, the enemy are often perplexed and
deceived.

When the army is placed in battle array, the cavalry
form the two wings, and the infantry is placed in the
centre, a pikenian, and a soldier with a club, being
ranged in alternate files. The vice-toqui, wlio com-
mands the right wing, is every where present, animating
the soldiers with eloquent declamation. Convinced that

a glorious death is the highest honour that can be ac-

quired, they raise terrific shouts, and advance against
the cannon of the enemy with the most desperate im-
petuosity. Contending for the first rank as the post of
danger, the soldiers of the succeeding lines step into the

place of the slain, and never abate the fury of their

onset, till they have penetrated the ranks of tlie enemy.
In these desperate conflicts, the soldiers who carry the
clubs are the most successful in slaughter; and it is diffi-

cult to say whether the discipline and order of the army,
or the dauntless intrepidity of the soldiers, are most de-
serving of admiration.

The spoils taken during the campaign belong to the
individual heroes who had the fortune to seize them ; but
when the capture has been general, they are distributed

in just equality, the commander-in-chiet and the common
soldier receiving the same share.

According to the Araucanian law, one of the captives

of the enemy must be sacrificed to the manes of the

heroes who have fallen in battle. This cruel enactment
is so rarely complied with, that scarcely two of these

sacrifices have been made in the space of two hundred
years. The Pruloncon, or dance of death, is thus per-

formed.
The official axe of the generalissimo, guarded by four

poniards, representing the four tetrarchates, is placed in

the centre of a circle of officers, surrounded by the

troops. The devoted captive is ignominiously conduct-'

ed into the ring, upon a horse deprived of its ears and
tail, and is placed near the axe, with his face turned to

his native land. He is then compelled to dig a hole in

the earth, with a sharp stake, and to throw into it suc-

cessively, a number of small sticks, while he repeats the

names of the most illustrious heroes of his country. At
the sound of each name, the soldiers utter against them
tlie bitterest execrations ; and when the list is finished,

he covers the hole with earth, to bury, as it were, the

fame of the warriors that have been mentioned. The
general, or one of his companions, proceeds to dash out

the brains of the prisoner with a club. The heart, ex-

ti-acted from its trembling receptacle, is presented to

the toqui, who sucks a little of the blood, and passes it,

palpitating, for the same purpose, to the lips of his of-

ficers, while he fumigates^ with tobacco smoke, the four

cardinal points of the circle. The bones, stripped of

their flesh by the soldiers, are formed into flutes; and
the head of the captive is carried round on a pike, amid
the shouts of the soldiery, who, stamping with measured
pace, chaunt their dreadful war song, to the mournful

sound of their horrid flutes. This scene of cruelty is

succeeded by the ludicrous custom of applying the

head of a sheep to the mangled corpse; and the cere-

mony generally ends in riot and intoxication. If the

skull is not shattered during the process of murder,
it is converted into a cup, and used at their entertain-

ments.
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When the Spaniards sue for peace, a congress is held

in a delijji.lt'ui plain between tlic rivers Uio-Jiio and

Duqueco; consisiini; of the Spanish president, the chief

Toqui, and their respective attendants, wlio sometimes

amount to 2000. The four tetrurchates send to the con-

gress four deputies, who are generally the four to(iuis,

without whose unanimous consent no peace can be rati-

fied. After several compliments and ceremonies, the

chief Toqui, presenting a branch of cinnamon, as the

emblem of peace, begins a speech in the Chilian lan-

guage, and descants upon the causes of the quarrel, the

means of preserving harmony between the two nations,

the miseries of war, and the advantages of peace. The
Spanish president being made acquainted, by means of

an interpreter, of the purport of this harangue, replies

in another speech, which is communicated by an inter-

preter to the Toqui. The peace is then ratitied, by the

sacrifice of camels ; and the Spanish president dines

with the Toqui and the chief Ulmenes, and distributes

among them presents in the name of his sovereign.

When a new president arrives from Spain, a new con-

gress is held between the rival nations. An envoy is

sent by the president to the four tetrarchates, to invite

the Toquis and other nobles to the place of assembly,

in order to confirm the engagements of his predecessor.

On occasions of this kind, great numbers of the nobility

are collected ; and crowds of merchants are attracted to

the spot, and hold a kind of fair for the advantage of both

nations.

The religious creed of the Araucanians displays a

portion of that intelligence which marks their civil and

military institutions. They believe in a supreme being,

the author of all things, which they call Fillan, or the

supreme essence ; and to whom they apply the epithets

of. Spirit of Heaven, Great Being, Thunderer, Creator

of All, Omnipotent, Eternal, and Infinite. Judging of

the affairs of heaven by their own, they regard the Al-

mighty as the great Toqui of the other world, employ-

ing his Apo-Ulmencs and Ulmenes to administer his

affairs. Among these inferior deities, is E/iunamun, or

the god of war ; Mcukn, the friend of the human race ;

and Guecubu, the malignant spirit ; who is the author of

all evil and the cause of every misfortune. The gigantic

power of this evil spirit is counteracted by the benevolent

Mculen, and by the celestial Ulmenes or Genii, who pre.

side over the affairs of mortals. The male Ulmenes,
called Gen, or Lords, continue chaste and pure ; and the

females, ^imci-malg-hen, or spiritual nymphs, are the

familiar spirits, or guardian angels of the human race.

The resemblance which the Araucanians imagine to

exist between their own government and that of the

supreme Pillan, produces a strange anomaly in their

religious creed. As the terrestrial Ulmenes demand
neither service nor contribution from their vassals, they

suppose that the celestial beings have still less occasion

for the service of man. Heiice they have neither temples

nor idols ; and it is only at the time of peace, or in sea-

sons of severe distress, that they offer to their deities

the sacrifice of animals, or the incense 'f tobacco. This
indifference about their religion, has induced Ihcm to

tolerate Christianity, and to respect the missionaries.

The Araucanians believe in divination ; and their dreams,
and the singing and flight of birds, are reckoned the

truest organs of the divine will. Tiieir diviners pre-

tend to the power of producing rain, curing diseases, and
checking the ravages of the worms that injure the corn.

They believe in ghosts and apparitions, and stand in

great awe of the Calciis,ov sorcerers, who are supposed
to conceal themselves in caverns during day, and to

transform themselves into nocturnal birds during the

night, and annoy their enenucs during their aerial ex-

cursions.

The immortality of the soul is one of the chief doc-

trines of the Araucanian religion. Man is considered
as composed of a corruptible body, and an eternal and
incorporeal spirit. After death, he is supposed to in-

habit some country beyond the Western Sea, called

Gulcheman, or the dwelling of men beyond the moun-
tains. This abode of the dead is divided into two regions,

one of which is delightful, and inhabited by the good,
and the other is the desolate dwelling of the wicked.
In this new state of existence, the soul performs, without
the sense of fatigue, the various duties which belonged
to it upon earth. Wives return to the bosoms of their

husbands ; but no children are produced in these spiri-

tual regions.

Pursuing this opinion, by no means unnatural, that the

spirits of the dead carry with them to the next world the

feelings and attachment of the present, the Araucanian
imagines, that the spirits of his countrymen engage in

furious conflicts with those of the Spaniards, whom they
meet in the air ; and that every storm which rages is the
markof this spiritual encounter. The fury of the tempest,
is the warsteeds beating the air with their hoofs ; the thun-
der is the rolling of their drums ; and the lisjhtnings

which dart from the Andes, is the flash of the Spanish
artillery. Interested in the issue of the conflict, the
Araucanians watch the motion of the driving rack, or of
the slow-rolling thunder-cloud, as if they saw in the

heavens the evolutions of the contending warriors.

When the storm moves to the territory of their enemies,

they believe that the Spaniards are routed, and they call

upon their countrymen to pursue and to slay them. But
if the tempest turn against themselves, they are thrown
into consternation, and exhort their friends to resist with
courage and firmness the impetuosity of the ioe.

Among the Araucanian traditions, is that of a great

deluge, from which a few individuals were preserved
by repairing to a high mountain, called Theg-theg, the

Thundering or the Sparkling, which had three points,

and floated upon the water. Dreading that, after an-

earthquake, the sea will again deluge the world, they
fly to mountains, similar to Theg-theg ; and imagine,
tliat, in consequence of this resemblance, they must
have the property of moving upon the waters. During
their superstitious pilgrimages, they carry with them a
supply of provisions, and wooden plates to protect their

heads from the burning sun, lest the mountain Theg-
theg should be elevated by the waters to the height of

that luminary.

The funeral rites of the Araucanians bear a strong

resemblance to those of the ancients. When an Arau-
canian dies, his body is laid upon the ground, and his

weeping relations and friends sit around it for a consi-

derable time. The body, decked in the best apparel

which he wore, when alive, is placed on a high bier, and
is watched by the mourners during the night, wliich is

generally spent in weeping, or in feasting with those

who come to condole with them. After the termination

of this cvrica/iuin, or black entertainment, as it is called,

and an interval of one or more days, the corpse is car-

ried in procession to the family burying-ground, in a

wood, or upon a hill. The cavalcade is preceded by
two young men, riding at full speed} tlie bier, support-

I
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eel by the rebiious ol' the dcccuscd, and encircled by
females, wbo, like the hired mourners among the Ro-
mans, bewail the loss which has been sustained; while

another iennale follows the procession strewing ashes

on the way, to prevent the return of the soul to its

earthly abode. When the mourners reach the burying-

ground, the corpse is laid upon the earth, and surround-

ed with his arms, if a man ; but if a woman, with female

implements. A great (\uaniity of provisions, and ves-

sels filled with chica and with wine, are deposited be-

side the corpse, to support it in its passage to the next
world; and ahorse is sometimes killed and interred in

the same spot. After covering the body with earth and
stones, in a pyramidal lorm, and pouring upon this tu-

mulus a great quantity of chica, they bid farewell to the

corpse, with many tears, wishing it a prosperous journey
to the world of spirits.

The Araucanian calendar has a strong resemblance
to that of several nations of the old world. Their year,
which is divided into seasons, months, days, and hours,
is solar, and commences on the 22d December, at the
solstice of Capricorn, which they call Thaumathipantu,
or the head and tail of the year. The solstice of Can-
cer, or rather June, is called Udunthipantu, or the di-
vider of the year. Their year, or tipantu, is divided
into 12 months of 30 days each, like that of the Persians
and Egyptians ; and the tropical year is completed by-

five intercalary days, which are probably placed in the
last month. Their months, called Cujen, or moons, are
descriptive of the qualities of their respective seasons.
These names are peculiarly interesting, as they fur-

nish much information respecting the climate of Arau-
cania.

January, .... Avun-cujen, . . .

February, . . . Cogi-cujen, . . .

March, .... Glor-cujen, . . .

April, Rimu-cujen, . . .

May, Inarimu-cujen, . .

June, Thor-cujen, . . .

July, Inanthor-cujen, . .

August, .... Huin-cujen, . . .

« September, . . . Pillal-cujen, . . .

October, .... Hueul-cujen, . .

V November, . . . Inanhueul-cujen,

December, . . . Hueviru-cujen, . .

The Araucanians have four seasons. They divide

the natural day into tvrelve parts, assigning six to the

day and as many to the night. Having no instruments

to determine the length of their hours, this division is

extremely irregular. The hours are numbered from
midnight, and have each a particular name ; and, in

their calculations of time, the words night, morning,
and day, are synonimous, so that the same space of time

is indicated by the expressions, two days, two nights,

or two mornings.
The stars, or /luag-lcn, are divided into constellations,

which receive particular names from the number of

their principal stars ; thus the Pleiades is called Caju-

pal, or the constellation of six, the seventh not being

easily seen by the naked eye. The Galaxy is called

Rupuepeu, or the P'abulous Road, from some story con-

cerning it that tradition has preserved.

The planets are called Gau, from gaun, to wash ; and
many of the Araucanians believe that these bodies are

worlds inhabited like ours. Hence, the sky is called

Guemi-jna/iu, or the Country of Heaven ; and the moon,
Ctiycn-mapn, or the Country of the Moon. They believe

that comets are exhalations from the earth, that are set

on fire in the higher regions of th.e atmosphere ; but they

are not alarmed, like other nations, at the appearance

of these phenomena. An eclipse of the sun is called
*

Layantu, or the Death of the Sun ; and a lunar eclipse

is called Laycujen, or the Death of the Moon.
The measures of length employed by the Araucani-

ans, are the palm, the span, the foot, the pace, the ell,

and the league ; but great distances are measured by
morning's and day's journey. Their liquid measures,
are a quart, a pint, and another called Mrncou. Their
dry measures are the Chkiigue, which holds six pints;

and the Glif/iu, which contains twelve pints.

Their knowledge of the speculative sciences is ex-

The month of fruit.

The month of harvest.

The month of maize.
The first month of the rimu.
The second month of the rimu.
The first month of foam.

Tlie second month of foam.

Tlie unpleasant month.
The treacherous month.
Tiie first month of new winds.

The second month of new winds.

The month of new fruit.

tremely limited ; and their language has not even words
to denote the various subjects of speculation in civilized

countries. The sciences of rhetoric, poetry, and medi-
cine, are cultivated with great success among the Arau-
canians. A great orator is sure of obtaining the ma-
nagement of public affairs; and such is the estimation

in which this acquirement is held, that the eldest son
of an Ulmen, who is deficient in oratory, is excluded
from the right of succession, and the nearest relation,

who is a distinguished speaker, is substituted in his

room.'i From this cause, their children are early in-

structed in public speaking ; and are carried to the na-

tional assembly to listen to the spseches of tlieir orators.

The speeches of the Araucanians, like all those of un-

civilized nations, are highly allegorical and figurative ;

and are marked with peculiar idioms and expressions,

which are used only in that species of extempore com-
position, which they call coyagtucan, or parliamentary

harangues. These species are generally divided into

two or three points, and have an exordium, a narrative,

an angument, ana a pathetic conclusion.

The Araucanian poets, whom they call Gempin, or

Lords of Speech, are chiefly employed in celebrating

the exploits of their heroes, in blank verse of eight or

eleven syllables. Those who !vive read the poetry of

the Celts and the Danes, or the ingenious imitations of

that interesting species of song by our learned country-

man, Mr Marpherson, will have an accurate notion of

the Araucanian poetry.

The Araucanians are extremely jealous of the purity

and correctness of their languaa:e. To prevent its de-

basement, by the introductioi. of fon ign words, every

stranger is obliged to assume a Chilian name ; and when
the missionaries are preaching to the people, the Arau-

canians rise up to correct everv mistake that they com-

mit in the language and pronunciation.
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The physicians of this kingdom arc divided into three

different classes, wlio adopt different modes ol treatment

in the cure of diseases. The Amlilvca, or empirics, use

only simple medicines, and are well acquainted with the

medical virtues ol herbs. The i'ittus, or regular pliy-

sicians, imagine that all contagious disorders arise Iroin

insects ; and hence the name of verniiculat diseases is

given to all those that arc epidemical. The Mac/us are

a set of empirical mountebanks, who consider disorders

as the effects of witchcraft, and wno are generally em-
ployed wlien every regular method ol cure has been

found ineffectual. In a comer of the patient's room,

which is illuminated with torches, a large Oougli o<' cin-

namon is placed among several branches of laurel. The

magical drum is suspended on this buugn, and near it

stands a sheep ready for sacritice. A loud song is then

chaunted by the women, to the sound ot small drums;

and, with tobacco smoke, the Waclii fumigates, three

times, the branch of cinnamon, the sliecp, the singers,

and the patient. The sheep is then immolated, iis heart

taken out ; and, after the Machi has sucked the blood,

it is hung upon the cinnamon bough. Approaching
next to tlie sick person, the Machi pretends to open his

belly, and to discover the poison that has been admini-

stered to him by some imagined sorcerer. He then

beats the magical drum, and sings while he walks

round with the women, till, all at once, he falls to the

ground, throwing his body into the most horrid con-

tortions, and rolling his eyes with the most convulsive

motions. In the midst of tliis counterfeited trance, the

friends of the patient question the Machi upon the na-

ture and cause of the disease. To tlicse questions the

Machi often replies, by naming some persons as the

cause of the disorder, upon whom he wishes to be re-

venged ; or by some ambiguous responses, which have

a tendency to promote the deception. The Araucanian
surgeons, Gutai-ue, exhibit great skill in the treatment

of dislocations, fractures, wounds, and ulcers ; and Ire-

quently perform astonishing cures. Another class of

them, called Cii/iove, tinctured with the principles of

the Machis, often dissect bodies to prove that tiieir vis-

cera are tainted with magic poison ; and, during these

operations, they have acquired no despicable informa-

tion respecting the structine of the human frame. Their
lancet is tlie sharp point of a flint fixed in a handle, and
a bladder and pipe form the syringe which they use.

Elated with the liberty which they enjoy, and proud
of that heroic valour which has triumphed over all the

efforts of the Spanish power, the Araucaiiians consider
themselves as a pure and uncorrupted people, and as

the only nation in the world tliai deserves the appella-

tion of men. Hence they regard every other people
with contempt, and have applied to the Spaniards the

name of C/iio/n, or vile soldieis.

The mutual attachment of the .\raucanians forms a
striking feature in tlieir national character. The acci-

dental circumstances of having tlie same name with
another, or of being placed in similar situations, or en-
gaged in simiku- concerns, form new ties of affection,

which have appropriate names in the Araucanian lan-

guage. This propensity to friendship leads them to
supply each other's wants ; and it is a remarkable cir-

cumstance, that there is not a beggar or a poor person
in the kingdom; and that even the most helpless are
decently clothed and well support' d. Nor is this kind-
ness limited to their countrymen. To strangers of every
description, they are kind and hospitable; and a travel-

VoL. II. Part I.

Icr may live free of expencc in any part of the king-
dom.

In the common ceremonies of life, the Araucaiiians
are rather tiresome and loquacious. They are extreme-
ly grateful for any favour which they receive, and can
be easily managed by kindness and attention ; but they
cannot endure to be despised or overlooked ; and, b\

treatment of this kind, they arc generally incited to the
most fatal revenge.

The names of the Araucanian families are chiedy bor-

rowed from external objects; such as rivers, moun-
tains, stones, lions ; and the surname is always placed
after the proper name, as Cari-tcinu, the Green I3ush ;

li/c-li-antit, lour Hens.
Polygamy is permitted by the Araucanian laws ; but

the number ol wives is limited by the circmnstances of

the iiusbaiid, wlio is obliged to pay a dowry to the father

ol each woman that he marries. They never marry
within the nearer degrees of consanguinity. Celibacy,

is reckoned disgraceful ; and here bachelors and old

maids are called Vucliiajiru and Cudejtra, idle good-for-

nothings.

The only ceremony which attends their marriages, is

that of carrying ofl'the bride by open violence. Her fa-

ther and her intended husband, accompanied with other
friends, conceal themselves near the place where the
bride is to pass. Whenever she appears, she is seized,
and put on horseback behind the bridegroom ; and, not-
withstanding her resistance and counterfeited shrieks,
she is conveyed to the house of her husband, where
her relations are assembled to receive the customary
presents.

Though the rich have generally a considerable num-
ber of wives, yet the first is always regarded as the le-

gitimate one by the others, who are called secondary
wives, and is entrusted with the management of do-
mestic affairs. At supper the husband makes choice of
his companion during the night, by desiring her to pre-
pare his bed. The rest sleep in the same room, and
are protected with jealous care against the addresses of
strangers. As in other barbarous nations, the females
are employed in occupations which in civilized coun-
tries belong solely to the men. Each of the wives is

obliged to prepare a dish every day for her husband,
dressed in her separate kitchen, so that every house has
as many fires as there are wives ; and hence it is custo-
mary to learn the number of wives which any person
has, by asking him how many fires he keeps ? Besides
his clothes, each wife is bound to supply her husband
every year with a cloak, or Poncho, which is one of the
chief articles of their commerce.
The Araucanian women are romarkable for their

neatness and cleanliness. Their houses and courts are
swept several times every day : and whenever any uten-
sil is used, it is immediately washed in the running
stream. The women comb their heads twice a dav

;

and wash them once a week with soap manufactured
from the bark of the Quillai ; and a spot of dirt is never
to be seen on their clothes. The men perform the same
acts of cleanliness. Their houses being placed on the
banks of rivers, they bathe three or four times a day in

summer, and always once in winter ; and hence they
have attained a remarkable expertnfess in swimming and
diving.

The women likewise practise frequent bathing, but
always in some sheltered retreat. When they are de-
livered of a child, it is immediately washed in the river

O o
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along with the mother, wlio, in a few days, returns to

her usual employment, having suft'ered almost no pain

in child-birth. When the child is washed, it is placed

without swathing or bandages in a hanging cradle lined

with soft skins, where it is covered with a cloth, and
occasionally swung by means of a cord. When the chil-

dren begin to walk, they are permitted to go where
they choose, and eat whatever they please. They are

never punished or reproved, but are always praised

when they are forward or insolent. The only attention

paid to them by their father, is in teaching them the

use of arms, and the management of horses ; and in ac-

customing them to speak their native tongue with cor-

rectness and elegance.

The Araucanians are, in general, strong and well-

proportioned, and have a fine commanding appearance,

though they do not exceed the ordinary size of Euro-
peans. Their complexion is of a reddish brown, tiieir

faces round, their eyes small and lively, and their nose

rather flat, their mouth handsome, their teeth white,

their legs muscular and well-formed, and their feet

small and flat. They have almost no beard, and tlie

greatest care is taken in removing every hair from tiicir

body. The hair upon their head is long, thick, black

and coarse : and, being regarded as a great ornament,

is winded carefully in tresses round their heads. From
the strength of tl^eir constitutions, they rarely begin to

become grey till 60 or 70, and tliey are seldom bald or

wrinkled till 80. They live to a greater age than the

Spaniards ; and though many are to be found who are

more than a hundred years old, yet they preserve, un-

impaired to the last, their siglit, teeth, and memory.
The minds of this people are marked by an intrepi-

dity of character, a patience of fatigue, an ardour of pa-

triotism, and an enthusiastic love of liberty, which they

v.'ill surrender only with their lives. Jealous of their

honour, polite, hospitable, and grateful, they are gener-

'ous and humane to their vanquished enemies. If these

virtues formed the leading features in the Araucanian

character, we might pronounce them to be the happiest

people upon earth ; but, from the want of culture and

refinement, these qualities are debased by debauchery,

drunkenness, presumption, and an insolent contempt for

other nations.

The dress of the Araucanians, which is made of wool,

consists of a shirt, a vest, a pair of short close breeches,

and a cloak, called /loncho, in the form of a scapulary,

with an opening in the head, and of a sufficient length

to cover the hands and the knees. The colour of the

poncho is greenish blue among the lower orders, but of

different colours among die higher classes, and generally

striped, and ornamented with flowers and animals. The
rest of their clothes is always greenish blue, which is

the colour of the nation. Their heads are covered with

u, bandage of embroidered wool, which they raise a little

as a mark of courtesy. They wear round their bodies a

woollen sash ; the lower class go barefooted, but people

of rank wear woollen boots and leather sandals.

The women, who are delicately formed, and frequent-

ly handsome, are remarkable for the modesty and sim-

plicity of their attire. A tunic, a girdle, and a short

cloak, clasped before with a silver buckle, and always

of a greenish blue colour, are invariably the articles of

their dress. The tunic, which has no sleeves, descends

to the feet, and is fastened on the shoulder with silver

buckles. Their hair floats in graceful tresses over their

.shoulders, and a false emerald sparkles in Uieir fore-

heads. Theirsquare ear-rings are of silver, their neck-
laces and bracelets are made of glass, and a silver ring
is worn upon each finger. As ornaments of this kind are
used even by the poorest class, it is computed that a
hundred thousand marks of silver are employed in fe-

male ornaments.
The food of the Araucanians is chiefly Indian corn and

potatoes; and when they do eat flesh, which is very sel-

dom, it is simply boiled or roasted. Though they have
plenty of excellent fish, they do not use it much as food.

Their substitute for bread is small cakes, or roasted po-
tatoes with salt. Their drinks are various kinds of beer
and cyder, made from their corn and fruits. They are
very fond of wine, which they purchase from the Spani-
ards, tljough their own climate and soil is well adapted
for the culture of the vine. Their mode of living is, in

general, temperate ; but, at the public entertainments,

which are given at marriages, funerals, and other events
of importance, they are extremely profuse and luxurious.

Three hundred people sometimes partake of these feasts,

which last often for two or three days, and which are
open to every person without invitation. When they
give feasts on the occasion of cultivating their fieldsj

thrashing their grain, or building a house, no person is

allowed to participate, but those who have laboured till

the work is done. From their fondness for fermented
liquors, they consider every entertainment as wretched
when they have not plenty to drink. These Bacchana-
lian feasts are accompanied with music and dancing

;

but the women are generally forced to dance in separate

companies from the men.
The Araucanians are celebrated for the number and

the ingenuity of their games. The game of chess, which
they call comican, has been in their possession from time

immemorial. Their game of guechu resembles back-

gammon ; but, in place of dice, they use triangular

pieces of bone, marked with points, which are thrown
with a small hoop supported by two pegs.

The youths amuse themselves in wrestling, running,

and playing with the ball. Their chief games, however,

are the jieuco and the palican, the first of which repre-

sents the seige of a fort, and the other a regular battle.

In the peiicOf several persons, joining hands, form a cir-

cle round a little boy. Their enemies, who equal them
in number, attempt, by stratagem or force, to take pos-

session of the boy, which gives great exercise to the

skill and strength of both parties. The fialkan is played

with a wooden ball, called fio-l'i on a plain, half a mile

long, marked out by branches of trees, and is exactly

similar to the orftasto of the Greeks, the calcio of the

Florentines, and the shinty of the Scotch. The success-

ful players obtain great credit, and are invited to all the

principal parties in the country. Sometimes two pro-

vinces challenge each other, and crowds of spectators

assemble to witness the spectacle.

As the use of money has not been introduced into the

kingdom, their commerce is carried on by barter, which

is regulated by a kind of conventional tariff. Thus, a

horse or bridle is one payment, an ox two, &c. They
trade chiefly with the Spaniards, who live in the province

of Maule, on the frontiers of Araucania, and who ex-

change iron ware, bridle bits, cutlery, grain, and wine,

for their fionchi or cloaks, horned cattle, horses, ostrich

feathers, curiously wrought baskets, and other articles

of a more trifling nature. No fewer than 40,000 of

these /ionr/iz are exported annually from Araucania. The
Spaniards, who engage in this trade, apply, for perrais*>
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oion, to the heads of families ; and, after having receiv-

ed it, they proceed to every house, and distribute ihcir

merchandize to every person vvlio appears. When the

sale is over he notifies his departure, and all the pur-

chasers, with the most scrupulous fidelity, hasten to de-

liver to him, at the first village he reaches, the commo-
dities which they bartered.

The Puelchcs, or Eastern Men, who inhabit the te-

trarchate of the Andes, conform, in general, to the cus-

toms of the Araucanians, though their manners are more
rude and uncultivated. They are of a lofty stature, and

are often impelled, by their love of hunting, to change

their habitations.

Such is a short account of the manners and customs

of an indigenous tribe of South America, distinguished,

from every other barbarous people, by the wisdom of

their political institutions, the sublimity of their religious

faith, the honesty of their commercial transactions, and

the unconquerable love of libet ty which fires their hearts.

While the other native tribes of America have been com-
pelled to crouch beneath the Spanish sceptre, the Arau-

canians have, for nearly three hundred years, opposed

the most formidable resistance to these unprincipled rob-

bers; and continue to maintain that national indepen-

dence which is so dear to their hearts.

An account of the various interesting wars, which they

have carried on against the Spaniards, and of the natural

history of Araucania, will be given, with more propriety,

under the article Chili. See Molina, Saggio sulla Sto-

ria N'aturale d'l Chili, Bologna, 1782, and his Saggio

sulla Storia Civile del C/j?7/, Bologna, 1787, both of which
works have been lately translated into English. See
also Ravnal's Hist, of the East and West Indies, {tt)

ARAXES, now Aras, a celebrated river, which rises

in the mountains of Caucasus and falls into the Caspian
sea, separating Armenia from Media. Pontem Indigna-
tus Araxes, the description given of it by Virgil suffici-

ently marks the impetuosity of its current. See Strabo,

lib. 8. Herodot. lib. 1, cap. 202. {j)
ARBA, or Arbe, the name of an island and city in

the Adriatic sea, belonging to Austria, situated in the
gulf of Carnero, on the coast of Dalmatia. The island,

which is in a great degree uncultivated, is about 30
miles round ; and is liable, in spring and winter, to such
furious and destructive storms, that, a few years ago,
about 12,000 sheep perished in one night on the moun-
tains. The soil is extremely variable. It produces fir

wood, of which great quantities are sent to Venice
;

corn, oil, wine, and brandy. Hides, wool, sheep, hogs,
and excellent horses, are its principal exports. The
silkworms, which are kept in Arba, are fed upon the
leaves of the black mulberry. Salt is manufactured in

Arba ; and the tunny, mackerel, and sardine fisheries,

form a considerable branch of their trade. The general
appearance of the island is beautiful. The fruitful plains,
interspersed with little hills on the eastern part of the
island, and the cultivated plains at the promontory of
Loparo, are the most beautiful parts of Arba. The
coast, which is opposite to the Dalmatian shore, is rug-
ged and inaccessible, and the channel is extremely dan-
gerous. The city is situated on an eminence, between
two harbours, which form a peninsula. Springs of water
abound in the island ; and were it not for the indolence
and stupidity of the inhabitants, it would rapidly increase
in wealth and population.

It appears, from the archives of the town, that gold
and silk were common among the people in the Uth

century. The island belonged to the kings of Hunga-
ry, and afterwards to Venice, but was ceded along with
that republic to the Austrian government. The popula
lion of the town is 1000, and that of the whole island

3000. East Long. 14° 51'. North Lat. 44° 59'. (»
ARBACES, one of the generals oi the Medes. Sci

Media ; Prideaux's Connections, part 1, book 1 ; and
Univers. Hist. vol. iv. p. 302. (y)
ARBELA, /i/u7-. now Erbil, a town in Assyria, ren-

dered famous by the victory gained by Alexander over
Darius, which decided the empire of Asia. It is tiniver-

sally allowed that the battle was fought at Gaugamela,
an obscure village on the banks of the river Bumadus,
and about 60 miles distant from Arbela. The Greeks,
however, chose to denominate the battle from the latter

place, as being a town of more note, and of more eupho-
nious pronunciation ; a consideration of no small mo-
ment with the Greeks.

Darius, being worsted in every engagement, had offer-

ed to cede to Alexander all the country which lay be-

tween the Euphrates and the Hellespont ; but this pro-
posal being rejected, he prepared to make a last effort

for the preservation of his kingdom. For this purpose
he collected from the eastern provinces of his vast em-
pire, an army, greatly surpassing, in number and in

military ardour, any that he had hitherto brought into

the field. Different accounts are given of the amount
of this immense force ; but the most moderate calcula-
tions state it at about 600,000 foot, and 40,000 horse.

With this unweildy army he encamped on an extensive
plain, stretching along the banks of the river Bumadus,
near to the village of Gaugamela. In the mean time,
Alexander having received considerable reinforcements
from Greece, Macedon, and Thrace, pursued his jour-

ney eastward, in search of the enemy. On tlie fourth

day, after passing the Tigris, he learned from his scouts

that the enemy was at no great distance ; and soon re-

ceived from some prisoners very formidable accounts of
their numbers and warlike disposition. This informa-
tion did not in the least intimidate him ; he immediately
commanded a halt, and encamped four days, to give his

men rest and refreshment. On the evening of the fourth

day, he prepared to march against the enemy with the

effective part of his army, which was said to consist of
40,000 infantry and 7,000 horse. The march was under-
taken at the second watch of the night, that the Mace-
donians might have an entire day before them to reap
the fruits of their expected victory. Before settling his

arrangements for the ensuine; engagement, Alexander
resolved, in compliance with the opinion of Parmenio, to

explore the field of battle, and ascertain the disposition

of the enemy. This important service he performed in

person, at the head of his light horse and royal cohort.

In the mean time, Darius kept his men prepared for ac-

tion. According to the Persian custom, he himself oc-

cupied the centre of the first line, sin-roundcd by the

princes of the blood, and the great officers of his court,

and defended by his horse and foot sjuards. These splen«

did troops were flanked on either side by the Greek mer-
cenaries, and other warlike battalions selected from the
whole army. The right consisted of the Medes, Par-
thians, Hyrcanians, and Sacas ; the left was occupied by
the Bactrians, Persians, and Cardusians. The armed
chariots fronted the first line, whose centre was farther

defended by the elepliants. D Tins, dreading a noctur-

nal assault, kept his men all night under arms, a precau-
tion which greatly fatigued and dispirited them, and
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made them expect a repetition ol the disastcis which
occurred on the banks of the Granicusand the Isus.

At day-break Alexander disposed his troops in a man-
ner suggested by the numbers and order ot the enemy.
His main body consisted of two heavy-armed phalanxes,
each amounting to about 16,000 men. Behind these
were placed his heavy-armed men and targcteers, with
orders to wheel inmiediately, and receive the wings of
the hostile army, when they prepared to attack his

flanks. Having disposed his troops in this manner,
Alexander led the whole in an oblique direction towards
the enemy's left; a manoeuvre which enabled (he Mace-
donians to avoid contending with superior numbers. Da-
rius commanded the Scythian squadrons to advance,
and prevent the farther extension of the hostile line;

Alexander detached a body of horse to oppose them,
and the barbarians were soon repulsed. The armed
chariots then issued forth, but their appearance only was
formidable ; Alexander had taken such precautions as

rendered their assault perfectly harmless. Darius next
moved his main body; but, with so little order, that the

horse, mixed with the infantry, advanced and left a

vacuity in the line. Alexander seized the decisive mo-
ment, and penetrated into the void with a wedge of

squadrons. He was followed by the nearest sections of

the phalanx, who rushed forward with loud shouts, as

already assured of the victory. The barbarians instantly

gave way ; and the pusillanimous Darius was foremost in

the flight.

The battle, however, was not yet decided. The more
remote divisions of the phalanx, upon receiving informa-

tioi) that the left wing, commanded by Parmenio, was in

danger, had not inunediately followed Alexander. A
vacant space was thus left in the Macedonian Une, through
which some scjuadrons of the Persian and Indian horse

penetrated, and advanced as far as to the hostile camp.
These were immediately attacked and routed by the

heavy armed troops and targeteers, whom Alexander
had judiciously placed behind the phalanx. The danger
of his left wing recalled Alexander from the pursuit of

the enemy ; in advancing against the eneiny's right he
had a sharp encounter with the Parthian, Indian, and
Persian horse. Sixty of the comjianions fell. Hephaes-
tion, CKnus, and Menidas, were wounded. Having, at

last, dissipated this cloud of cavalry, Alexander pre-

pared to attack the foot in that wing; but the business

was already done, chiefly by the Thessalian horse; and
nothing remained but to make the best use of the vic-

tory. According to the least extravagant accounts, with
the loss of 500 men, he destroyed 40,000 of the enemy

;

some make their loss as high as 300,000. Certainly no-

thing could be more decisive than this victory; the in-

valuable provinces of Babylonia, Susiana, and Persis,

with their respective capitals, Babylon, Susa, and Per-

scpolis, rewarded the skill and valour of the conqueror;

and the enemy vcas never able again to collect such a

number as to make head against him. See Arrian De
I'.xpedit. Alex. lib. iii. Diod. Sic. lib. xvii. Juslin. lib. xi.

Quint. Curt. lib. iv. cap. 25. Plutarch In Fit. AUx. Uni-

vtrs. Hist. vol. V. p. 315. {g)
ARBITER, in the civil and Scots law, signifies a pri-

vate judge, chosen by consent {^ex consen.iu et comfiro-

misso) of the parties at variance, for the purpose of de-

ciding their difference, in a more amicable and less

expensive manner, than by a trial at law.

The Romans had certain judges whom they called

judices /ledanei, who were authorised to decide a variet7
of causes, according to a. formula prescribed by the
pra:tor; but without any power o- carryhig their sen-
tences into execution, whicli was reserved to the praetor
himself.

Arbiters had a similar power of pronouncing senten-
ces in civil matters referred to them, but without the-

right of execution.

One or more persons may be named as arbiters by the
parties ; and the Romans generally preferred an unequal
number. If there were two arbiters wtio could not
agree, the praetor might compel them to choose a third
person, whose award should be decisive.

The office of an arbiter being voluntary, no person
could be forced to undertake it; but he who had once
accepted, might, by the Roman law, be compelled to

give a decision. Arbiters are but private persons, in
whom the law hath vested no jurisdiction ; and hence
they cannot compel witnesses to appear and depose be-
fore them, or possessors ol writings to exhibit them.
But this defect is supplied in Scotland by the court of
session, who, at the suit either of the arbiters, or of
either of the parties, are in use to grant warrants in
course for the citing of witnesses, or for the exhibition
of writings before the arbiters.

As arbiters derive their wliole powers merely from the
consent of the parties submitting, their award or decree,
if it be not given in conformity to those powers, is null,

not lieing founded upon any proper authority. Hence
arbiters cannot inflict, on the parties submitting, any
penalty or fine higher than that which they themselves
have agreed to in the submission. Hence also, if the

parties submitting limit the power of the arbiters to

any fixed day, decree cannot be pronounced after that

day; though it may, in i/i.^o termino, i. e. on the very day
betwixt and wliich the arbiters had powers given them
to decide. Where arbiters take upon them expressly
to determine points not referred to them, the decreet-

arbitral may be declared null, upon an action of reduc-
tion, as being pronounced ultra vires compromissi. An
award or decreet-arbitral, by which a part only of the

claims submitted was determined, and the rest left open
to the decision of the judge-ordinary, was wholly void

by the Roman law. I,. 25. /ir. § 1. De rec. qui arb. Such
a partial decree, however, is valid by the practice of

Scotland, in so far as it goes: but if the arbiters should

presume to pronounce judgment upon all the articles

claimed on the one side, and leave all those on the othev

undetermined, the decree is null.

By the Roman law, an award pronounced by the ma-
jority of the arbiters was effectual ; and also by the sta-

tute law of Scotland, 1426, c. 88; but it has been ad-

judged. Fount. Feb. 10. 1693, More, that where no ex-

press power is given to the majority to determine, all the

arbiters ought to agree in opinion.

Arbiters, by the Roman law, might decide in all

civil causes referred to them, but not in such causes as

involved the .status, or social condition of any of the

parties, or which were of the nature of popular actions.

The causes in which they were entitled to decide, there-

fore, were generally such as fell under the description

of bo7i(e Jidei actions, in which they were to judge
secundum aquum bonumque. In this sense, bona Jidea

is opposed, not to fraud, but to strict law. Ersk. Inst,

of the Lam of Scotland, b. iv. t. 3. § 29. et. seq. Voef.

Comment, ad Pandect. 1. iv. t. 8. (2)
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ARBITRARY signifies, generally, that which is not

fixed ordeRatd by any statute or rule of law, but which
is left entirely to the discretion of another.

Arbitrary /lunis/tmi-nis are such as ni;.iy be inflicted in

a manner and degree depending on the aiscretion of the

judge. In no case, however, can they be capital, but

must be restricted to fine, imprisonment, or corporal

punishment.
The Romans had a certain class of actions called ar-

bitrary, {actiones ar-bil rarij:,) in which the judge was
allowed to decide, ex 6ona ct uerjuu, what satisfaction

was to be given to the plaintiff by the defendant, ac-

cording to the nature of the subject in dispute. §31.
Inst, dc jictionibus. (-)

ARBITRATION is a private mode of deciding dif-

ferences, by a reference ot disputed claims to the deci-

sion of one or more persons named as arbiters by the

parties.

This method of terminating disputes certainly de-

serves encouragement, on account of its tendency to

diminish the expense to parties, and to allay that heat

and animosity, which is too often produced and fostered

by the proceedings in a public court of justice. The
decision or award of the arbiters proceeds upon a deed
of submission, which is a contract entered into by the

parties, wliereby they ascertain the matters in contro-

versy, define the powers of the arbiters, and mutually

bind themselves to abide by the award.

Experience having shewn the great advantage of

these peaceable and private tribunals, especially in

settling matters of account, and other mercantile trans-

actions, which it is extremely difficult to adjust on a

trial at law ; the English legislature established the use
of them by stat. 9 & 13 VV. III., c. 15., which enacts,

that all merchants and others, who desire to end any
controversy, (for which there is no other remedy but
by personal at tion or suit in equity,) may agree that their

submission of the suit, or arbitration or umpirage, shall

'

be mi'.de a rule of any of the king's courts of record;
ai.d alter such rule made, the parties disobeying the

award shall be liable to be punished as for a contempt of
the court, unless such award shall be set aside fur cor-

ruption or other misbehaviour in the arbitrators or um-
pire, proved on oath to the court within one term after

the award is made. And in consequence of this statute,

it is now become a considerable part of the business of

the superior courts, to set aside such awards, when par-
tially or illegally made ; or to enforce their execution,
when legal, by the same process of contempt, as is

awarded for disobedience to such rules and orders as are
issued by the courts themselves.
When a submission is made to two or more persons

as arbiters, it is usual to add, that another person be
called in as umpire, [imficrator or impar ; in ScotlanrI,

overaman^ in case of disagreement; to whose sole

judi;:ment the dispute is then referred.

The decisions of arbiters have been at all times so
favourably viewed, that among most nations they are not
reducible on the ground of injustice or iniquity, but only
on the L,'round of corruption. By the old practice of Scot-
land, indeed, decreets-arbitral were reducible on the
head of iiiiquity in the judge, or of enormous lesion of
the party ; but by art. reg. 1693, c. 25., it was declared,
that no deer et-arbitral, proceeding on written submis-
sion, should for the future be reducible on any ground
but those of corruption, bribery or falsehood Bluckst.
Comment.b.iu.c. 1. Ersk. Insi.b. iv. t. 3. § 35.

Under this head, it may not he improper to take some
notice of an insiituiioji, established in Denmark since
the year 1795, culled the Tribumd of CondUaum ; the
object of which is to settle, extrajudicially, and as it

were by arbitration, a niukitutle of private disputes.
This institution was borrowed iVoiu the Du;cli;and

in both countries it appears to have been productive of
niosi beneficial efl'ects. This tribunal, whose proceed-
ings are conducted m a private manner, is composed of
the most respectable persons in the neighbourhood.
The validity of their decrees depends enliri;ly upon the
agreement of the parties. If tliey agree to a settlement
on the terms proposed by this court of arbitrators, the
decree is then registered, and bears authority hi law; if

not, they are at liberty to prosecute their claims, in a
court of justice. The advantages of this mode of pro-
ceeding are, as in submissions to arbiters, a saving of
expense and of time to the parlies, and a preventing of
heat and animosity. The expenses never exceed 3«.,
and are only payable in case of the parties being re-
conciled. The proceedings are upon unstampt p '.per,

and caimot be protracted beyond filteen days in the coun-
try, and eight days in town, unless by consent of par-
ties.

The good effects of this institution appear from a
comparison of the nuniber of suits brought into the
courts of luw, ocfore and since its establishment. During
the three years preceding, these amounted to 25,321

;

and during the three years subsequent to its establish-
ment, to 9633,—making a difference of no fewer than
15,868 law suits. See Catteau, Tableau des Elats Da-
iwis. Edinburgh Ktvitiu, vol. ii. p. 295. (;)
ARBITRATOR, a private judge or mediator chosen

by the parties in a dispute. In the civil law, a distii.ct-

tion is made between arbiters and arbitrators. The for-

mer were authorized to hear and decide causes accord-

_
ing to law. Tlie latter were called in as mere mediators
in extrajudicial acts and contracts, where the purties
could not agree upon some of the tcr.ms. See Vinnius,
Comment, in lust. 1. iv. t. 6. ^ 2. (-.)

ARBOGA, a town in Sweden, situated on the river
Stora in Westmannland. It is remarkable for the famous
canal, which joins the lake of Ilielmar with that of
Moehler. It was begun in the reign of queen Chris-
tina ; widened and deepened by Charles XL, and com-
pleted by Charles XII. All sorts of iron goods are
manufactured about a quarter of a mile from the city, at
the forge of Jaeger, established in the reign of Gusta-
vus Adolp'nis. Distance from Stockholm 65 miles west.
E. Long. 15" 39'. North Lat. 59°. 55'. See Inland
A'aviguiion. (t)

ARBOIS, a town of France, situated in the depart-
ment of Jura, and celebrated for its excellent white
wines, in which it has a considerable trade over the
whole kingdom. Population, 6414. E. Long. 5" 40'.

north. North Lat. 46°. 55'. {w)

ARBON, the Arbor Felix in the Itinerary of Antoni-
nus, a town situated on the southern side of the lake
Constance. See Diet, de la Suisse, vol. i. p. 19. (y)
ARBOURS, in Gaudenixg, the name of a recess in

a garden, enclosed and arched over by the boughs of
trees, (j)
ARBUTHNOT, Alexander, principal of King's

College, Aberdeen ; was one of the most conspicuous
members of the church of Scotland during the first age
of the reformation. He was born in the year 1533, and
was descended from a respectable family, which was

i
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afterwards ennobled by Charles I. His father was baroa

or laird of Arbuthnot, in the county of Kincardine ; and

it may be concluded that he himself was a younger bro-

ther. According to archbishop Spotswood, he studied

in the university of St Andrews ; but Dr Mackenzie,

whose authority is seldom entitled to much regard, has

transferred him to Aberdeen. He visited France in

1561 ; and, for the space of five years, prosecuted the

study of the civil and canon law under the celebrated

Cujacius. Having taken the degree of licentiate, he

returned to Scotland with the view of following the

profession of an advbcate. This plan he, however, re-

linquished, and afterwards directed his attention to the

study of theology. Having received ordination, he was

presented to the living of Arbuthnot and Logie-Buchan.

In the year 1569, the principal, as well as some other

members of King's College, having been expelled by

the ecclesiastical visitor, Arbuthnot was promoted to

the vacant office. " By his diligent teaching, and dex-

terous government," says Spotswood " he not only re-

vived the study of good letters, but gained many from

the superstitions whereunto they were given." He soon

afterwards established his character as a man of learn-

ing, by the publication of his Oratiories de Origine et

Dignitate Juris. Edinb. 1572, 4to. This production was

honoured with an encomiastic poem by Thomas Mait-

land, who represents Arbuthnot as one of the brightest

ornaments of his native country. {Delitix Poetarum

Scotorum, torn. ii. p. 253.) He was successively chosen

moderator of the General Assemblies, which met at

Edinburgh on the 6th of August 1573, and on the 1st

of April 1577 ; and the assembly, on various occasions,

charged him with commissions of importance. In the

year 1583, he received a presentation to one of the

churches of St Andrews ; but the king commanded him

to remain in his college, under pain of horning. When
the clergy complained of this arbitrary exertion of the

royal prerogative, it was answered by his majesty, that

he had issued the order with a view to the general inte-

rests of the church. It is probable, however, that the

real cause of the prohibition was an apprehension, lest

the removal of Arbuthnot to such a situation might tend

to the advancement of the schemes which were then in

agitation. He is said to have had some bias towards

the episcopal form of ecclesiastical polity : But what-

ever might be his private sentiments, he adhered with

steadiness to the presbyterian party ; and his personal

influence must at that crisis have rendered him an object

of suspicion to the pusillanimous monarch. Arbuthnot

did not long survive this transaction. He died at Aber-

deen on the loth of October 1583, before he had com-

pleted the age of forty-five. His learned friend, Andrew
Melvin, composed a Latin elegy on his death. {Del.

Poet. Scot. lorn. ii. p. 120.) The probity and moderation

of Arbuthnot seem to have equalled his literary attain-

ments ; notwithstanding the violence of the times, his

name has never been found subjected to censure. " He
was greatly loved of all men," says Spotswood, " hated

of none ; and in such account for his moderation with

the chief men of these parts, that without his advice

tliey could almost do nothing, which put him in a great

fashrie, whereof he did oft complain; pleasant and jocund

in conversation, and in all sciences expert ; a good poet,

mathematician, philosopher, theologue, lawyer, and in

medicine skilful; so as in every subject he could promptly

discourse, and to good purpose." [Hist, of the Church

of Scotland, p. SSS.) Under the name of Alexander

Arbuthnot, three Scottish poems, of an ingenious and
pleasing character, have lately been published by Mr
Pinkcrton ; and various circumstances have induced us

to ascribe them to the excellent man whose life we have
now delineated. That he was a successful cultivator of

poetry, is evident from the testimony of archbishop
Spotswood. The poems in question appear to have been
written by a clergyman ; they were written during the

age of principal Arbuthnot ; and they breathe the hu-

mane and liberal spirit by which he was distinguished.

See Irving's Lives of the Scottish floets, vol. ii. p. 159.

ARBUTHNOT, John, M. D. a man of such various

powers and extensive acquirements, that it is difficult

to decide in what department of cultivated genius his

excellence was most conspicuous. His merits hideed

have been very inadequately appreciated, except by his

enlightened and polished contemporaries, the literary

brotherhood, who flourished in the time of queen Anne.

He was born about the beginning of the reign of Charles

II., in the neighbourhood of Montrose, where his father,

an episcopal clergyman, then lived. At the university

of Aberdeen, he studied with great success, and took

the degree of doctor of physic. Leaving the university,

he went to London, and tor some time taught mathema-
tics, a branch of science in which he had attained great

proficiency. In 1704, he was elected a fellow of the

Royal Society, in consequence of having presented to

that learned body a paper, " On the Regularity of the

Births of both Sexes." About the same time, he was
appointed physician extraordinary to prince George of

Denmark, and soon afterwards he was promoted to the

honour of being one of the physicians in ordinary to

queen Anne. In 1710, he became a fellow of the col-

lege of physicians. On the death of the queen, his

connection with the court having terminated, his prac-

tice became more promiscuous. But the incessant avo-

cations of a laborious profession did not prevent him
from pursuing his favourite studies with unremitted

ardour and activity. He died at London, Feb. 27, 1735,

leaving behind him a son, and several daughters.

Besides the memoir already mentioned, as having

obtained him the honour of being admitted a member
of the Royal Society, his acknowledged works are, 1.

An Examination of Dr Woodward's Account of the

Deluge, published 1697 ; 2. A Treatise on the Useful-

ness of Mathematical Learning, 1700; 3. Tables of An-
cient Coins, Weights, and Measures, 1727 ; 4. On the

Nature and Choice of Aliments, 1732 ; 5. On the Effects

of Air on Human Bodies, 1733. Two volumes, enti-

tled, "The Miscellaneous Works of Dr Arbuthnot,''

were published in 1751; but many of the articles in

these volumes are not genuine.

His humourous and satirical works are interspersed

among those of his friends, Pope and Swift; so that it

is difficult to point out the precise share which ought

to be attributed to him. The inimitable fragment, called

" Memoirs of Martinus Scriblerus," is almost with cer-

tainty known to be his production ; no other man then

living possessed the combination of profound learning,

with delicate humour and poignant satire, so admirably

displayed in that singular work. " The History of John

Bull" bears the same internal evidence to his being the

author. The " Treatise concerning the Altercation, or

Scolding of the Ancients," and the " Art of Political

Lying," both of which he avowed, display a fine vein

of irony. The " Epitaph on colonel Chartres" is uni-
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yersally known ; but it is perhaps not so well known
that the virulence of party spirit, I'rom whicli this amia-

ble man was not altogether exempt, contributed to ren-

der it unjustifiably acrimonious. No man was more
obnoxious to Arbuthnot and his associates, than bishop

Burnet; and it is to be lamented that the "Memoran-
dums of Six Days preceding the Death of a Late Right

Reverend," should have contained such manifest proofs

of personal animosity. With these two exceptions,

however, all the writings of Arbuthnot evince the gen-

tleness of his disposition, and the benevolence of his

heart.

He was by no means destitute of poetical talents, but

we can adduce few specimens of the exertions of his

muse ; an essay, entitled TvaBi StauTov, is one of the few
instances in which profound philosophical views have

been embellished and illustrated with all the graces of

poetry.

If wc were required to express our judgment con-

cerning the talents and acquisitions of this distinguished

man, we should think it sufficient to refer to the testi-

mony of his illustrious confederates. Gay, Swift, and
Pope ; not one of wiiom was ashamed to acknowledge
the superiority of his wif. In learning and science,

scarcely any man of that age could contest the palm
with him ; in his own profession, he rose to the highest

eminence, in consequence of his distinguished merits,

not only as being possessed of the most accurate know-
ledge, but also as being a man of the most exemplary
kindness and assiduity. It would be an unpardonable

omission, to neglect to mark the dignity and worth of

his moral character; his exalted piety, his integrity,

benevolence, and equanimity, claim for his memory a

degree of respect, equal to the admiration with which
we look back to the splendour of his genius, (a)

ARBUTUS, a genus of plants of the class Decan-
dria, and order Monogynia. See Botany (to)

ARC. See Arch, and AnK.
ARC, Semidiurnal. See Astronomy.
ARC, (Joan of), otherwise called the Maid of Or-

leans, a celebrated heroine of France. Henry V. of

England, on his death-bed, had appointed his brother,

the duke of Bedford, regent of that part of France
which he had conquered by his arms. Bedford had
determined to carry on those schemes of conquest which
had been so successfully begun, and for this purpose had
laid siege to Orleans, which at that time commanded
the communication with the south of France ; as this

town was of the utmost importance, the French king
had determined to make the most vigorous defence. The
attack, however, was so successfully pushed by the

English, that Charles gave over the place for lost, and
began to entertain thoughts of retiring unto Languedoc,
and Dauphiny, %vith the remains of his forces. His
queen and his mistress equally opposed this intention,

and whilst he was in this critical situation, our hcioine

appeared and offered her assistance for the deliverance

of Orleans and of France. She was about twenty-seven
years of age, when she fancied she had received a com-
mission from heaven, to deliver her oppressed and in-

jured country ; and was living at that time in the village

of Domremi, near Vaucouleurs, in the humble station of

servant at an inn. Being affected by the distresses of her
country, but more particularly by those of the youthful
monarch, whose gallantry made him the idol of the softer

sex, she was seized with a strong desire of bringing
relief to her unfortunate sovereign ; her mind dwelling

day and night on this favourite subject, she soon began
to mistake the impulses of passion for the inspirations
of heaven, and to fancy that she saw visions and heard
voices, exhortmg her to atiempt the deliverance of
France from the dominaiion of foreign invaders. With
her head full of these ideas, she procured admission to
Baudricourt, the governor of Vaucouleurs, and inform-
ed him of her inspirations and intentions; Baudricourt
thought he observed something extraordinary about the
maid, and, perceiving the use that might be made of
such an engine, he sent her immediately to the French
court, at that time residing at Chinon.
No sooner was she introduced to the king, than she

offered in the name of the supreme Creator, to raise the
siege oi Orleans ; and to conduct him to Rheims, to be
crowned and anointed. An assembly of grave doctors
and theologians being appohited to examine Joan's pre-
tensions, pronounced her mission to be undoubted and
supernaiural : and a jury of matrons declared her to be
an unspotted virgin. She was, therefore, at her own
request, armed cap-a-pie, mounted on horseback, and
shewn in that martial habiliment to the whole people ;

her dexterity in managing her horse, which she had
acquired in ber former station at the inn, was regarded
as another proof of her mission ; and those hearts which
had a little before been filled with despondency, began
to beat high with expectation. Though the English
affected to speak with derision of the Maid and her pre-
tensions, yet their imaginations gradually became infect-
ed ; their courage drooped, and their arms were un-
nerved, when they thought they were to contend with
supernatural power. Whilst the minds of men were
thus variously aff'ected, the Maid entered the city of
Orleans at the head of a convoy, arrayed in her military
garb, and displaying her consecrated standard. By the
instructions of count Dunois, commonly called the Bas-
tard of Orleans, she actually obliged the English to raise

the siege, after defeating them in several attacks.

The raising of the siege of Orleans was one part of
the Maid's promise to Charles, the crowning him at

Rheims was the other; and she now insisted that hq
should immediately set out on that enterprise. Rheims
was, at that time, in the hands of a victorious enemy

;

the whole road which led to it was occupied by their gar-
risons, and no plan could be more hazardous than that

which the Maid proposed to carry into execution. Charles,
however, in obedience to the exhortations of his warlike
prophetess, resolved to make the attempt ; he according,
ly set out for Rheims at the head of twelve thousand men,
and scarcely perceived, as he passed along, that he was
marching through an enemy's country ; eveiy city open-
ed its gates to him, Rheims sent him its keys, and the

ceremony of his inauguration was performed with the

holy oil, which a pigeon is said to have brought from
heaven to Clovis, on the first establishment of the French
monarchy.

After the coronation of Charles, Joan declared that

her mission was now accomplished, and expressed her
inclination to return to occupations more becoming her
sex ; but Dunois, sensible of the advantages which might
still be derived from her presence, exhorted her to per*

severe till the final expulsion of the English from France,
In compliance with this advice, she threw herself into

the town of Compcigne, at that time besieged by the
duke of Burgundy, assisted by the earls of Arundel
and Suffolk ; the garrison now believed themselves in-

vincible, but their joy was of short duration. The Maid
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was taken prisoner in a sally; and the duke of Bedford,

with a cniflty unbeeoniing his character, ordered her

to be tried by the ecclesiastical court tor sorcery, im-

piety, and magic. Her fate may easily be loresecn, al-

ter falling into such hands ; her reveiaiions were de-

clared to be invenuons of the devii ; and this admirable

heroine, to whom the more generous superstition ol the

ancients would have erected altars, was conticumed to

the flames, and at last expiated, by that dreadful punish-

ment, the signal services which she had rendered to her

prince and country. She declared her mission in 1429,

and suffered in 1431. The story of Joan of Arc has en-

gaged the pens of many French authors, both in prose

and verse, and has been wrought into an epic poem by

Mr. Southy. (.§-)

ARCA, the name of a genus of bivalve shells. See
CoNCnOLOCiV. Ij)

ARCADE, any opening in a building formed by an

arch.

ARCADIA, in ancient geography, one of the seven

districts into which Peloponnesus was divided. It oc-

cupied the centre of that peninsula, being bounded on

the north by Achaia ; on the east by Corintnia, Argo-

lis, and Laconia ; by Messeniaon the south, and by Elis

on the west.

This celebrated country consists of one continued

cluster of mountains, sending down streams like the

Alps, on all sides, to water the surrounding countries.

So rugged is the surface, that, in time of heavy rains,

whole towns and villages have been suddenly inunaatcd,

from the narrowness of the Irightful chasms and sub-

terraneous passages, which, in many places, serve to

drain it. By reason of the great elevation of this coun-

try, the air is comparaiively cuol ; and the ground, wa-

tered by innumerable rivulets, celebrated by the poets

for their incomparable purity, is richly covered with pe-

rennial verdure. The soil, which is thin upon the

mountains, but exceedingly deep in the vallies and plains,

is distinguished by an amazing fertility. In ancient limes,

corn and other articles of food were reared in the lower

grounds in great abundance, and in some places, vines

and olives grew spontaneously on the sides of the moun-
tains. Here were found all kinds of trees ; the oak, the

beech, and a species of cedar, adorned the forests, which
besides, were reniarkaole for the uncommon size of

their firs.

From the extreme inequality of surface, this romantic

country was evidently better calculated for pasture than

for agriculture. The wealth of the inhabitants, accord-

ingly, consisted from the earliest times, in their innu-

merable florks and herds. The southern parts were fa-

mous for their breed of horses and asses ; and hence,

the latter animal obtained from the wits of Greece, the

title of the Arcadian Nightingale. The forests were be-

sides well stocked with animals of tlie chace. Deer,
wild-boars, wolves, and eveii bears, exercised, in these

celebrated wilds, the dexterity of the Arcadians, who,
from the constant necessity of protecting their cattle, as

well as from the natural pleasure of hunting, became
famous for their intrepidity in these dangerous sports.

The chief rivers of Peloponnesus derive their origin

from this mountainous district. Its soutliern parts unite

their streams to form the largest of all the peninsular

rivers, the Apheus, which, taking a westerly direction,

enters the plains of Elis and Triphylia, and then passing

through Olympia, the seat of the Olympic games, emp-
ties itself into the Ionian sea. Not far from the source

of the Alpheus, the Eurotas commences, which, after it

has passed through Sparta, falls, on the south, into the
gulph of Laconia. Tue other rivers are the Gorlynius,
renowned for the pleasant and salubrious quality of its

waters, not lo be affected by the extremes of heat or
cold ; the Ladon, whose crystal stream rivals in cool-

ness those eastern rivers, the Cydiius and the Melas ;

the Erymanthus, descending front a mountain of the

same name ; the Neda, lo which the children of Plie-

galia, a town on the bank of ihat river, consecrated their

hair, and the Helisson, which washed the capital, Me-
galopolis.

It would be endless to enumerate the wonders ascri-

bed by ancient authors to the rivers and fountains of this

district. The Stymphaius and the Olbius, with several

other streams, occasionally disappear amid the bowels
of the mountains, and emerge far below in mighty
springs. The Styx is another river of this country ;

this stream, the terror of gods and men, has its origin

among the mountains of the north, on the borders of

Achaia, through which it takes its course. Its cold-

ness was such at the spring, as lo chill men to death,
and its water was of so deadly a nature, as, when tasted,

to prove instantaneously fatal to all livhig creatures. Per-
fectly Cicar, and without odour, it dissolved iron and
brass, and indeed every species of substance, except the
hoot Ol a certain animal. To the awful valley through
which it winds, the Arcadians, in extreme cases, used
to resort, and on tlie banks of tliis terrific stream, to

bind themselves by the most inviolable oaths. So tre-

mentious was the sanction of the Styx, that Jupiter him-
self was subject to its mystic terrors.

Tiie mountains of Arcadia are no less famed than its

rivers. Ot these the most remarkable are Meant Cyl-
lene, on the confines of Achaia, towering over all tlie

mountains of the Peloponnesus, to the perpendicular
height of fifteen to twenty stadia, or about two miles :

Erymanthus, the retreat of wild boars: Pholoe, over-

looking the plains of Olympia; Lyca2us, called also

Olympus, on the top of wliich Jupiter was reared; be-

sides Stymphaius, Msenalus, and many others; all of

these names endeared to every scholar from the associa-

tion of some classical story.

Arcadia was divided into Upper and Lower ; the

former on the north, and the latter on the south. Both
these districts, especially the southern, contained seve-

ral famous towns. Megalopolis, the capital, contained

a numerous population, collected from the smaller

towns, which, being thought untenable in the face of an

enemy, were deserted. It was ornamented with mag-
nificent temples, colossal statues, and an immense edi-

fice, which contained the ten thousand deputies appoint-

ed to conduct the affairs of tlie state. Tne other cities

were Mantinea, of great antiquity, riches and strength ;

Tegea, once an asylum to all Grcice ; Lycosura, con-

sidered as the most ancient town in the world ; Pallan-

tium, Stymphaius, Nonacris, Orchomenus, Clitor, Tel-

phussa, Hersea, Aliphora, Phegalea, Caphya, Psophis,

Thyrjea, and Cynastha, which last was famous for a

spring that cured the bite of a mad dog.

The Arcadians, with good reason, traced back their

antiquity to the remotest times. They looked upon
themselves as the children of the ground, and older

than the moon. One thing is certain, that, amidst all

the convulsions into which Greece was thrown, the Ar-

cadians alone remained unconquered and unmixed. Some
suppose them to have been a remnant of the Pelasgi

;
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but the most judicious authors eonsitler them as a branch

of the Hellenic race. Acccording lo these, ^vhile the

Dorians took possession of the mountainous region of

Doris, and the lonians made themselves masters ot At-

tica ; the Eolians, the third branch of the Hellenes, set-

tled on the mountains of Arcadia. Like all the early

nations, they were at first extremely savage, devouring,

for their subsistence, the leaves of trees and roots of

grass. Their king, Pelasgus, was the first who instruct-

ed tliem in something like the arts of life. He taught

them to build huts, to cover their bodies, hitherto naked,

with the skins of beasts, and to feed on acorns, a species

of food which they used for many ages afterwards. The
rearing of cattle soon followed, together with the art of

making cheese, oil, and other conveniences of life. Ly-

caon, the son of Pelasgus, introduced the worship of

Jupiter; but having sacrificed a youth to the new deity,

he was changed by the angry god into a wolf. His sons

built several towns, into whicli they collected the people,

and introduced them, for the first time, into social life.

Thus, in a few generations, the Arcadians, from being

in a state of pure nature, became civilized and indus-

trious, and made considerable progress in husbandry and

the necessary arts.

The Arcadians were patient of labour, extremely per-

tinacious in their enterprises, and regardless of obstacles

and dangers. They are praised by Xenophon for their

humanity, beneficence, and hospitality. Of these qua-

lities, their conduct to the excellent Messenians, is an

immortal example. When the rcmtiant of that unfor-

tunate nation, under the conduct of the gallant Aristo-

menes, were forced, by the Lacedsenioniiins, to abandon

their native country ; they were received with the utmost

tenderness and compassion by the Arcadians ; and when
the Messenian general intended, at the head of a chosen

band, to make a desperate attempt upon Sparta in the ab-

sence of its army, numbers of the Arcadian youth, in-

dignant at the cruelty that provoked the design, insisted

on joining him in the enterprise. This purpose was
indeed frustrated by the baseness of Aristocrates, the

king of Arcadia, who communicated the intelligence to

the enemy ; but such was the fury of the people, that

they rose unanimously on their king, stoned him to death,

and abolished the regal dignity for ever.

Poetry and music excepted, the Arcadians were not

distinguished in any of the liberal arts. Possessing few

temptations to commerical enterprise, and naturally at-

tached to romantic scenes, endeared by every considera-

tion of nativity, security, and rural enjoyment, the con-

tented inhabitants continued for many ages, equally

strangers to the refinements and to the corruptions of

Greece. While surrounding nations enjoyed the luxuries

of polished life, and experienced in succession the vicis-

situdes of barbarism, civilization, degeneracy, and ex-

tinction, the hardy Arcadians, occupied in repelling

hostile inroads, or in tending their flocks and herds

amid the animating and picturesque scenery of their

mountains, preserved, along with their primeval sim-
plicity, their native courage and independence.

Engaged in such pursuits, and surrounded by so many
noble objects, calculated to rouse the feelings, it is no
wonder that the Arcadians were addicted to music and
poetry. To Pan, the god of shepherds, and the patron
of rustic festivals, they paid their daily homage by exer-
cising their skill in the song and the dance, with the

music of the pipe. During their repasts, they all occa-

sionally joined in singmg. Music was a stated branch
Voju. II. Part I.

of their education, and under the special patronage of

tlie magistrates. The Arcadian music and poetry were
probably like those of all nations in their early stages,

artless and uncouth ; but they possessed a natural ex-

pression and a fervid sensibiluy, that have procured

this sequestered nation the first rank in rural song.

-cantabitis, Arcutlos, inquit,

Monlibus liacc vustris : ioli caiiUit periti

Arcades.

But music, though it unquestionably softened their

domestic manners, did not by any means render the

Arcadians efi'cminale, nor the less formidable to their

enemies. On the contrary, the very flute wbicli soothed

them in their retirement, animatetl them with rage in

the day of battle, and regulated the evolutions of their

battalions. War was not their trade ; but the privations

of a shepherd's condition, the exercises of the chace,

and their occasional encounters with robbers in defence

of their cattle, rendered them peculiarly qualified for

military service. Their warlike character was not a

little indebted to another circumstance. From the

various invasions of Peloponnesus by Danaus, Pelops,

and others, but particularly after the descent of the

Heracleidae, accompanied by a swarm of Dorians from
mounts jEta and Parnassus, the language, manners, and
inhabitants of the neighbouring districts were so much
altered, that the Arcadians, who alone retained tlieir

independence, considered themselves as the only legiti-

mate Greeks. Proud of their Eolian extraction, they

despised their lowland neighbours as upstarts; and, con-

fident in their own courage, and the natural strength of

their own country, they waged frequent hostilities with

these Dorian strangers, by whose possessions they were
on all sides surrounded.

The Arcadians accordingly were renowned for their

prowess. In early times, these hardy bands took the

field, clothed in the skins of wolves and bears, and a^med
with javelins and pikes, which they wielded with uacom-
mon dexterity. In after ages, their martial equipment
was improved. The Mantineans invented a piece of

defensive armour called after their own name, and had
the reputation of being the first who used a military

dress. Even the ladies of this country imbibed the same
warlike spirit. When the Lacedaemonians invaded

Tegea, and prompted by a dubious oracle, had a number
of chains prepared for tiieir captives, in the heat of bat-

tic, a party of Arcadian women fell upon them with su '»

fury, that these sullen warriors were put to the rout ;

and their king Chorilaus, with many of his people, being

taken, they were bound neck and iiecls with their own
chains. This martial ardour, together with the poverty

incident to a mountainous country, urged many of the

Arcadians to serve in foreign armies. These merce-
naries fought for interests not connected with their own
country ; and hence, to imitate the .'IrcaiHans, signified,

among the Greeks, to labour and toil for the advantage of

others.

The government of .\rcadia, like that of most nations,

was originally monarchical. From Pelasgus, their foun-

der, who is computed to have flourished a little before

Cecrops, about fifteen hundred years before the Chris-

tian aera, to their last king Aristocrates, they reckoned

in all 25 kings. On tlie murder of this prince, which
happened 800 years after the beginning of the monarchy,

a kind of federal republic was established, which conti-

nued ever after, formed by a rude coalition of the principal
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towns, which became each the centre of a subordinate

coninionwealth. In these cantons all the citizens had a

right to give their opinion, and voie in the general as-

faembly, while certain officers called Deniiurgi, or tri-

bunes of the people, exercised the principal functions

of the state. The constitution of JVIantinea is praised by
the ancients as a model in its kind. The federal con-

cerns were managed by deputies from the several can-

tons, who assembled in former times at Mantinea, but
afterwards in Megalopolis, where 10,000 representatives

are said to have met in council. The bond of union be-

tween these little states was exceedingly slender, the

chief cantons often acting independently, and concluding

separate treaties with foreign powers ; a circumstance
but ill calculated for the purpose of aggression, and
therefore, in their case, advantageous ; but yet quite

sufficient for that of defence, powerfully influenced as

they were by the prejudice of country and common
origin.

In their external relations, the Arcadians conducted
themselves with jealousy and haughtiness. Witness
their conduct after the battle of Cheronea, when they

proudly refused to acknowledge Philip as captain general

of the Greeks. At the battle of Platsea, the Tegeans,
though only 1500 strong, nobly contended with the

Athenians for the post of honour and of danger; and,

though disappointed, they proved themselves in the bat-

tle worthy of the honour. Indeed the Arcadians, on

many occasions, were ardent in defence of the Grecian
liberties. The Mantineans, who arrived too late to

have a share in the same decisive engagement, would
push on by themselves in pursuit of the flying Persians

;

and, on their retui-n home, they banished the generals

who had detained them.
The ancient policy of Arcadia was merely to secure

her own independence. Her most formidable enemy
was Lacedaemon ; and this oppressor of Peloponnesus
she pertinaciously opposed, supporting the Messenians
often with her entire force. For several centuries, the

humiliation of Sparta was the great object of the Arca-
dians ; of this they never lost sight, except when com-
pelled to join her by the overgrown power of Athens.

They soon, however, returned to their ancient policy.

The domineering spirit of the Lacedsemonians, who
now, by the fall of Athens, became diseased with ambi-

tion, rendered their prosperity intolerable to their neigh-

bours. They were soon opposed and humbled by the

united efi'orts of Thebes and Arcadia, under the direc-

tion of Epaminondas. The immediate issue of this war
was glorious to the Arcadians, who were besides

strengthened by the restoration of their ancient con-

federates, the Messenians. They became now intoxi-

cated with success ; for, aspiring at foreign conquest,

a.nd entertaining the foolish ambition of giving law to the

whole peninsula, they were so imprudent as to expose
themselves at once to domestic faction and external as-

sociations. From this period their affairs began vo de-

cline ; and the greatest event, for which Arcadia was
afterwards distinguished, was its giving birth to Phi-

lopoemen, the last of the Greeks.

The population of this country at any particular period

cannot be exactly ascertained, but it must have been

very coisidcrable. According to Homer's catalocfue of

the Grecian armies, the Arcadians, under Agapenor, oc-

cupied sixty ships in the expedition to Troy. But the

same number sufficed to carry the quota of Menclaus,

king of Sparta ; so that, at whatever time the po^m was

composed, we may consider it as stating the then com-
parative strength of the two countries. This computa-
tion is in a manner verified by another fact. About the
fifth century before the Christian sera, the number of
slaves in Arcadia amounted to 300,000. In so poor a
country we are certainly below the truth in computing
the free-born at one third of that number ; of which a
fourth, or 25,000 men, could be capable of bearing
arms ;—a force not greatly inferior to the array of Sparta.
See Pausan. in Arcad. Xenoph. Hist. Grac Pass,
Homeri Jl. B. v. 580, et infra. Utrab. lib. 8. Diod. Sic,
lib. is. Univers. Hist., c. 18. § 6. Gillies, Hist, Pass.
Barthel. Anachars.,c. 52. Cellarii Geog. (e)
ARCADIUS, one of the emperors of the East. See

Gibbon's Hist. chap. xxix. vol. v. p. U5. chap, xxxii
vol. V. p. 314. Univ. Hist. vol. xvi. p. 360. (w)
ARCESILAUS, a Grecian philosopher, who is dis-

tinguished as the founder of the middle academy. He
was a native of -€,olis, and born in the first year of the
116th Olympiad, or the 516th year B. C. At Athens,
whither he was carried by the love of science, he had
the advantage of studying under Aristotle, Theophrastus,
Polemo, and Grantor ; with the latter of whom, as well
as with Zeno, the founder of the Stoic sect, he formed
an intimate friendship. After the death of Crates, he
succeeded to the academic chair ; and having made cer-
tab innovations in the Platonic doctrines, is considered
as the founder of a new school, called the Middle Aca-
demy.

Plato had taught that true science is conversant, not
with the objects which are exhibited to our senses, but
with the pure objects of intellect, which have existed
from eternity as ideas, or forms, in the divine under-
standing. From this it was an inference, that no cer-

tain knowledge can be derived from merely sensible ob-

jects. Arcesilaus carried the scepticism of the academy
a degree farther, by maintainhig, that whatever certainty

there may be in the nature of things, every thing is

uncertain to the human tlhderstanding. That truth has
no certain characters by which it may be distinguished
from error ; and, consequently, that opposite opinions

may be supported by arguments of equal weight. He
disputed against the testimony of the senses, and the au-
thority of reason, but at the same time allowed that they
ai-e capable of furnishing probable opinions, sufficient for

the conduct of life.

Arcesilius was possessed of wealth, of which he made
a liberal and benevolent use. Having lent some silver

vessels to a friend for an entertainment, when he found
that he was poor, he would not allow them to be re-

turned. Visiting a sick friend whom he observed to be

in straitened circumstances, he silently conveyed a purse
of gold under his pillow. When the sick man dis-

covered it, he said, with a smile, " This is one of the

generous frauds of Arcesilaus." This liberality, com-
bined with the urbanity and sweetness of his manners,
procured hiin many followers. But, like Aristippus, he
was more addicted to luxury and splendour than was
consistent with the character of a philosopher. On this

account, he was scarcely entitled to the compliment of

Cleanthes the Stoic, who said of him, " that, though he
destroyed morals bv his doctrines, he established them
by his conduct." On hearing; this compliment, Arce-
silaus said, "Cleanthes, you flatter me." " Is th^ flat-

tery," rejoined Cleanthes, " to assert that you say one

thing and do another ?" He is said to have died at the

age of 75, a martyr to excess. The Athenians, how-
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9ver, honoured his memory by a magnificent funeral.

None of his writings rema.n. Sec Viog. Laert. 1. 4.

Aihcn. 1. 7. Cic. Acad, guest. 1. 1. Cic. De Finibus,

lib. i. cap. 1. Prrsiiu; 3. \. 78. Lactam. Inst. lib. iii.

Biucher's and Enfield's Jiint. of Philosophy., vol. i. p.

244. ("/)

ARcU, in Geometry, is any portion of a curve. See
Ceo.mE IRY.

AHCil, m Architecture. See Bridge and Civil
Arclnitcturc.

ARCil, Triumphal. See Triumphal.
AKCIIaNGLL, a considerable town in the northern

pan oi Russia, iii Europe, and capital of the province of

the same name. It is built on the east side of the river

Duiiiu, which opens into the White Sea, and the em-
bouchure of which constitutes a part of the Gulf of

Archangel. The city is about three miles in length,

and nearly one in breadth. The houses, with the ex-

ception of the {lalace, or town-house, wnich consists of

three grand divisions, and is built of hewn stone, are

low and inelegant; the streets are narrow, paved with

trees and rubbish, and exceedingly inconvenient for

walking. The government of Archangel, however, is

more extensive than the province. It is bounded on the

north by the Frozen Ocean, and in that direction com-
prehends a part of Russia, in Asia ; on the east lies the

government of Tobolsk, and on the south those of Olo-

netzand Wologdd ; while its limits on tlie west are the

White Sea, and the dominions of Sweden. It includes

seven districts ; viz. Archangel, Kolmogori, and Pineg
on the Dwina ; Schenkursk on the Vaga ; Onega on the

river of that name ; Kola on the Bay of Kola, in the

Frozen Ocean ; and Mesen on the river Mesen.
Archangel was accidentally discovered by the Eng-

lish, A. D. 1553. In the beginning of that year, a small

fleet, under the command of sir Hugh Willoughby,
sailed from Deptford, in order to discover a passage,

by the north of Europe, to China and the East Indies.

Two of the ships stretched as far to the north as tlie

rock of Spitzbergen: but they were afterwards forced

to take shelter in the mouth of the Arzina, a river of

Russian Lapland, where the crews of both perished,

through the severity of the cold. A thiid vessel, how-
ever, named the Bonaventure, and commanded by Rich-
ard Chancellor, was more fortunate. Discovering the

White Sea, and the region which borders uporf it, Chan-
cellor moved his vessel at the opening of the Dwina, in

a harbour which he called St Nicholas, (from a convent
in the neighbourhood,) and at no great distance from
the present port of Archangel. Scarcely had the arri-

val of the English been communicated to Iwan Vassi-

lievitch II., who was then at the head of the Russian
states, than he invited their commander to Moscow,
and, di«tinguishing him by various expressions of his

favour, opened a treaty of commerce with Edward VI.
(Hackluyt's Voyage., 1. p. 253.) The discovery of Chan-
cellor, was followed by very important consequences.
The town of Archangel gradually arose near the place
where he landed. The trade between Russia and the
northern parts of Germany, whicli had been carried

on by the merchants of Hamburgh and Lubec, was
speedily and completely engirossed by the English.
They enjoyed the privilege of an exclusive commerce
in,the Russian dominions, without paynig duties of any
Icind: and Iwan Vassilievitch having subdued the Tar-
tars of Casan and Astracan, and established a comma

-

iucation with Persia and Bucharia, the English mer-

chants availed themselves of his patronage, and, travel-

ling through Moscow, engaged in a lucraiive traffic

witli the nations beyond the Caspian. Upon the death
oi Iwan, however, tliey lost the suppoit of ihe Russian
monarch, and it was noi till after a considerable time,
as well as many unsuccessful attempts, that their pri-

vileges were restored. This event took place in the
year 1586. At length the Dutch were admitted to a
share ot the trade with the northern parts of Russia,
and had several of the imnmnitics granted to them
which had been enjoyed by the English. But while the
Dutch were admitted, the English were not expelled.
Even during the usurpation ol Cromwell, the harbour
of Archangel was open to oin- counti7men; and though
a free trade into the interior provinces of the Russian
dominions was not permitted, yet the exclusion was
general, and all foreign merchants were prohibited from
approaching the centre of the empire. In the reign of
Charles II. however, the English, as well as other tra-

ders, were subjected to the duties of export and import:
and to this regulation they were the more willmg to

submit, as the Dutch, their competitors, did not scruple
to pay the customs. Bat since the time of the czar
Peter, and the erection of the new capital on the gulf
of Finland, Archangel has ceased to be the principal
mart of Russia; and notwithstanding the attempt of
Elizabeth, (A. D. 1752,) to restore the immunities of
the north, the commerce of the White Sea has been in

a great measure tranferrcd to the ports of the Baltic.

See Petersburgh.
While Archangel continued to be the emporium of

Russia, its inhabitants acquired a wonderful degree of
superiority over the rest of their countrymen. The
merchants of the interior were, in general, unable to

read or write, and therefore kept no books of account;
while, being ignorant of figures, they employed, in their
calculations, an abacus, or machine with several rows of
wires and beads, by means of which they contrived to
add, subtract, multiply, and divide, with considerable
exactness. The people of Archangel, however, from
their intercourse with the English and other nations,
soon perceived the advantages of letters and arithmetic,
and, imitating what was done by the foreigners, became
gradually intelligent in business, skilful and expert,
(Coxe's Travels in Russia, ii. p. 158.) The great fair

of Archangel was held in the month of August. To
this fair, which lasted about six weeks, the traders ar-
rived from the remote provinces, deposited their goods
in the palace or town-house, received the merchants of
other nations, and, exchanging, selling, or purchasing
various commodities, returned before the approach of
winter to the interior of the empire. While the fair

continued, the number of English, Dutch, French, Swe-
dish, and Danish ships, in the harbour of Archangel, has
often exceeded 300. The commerce which took place
in the city was of three kinds : that of barter, which
was most general; that which consisted, partly in the
exchange of goods, and partly in money-payment, and
which was by far the most profitable; and that which
was carried on wholly by money, either paid down by
the foreign traders in return for the native commodi-
ties, or at a year's credit, by the Muscovite dealers, to
the traders of other nations. This last, however, was
attended with many disadvantages, and is now very
lareiv in use. The goods imported to Archangel were
chiefly broarl cloths and linens of all kinds, colonial pro-
duce, silk and woollen stuffs, paper, lace, toys, and in-

Pp2 ^
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sirunicnts used in the arts and iTianiifaclurcs : the ex-

ports were potash, caviar or slurtjeon's ciifgs, tar, wax,
t.iUow, hides, leathers, yarn, rhubarb, silk from China
or Persia, cork, furs, bristles: and to these were added
l)y Elizabeth, A. D. 1572, corn, lintseed, iron, llax,

train-oil, sail-cloth, masts, and cordage. At present too

the Dwina forms the chief communication between the

northern and western parts of Siberia, from which iron

and various kinds of furs are procured. Stock-fish like-

wise, taken in the White Sea and tlie Frozen Ocean,
are exported in considerable quantities.

From the year 1691 to 1701, the exports from Arch-
angel amounted to 112,251/. sterling annually ; while the

imports from England did not exceed 58,884/. At this

period the revenue of the crown, from the trade of the

White Sea, was equal to 100,000 rubles a year. Accord-
ing to Mr Tooke, the imports of Archangel were esti-

mated, in 1775, at 281,747 rub. 63 kop. ; its exports at

1,367,926 rub. 38| kop.; and its duties at 144,961 rub.

84| kop. At present the revenue is not much above
20,000 rub. from which Peuchct concludes, that the

sum of the exjiorts and imports is not more than 400,000

rubles. Population, in the flourishing state of Archan-
gel, 3j,000: in its present state, from 5 to 7000. East
Long. 58° 59' 30". North Lat. 64" 33' 36". See Peuchet,
Diction. Unixicrs. cle la Gcogra/ihic Commerjante, tom. ii.

art. Archangel. Hackluyt's i^oyag. vol. i. pp. 253, 298,

306, and 462. Coxe's Tnix'ets in Runsia, vol. ii. pp. 158,

197, et srrj. Hume's Hist. Jjip. iii. vol. v. p. 487. (/i)

ARCHBISHOP, a metropolitan churchman, who has
authority over several bishops, called his suffragans.

This title seems, at first, to have been wholly of a
personal nature; and given to those who, by their ta-

lents and respectability, were most distinguished in the

church. It appears to have been introduced about the

time of Athanasius, (A. D. 520,) wlio applied it to his

predecessor in the see of Alexandria; and Athanasius
himself is spoken of by Gregory Nazianzen, under the

same title ; but in neither of these circumstances was it

conceived to imply any specific jurisdiction or prece-
dency. In early times, the archbishop and the metropo-
litan were distinct from each other. The former ap-
pears to have been nothing more than a bishop, or pres-

byter, of high respeclaljility ; while the latter, as the
name imports, was the chief ecclesiastical person in a

a large city; whose authority, limited at first to the

churches of that city, was afterwards extended to those

of the towns and villages, either situated in its vicinity

or dependent upon it. In some countries o{ Europe,
and especially in Italy, the distinction between the arch-

bishop and the metropolitan still exists; and in these

countries there arc individuals, who, though they are

addressed by the former appellation, and hold the same
rank which it implies, have no such jurisdiction or au-

thority in the church as is included in the latter. Sec
Bower's Hint. Pofi. i. p. 110. See also Bishop.
Wherever Christianity has been established, and en-

joyed the protection of the state, the form of ecclesi-

astical administration has been regulated, in a good
measure, by the existing character of the civil consti-

tution. This was the case when prcsljyterianism was
introduced into Switzerland, under the direction and
authority of Calvin ; and it was very particularly the

case at a time long before the reformation, when Con-
stantinc the Great, having professed himself a Cliris-

tian, determined that the reliRion which he had adopted

should be received throughout the Roman dominions,

and acknowledged as the religion of the empire. Leav-
ing whatever respected the doLtrine of the church to
the cognizance of its immediate functionaries, he re-
solved that its external constitution should be regulated
solely by his own authority. The form of ecclesiastical
administration was made to approximate to the civil,

and degrees of rank and eminence, hitherto little known,
were introduced among the teachers of religion. Ac-
cording to the new arrangement, the patriarchs held
the first place of distinction. These exalted person-
ages were the bishops of Rome, Antioch, and Alexan-
dria, who seem to have acquired, at a very early period,
a certain eminence above the rest of the episcopal or-

der; and to these was added the bishop of Constanti-
nople, about the time when the seat of authority, and
the imperial residence, were transferred from Italy to

the banks of the Euxine. The patriarchs, therefore,
were four in number, corresponding to the four praeto-

rian prsefects appointed by Constantine ; and the eccle-

siastical interests of the whole empire, in as far at least

as respected the doctrine of the church and the instruc-
tion of its members, were committed to their jurisdic-

tion and care. Next to the patriarchs, came the officers

styled E|«f;>;o( tk ^ioiKyiFiu(. Their authority extended
to several provinces, and answered to that of the impe-
rial officers, who were distinguished by the same title.

The EJ«;(i;cc/ ria itx^x"'^' or metropolitans, (sometimes
likewise called archbishops,) held the third place. And,
last of all came the bishops, a class of men who were
originally the instructors each of one church or con-
gregation ; but who, at the time of Constantine, bore a
certain rule over the districts in the immediate vicinity

of the places where they resided.

In England there are two archbishops,* those of Can-
terbury and York ; the former styled primate of all Eng-
land, and the latter primate of England ; but with regai'd

to the exact distinctions between these appellations,

there is no little obscurity in the books of such as treat

upon this sul)ject. We are informed by Dr Burn,
{Ecclesiastical Lanu, vol. i. p. 176) that the archbishop

of Canterbury is styled primate of all England ; because,

when the popes took the archiepiscopal authority into

their own hands, he exercised a legatine jurisdiction,

both in the province of Canterbury and in that of York

;

and because he still has the right secured to him by act.

of parliament, of granting licences and conferring de-

grees in either of these provinces. But while this is

stated, and appears to be satisfactory, we are not told

how in such circumstances the archbishop of York came
to be denominated the primate of England, or what
specific meaning we are to attach to that designation.

It is not to be questioned, however, that the archbishop

of Canterbury is an ecclesiastic superior, both in rank

and authority, to the metropolitan of York. In ancient

times, his primacy extended to Ireland as well as Eng-
land ; and there is good reason for asserting, that, dur-

ing the reigns of William the conqueror and his imme-
diate successors, Scotland and the adjacent isles were
included within his jurisdiction. Hence, he was styled

* In the United States, there is an archbishop of the

Roman Catholic church, whose see is at Baltimore, and

whose spiritual jurisdiction extends over all the Unitfd

States. There is as yet no archbishop of the protestant

episcopal church, though there are several bishops. Sec
Bishop. Duponceah.
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a patriarch ; Iiad the titles of " Orbis Britannic! Ponti-

fex," and of " Papa alterius oibis ;" and in the general

councils abroad, he took place ol every other archbi-

shop. At home, the archbishop of Canterbury is the

first peer of the realm, having precedency before all

dukes not of royal issue, and all the great officers of

state ; it belongs to him to crown the sovereigns oi Eng-
land ; and when he is vested in his archbishoprick, he
is said to be inthroned. He can retain and qualify eiglit

chaplains. By authority of the king, he summons tlie

bisliops and clergy of his province to meet in convoca-

tion, and presides in it. He is addressed by the titles

of Your Grace, and Most Reveroid Father in God, and
writes himself, by Divine Providence, Archbishop of

Canterbury, Sec. The first prelates in England are his

officers. Tlius, the bishop of London is his provincial

dean, the bishop of VVincnester his chancellor, the bi-

shop of Salisbury his precentor, the bishop of Worcester
his chaplain ; and while the authority of the pope con-

tinued to be acknowledged, the bishop of Rochester
carried the cross before him. The metropolitan juris-

diction of Canterbury extends to 21 dioceses, viz. those

of Rochester, London, Winchester, Norwich, Lincoln,

Ely, Chichester, Salisbury, Exeter, Bath and Wells,
Worcester, Coventry and Lichfield, Hereford, LandafF,

St Davids, Bangour, St Asaph, of ancient foundations ;

and Gloucester, Bristol, Peterborough, and Oxford,
erected out of the ruins of dissolved monasteries by
king Henry VUI. Within liis province, the rights and
privileges of the archbishop of Canterbury are very con-
siderable. He holds several courts of judicature ; as

the prerogative court, the court of peculiars, the court
of audience, and the court of arches. An appeal lies

to him from any of the bishops under his superintend-
ance ; and from the consistory court of any diocese to

the archiepiscopal court. While the king is guardian of
the temporalities in vacant sees, the archbishop is guar-
dian of the spiritualities ; and the latter is entitled to

present, jure devuluto, to all the livings in the gift ol

his diocesan bishops, if these are not disposed oi within
six months after the death of the incumbent. It belongs
to the archbishop to consecrate the bishops in his pro-

vince ; and at each consecration, he has the privilege
of nominating a clerk, or chaplain, to be provided for

by the bishop ; though of late years, it has been custo-
mary, instead of exercising this privilege, to accept of
what is called an option. (Burn, kccles. Law, i. p. 218.)

He has likewise, by common law, the power of " probate
of wills and testaments," and of granting letters ol ad-
ministration. The episcopal jurisdiction of the arch-
bishop of Canterbury extends only to a certain portion
of Kent, and some parishes irregularly situated in differ-

ent counties of England ; and, at present, he confines
hitnself almost entirely to his peculiar diocese, rarely

interfering with any of his bishops in the exercise of
their functions. The first archbishop of Canterbury was
Austin, appointed A.D. 598.

Next in dignity t(j the Archbishop of Canterbury, is

the Archbishop of York. He takes place of all dukes
not of the blood-royal, and of all the great officers of
the crown, except the Lord High Chanccller of Eng-
land. His privileges, within his own jurisdiction, are
nearly the same with those of his illustrious superior.
It belongs to him to crown the queen-consort. The
suffragans of York are the Bishops of Chester, Dur-
ham, Carlisle, and the Bishop of Sodor and Man. This
last ecclesiastic has at present no scat m parliament

;

though, from a number of circumstances, it appears,
that, in ancient times, and on some occasions of great
magnitude and interest, his attendance and advice were
required. Paulinus, nominated by Pope (ircgory, A.
D. 622, was the first Archbishop of York. Scotland
acknowledged two archbishops, those of St. Andrews
and Glasgow ; and in Ireland there are four, those oi

Dublin, Armagh, Tuam, and Cashel. See Bingham's
Works, vol. i. Hooker's Eccles. I'olit. juxta Jinem.
Mosheim, vol. i. Burn's Ecclesiastical Law, vol. i. (/i)

ARCH CELESTIAL. } These are metaphorical ex-
ARCH OF HEAVEN. $ pressions, abstractly con-

sidered, to denote the u/i/iarent couca.yc of the heavens.
They are terms made use of by several eminent writers,
as well as by those of antiquity. Thus it is, that Job
(xxvi. 1 1 .) compared the heavens to an arch supported
by pillars, which have, for time immemorral, b'.-en

adopted as emblems in the masonic order. The arch,
in this instance, is allegorical, not only of the arch of
heaven, but of the higher degree of masonry, common-
ly called the holy royal arch. The pillars, which sup-
port the arch, are emblematical of wisdom and strength;
the former denoting the wisdom of the Supreme archi-

tect, and the latter the stability of the universe ; and arc
indeed elegant types of the power and goodness of
God, in creating, supporting, and governing the physi-
cal world. Although representations of this kind, are,

for the most part, adopted only as symbols, yet that

they have been in use in all ages of the world cannot
be doubted. Heathen mythology alone furnishes a
number of facts of this kind, and the writings of the

ancient philosophers, especially the academics, as Py-
thogoras, afford abundant proof on this head. Parables,

emblems, and hieroglyphics, have all been used for this

and other purposes. The Chaldaic oracles also furnish

such testimony as can leave no doubt on our minds.
The rites and ceremonies of Zoroaster, as well as of
others, on the subject of religious duty, are composed
of allegories, symbols, and the like, as appertaining to

these forms, having for their object to impress on the
mind, by external impulse, moral, social, and religious

duty. How far they were instrumental remains uncer-
tain. This subject, however, considered in its most ex-
tensive sense, would take up too much time in this

place. For further information see the articles, 'iM-
BLEM, Hieroglyphic, Mythology, &c.
Tucker (Light of Nature, vol. iv. part 2, p. 341.)

speaking of Creative Power, has reference to the celes-

tial arch. " What other," says he, " than an intelli-

gent and omnipotent being, could have formed that

grand and magnificent arch above us." As this arch
expands throughout space, who can say how far the

universe extends, or where are the limits of it ? Where
the Creator stayed his " rapid wheels," or where he
" fixed his golden compasses."

In pursuing the same idea, Mr Blacklock has the

following elegant sentiment:

" On liquid air, he bade the columtis rise.

That prop the starry concave of the skies ;

Diffused the blue exjianse from pole to pole.

And spread circumfluent ether round the whole.

Let it then be said, that

" Its corner atone and arch still perfect stand.

Nursed by ms care and fostered by his hand."

CtJTBUslt.
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ARCHDEACON, an ecclcsiustical dignity in the

church ot England next to the bishop. ( j)
ARCHELAUS, a Greek philosopher, who was the

last preceptor of the original louic scliool. He was born

either at Miletus or at Athens, and was the disciple of

Anaxagoras at Lanipsacus, to whom he succeeded alter

his death. Having removed the Ionic school to Athens,

he acquired high reputation as a teacher of philosophy;

and numbered among his scholars the celebrated So-

crates. Among the tenets ascribed to him, the follow-

ing are the most remarkable: That bodies are formed

out of combinations of minute similar parts, collected

together by a superintending mind. That heat is the

cause of action, and cold of rest ; that the universe is

infinite, and that the earth was originally a muddy mass,

ARCH-DRUID. This was an officer, or chief,

among the Druids, who was at the head of their rites

and ceremonies. This office was created, it would ap-

pear, at so modern an era as 1140, when the Druids

were reduced to a regular body in France, and built a

college in the city of Orleans. The Druids were here-

tofore one of the two estates in France, to whom were

committed the care of providing sacrifices, of prescrib-

ing laws for worship, and deciding controversies con-

cerning rights and properties.

In ancient Gaul and Britain, they were elected out of

the best families, and were held, both from the honors

of their birth and office, in the greatest veneration.

They were, therefore, the most learned of the sect.

Their study was astrology, geometry, natural history,

politics, and geography : they had the administration of

all sacred things, were the interpreters of religion, and

the judges of all matters indifl'erently. In every coun-

try, they had an officer of this description. The tutor-

age of youth, which was altogether orally, in the ac-

quirement of religion, the sciences, and politics, was

particularly intrusted to them.

At the conclusion of each year, they held a general

festival and assembly, in which they paid their ado-

ration, and offered gifts to the God of nature,^bringing

with them misleto and branches of oak ; in mystic songs,

supplicating for approaching spring, and renewing the

year. They appear (especially the chiefs) to have worn

white apparel at their sacrifices and religious worship.

See the article Druid. See also, Diodurus Siculus.

Gronov. in Jmmian. Marcell. \. \5. c. 9. Borlase's AntU

ijuity of Cornwall. Raivland's Mona Antiq. Martin's

Deacr. of the iVestern Jules. Hutchinson's S/iirit of

Masonry. Pliny. Plutarch, Sec. Cutbush.

ARCH OF LIGHT. This is an expression used to

denote the appearance of the light emitted from some of

the fixed stars. Thus Manilius, speaking of the mil/cy

Tvay, which is formed of an innumerable cluster of small

stars, has the following lines :

" Or is the spacious band serenely bright

From little stars, which there their beams unite,

And form one continued arch of light."

The rain-bow, indeed, may be considered an arch of

light, which, by decoinposition, produced by refraction,

is reflected of particular colours. See the articles Rain-

bow, Optics, Refraction. Il>id,

from which the different orders of living creatures
arose. In ethics, he is said to have taught, that there
was no natural distinction between right and wrong ;

and consequently that all actions were indifferent, till

positive uistitutions declared them to be good or evil.

This doctrine, howcvei', so subversive of all moral ob-
ligation, gained but little credit in the age of Archelaus.
See Diog. Laco. I. 2. Cic. Tus. quest. 1. v. c. 4. Bruckev
and Enfield's Hist, of Fhil'jsofihy. ((n)

ARCHERY, the art of usuig the bow. It would be
a hopeless attempt to trace the origin of an art which
has been practised long before the date of any history

now in existence. All that tiie ancients have said of its

invention is manifestly fabulous. Ciaudian has fancifully

told us, that the hint was borrowed from the porcupine
discharging his quills against whatever animal ventures

to attack or irritate him. This idea is at least more in-

genious than what we find in some of the other poets

and philosophers, who eluded every difficulty, by cal-

ling in the assistance of supernatural powers. Callima-

chus, Plato, and Galen, ascribe the honour of the in-

vention to Apollo, by whom (says Isidorus) it was com-
municated to the inhabitants of Crete. Pliny ascribes

it to another son of Jupiter, Scythes, from whom the

Scythians were believed to have sprung. Another of

the same mythological family, Perses, the son of Per-

seus, presents equal claims to the distinction. Some of

the moderns, attempting to rival these exploded fic-

tions, have discovered, that the bow was known to La-

mech, and that with this weapon he killed his ancestor

Cain.

The first notice of Archery in the sacred writings,

occurs in the 21st chapter of Genesis, where it is said,

that Ishmael, the illegitimate son of Abraham, " dwelt

in the wilderness, and became an Archer." It appears

that the Jews did not excel so much in this art as some
of the neighbouring nations, by whom they were infest-

ed with perpetual hostilities. When David succeeded

to the tlirone, he found it necessary to issue an order,

that Judah, the most warlike of all the tribes, should be

taught the use of the bow. Jonathan, the son of Saul,

appears to have been so expert in the practice of Ar-
chery, that he never drew his bow in battle, without

drenching his arrows in the blood of the mighty ; but

in that fatal encounter, in which he and his father fell,

the Philistines manifested a great superiority over the

men of Israel, in the use of that military weapon. From
different passages of the Old Testament, and from other

ancient books, we learn, that Archery was used not

only m war, and as a pastime, but also as one of the

means of-divinalion.

The Persians taught their children, at a very early

age, to shoot with the bow ; and this exercise formed

an essential branch of the education of their princes.

The station assigned to the Archers by Cyrus, was in

the rear of the axovT/^a;, spearmen, who were placed

behind the ^a^xx-tfio^oi , the first in order. As both the

javelins and arrows were discharged over the heads of

the heavy armed troops in front, the destruction oc-

casioned by these missile weapons must have been in a

great measure fortuitous, and tending rather to annoy

the enemy, than to make any very fatal impression.

From the accounts transmitted to us by Herodotus,

it would appear that the Scythians were superior to all

other nations in the practice of Archery ; and that the
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Ethiopians and Egyptians also greatly excelled the

Persians.

Among the Greeks, the bow and arrow appear to

have been employed from the earliest times. If the de-

scriptions of battles given by Homer are to be admit-

ted as genuine representations of the mode of fighting

in the heroic ages, we must conclude that the Archers
were interspersed among the other troops ; and that,

sheltering themselves behind the shields of their com-
panions, they took their aim deliberately and securely.

In this manner, Teucer on the one side, protected by

the shield ol Ajax, and Pandarus, the leader of the Ly-
cians, on the other, thinned the adverse ranks.

In latter times, the Archers formed part of the i/'iAoi,

or light armed troops, who were not held in such esti-

mation as the iirMrui. The Athenians, however, were
indebted for some of their greatest victories to the feats

of the archers ; and particularly for the success of the

bloody engagement with the Lacedaemonians, near

Pylos. The guards of the city of Athens were archers,

a kind of troops which might undoubtedly be of great

use in the case of a sudden alarm from without ; but as

the preservers of internal quiet, we cannot admit them
to have been so wisely chosen.

Some persons, who are anxious to extol the achieve-

ments of the English archers, represent the Grecian
bows as puny and ineffective in comparison of the more
moUern lo7ig bow. This conjecture accords ill with the

accounts of the strength requisite for bending them;
and besides, if they had not been very powerful, it is

inconceivable that they could have produced the effects

ascribed to them. It required no ordinary force to

pierce the shields and armour used in those days.

There is no early account of bows having been used
in the Roman armies. In the time of Scipio Africanus,

they were applied with great effect, against the Numan-
tines in Spain. Tiberius owed his success in the war
with Arminius and Inguiomerus, chiefly to the great

execution done by the archers, some of whom fought

on foot, and others were mounted on horseback. After
his time, the practice of Archery was not discontinued ;

but it would require a great share of credulity to admit
the narratives of Suetonius and Herodian, concerning
the surprising expertness of Domitian and Commodus,
to be faithful reports of facts given by eye-witnesses.

The Roman Sagittarii were part of the Velites, com-
posed of fiattfieres et juvenes, often also of auxiliaries.

Their service was peculiarly dangerous ; they were
sometimes placed in front, sometimes in the wings,

sometimes in the rear; and the chief purpose for which
they were employed, was to harass the enemy, by at-

tacking the weakest parts of their lines, before the ge-
neral attack commenced. The most distinct accounts
which have been preserved of the mode of fighting witli

the bow and arrow, are those which relate to the Par-
thians, who, for ages, defied the Roman arms. They
were mounted on horseback, and discharged their ar-

rows as successfully in retreatine; as in advancing. They
were never reduced to subjection till they ceased to

trust to the bow.
In the middle ages, the Goths, Vandals, and Huns,

gained their victories chiefly by the use of the same de-
structive weapons.

Till the time of the Saxon invasion, the use of the
bow does not seem to have been introduced into Britain.

Some obscure writers ascribe great excellence in shoot-

ing, to the Scots ; but ihcy do not appear to have been
at any time equal to the English, at least after the latter

became acquainted wiih the art. It is somewhat singu-
lar indeed, that Ossian's heroes should have been so
remarkably distinguished by this accomplishment at a
very early period, and that it should have afterwards
fallen into so great disuse. The well-known act of
James I. requiring all males above twelve years of age
to practise archery, never produced any good effect.

The English claim to be considered the best of mo-
dern ai'chers, and their claims have scarcely been dis-

puted. Edward HI. was at great pains to provide bows
and arrows. In the battle of Cressy, his archers cut off

the flower of the French nobility. The French had as
many archers in the field as the English ; but the former
are understood to have used the cross bow, which is not
easily protected from the rain ; and, it is said, their bows
or their strings were so completely soaked as to be al-

together unfit for use. The victory gained by the Black
Prince at Poictiers, when the French king and the dau-
phin, and almost all the peers of France, were taken
prisoners, was also ascribed to the archers, very few of
whom fell, though the slaughter of the French was en-
ormous. The battle of Agincourt, still more fatal to

the French, and more glorious to the English, was gain-
ed by the same mode of fighting.

The advantages from time to time obtained over the
Scots were chiefly owing to the strength and skill of the
English archers. The battle of Homildon, in Northum-
berland, proved, that the strongest armour was no ade-
quate security against the English arrows ; and the bat-

tle of Flodden was not less decisive.

The various statutes made in the reigns of Edward
HI. Henry V. Edward IV. Henry VII. Henry VIII.
and Elizabeth, shew, that, long after the invention of
gunpowder, the strength of the English armies consist-

ed in the superiority of the archers ; and that the go-
vernment saw the great importance of preventing the

art from falling into desuetude. What Roger Ascham
has told us of the English priests keeping the whole
Scottish nation at bay, or, as he says, overthrotuing

them, by skilfully handling the bow, when the armies
were in France, is unsupported by any evidence, but a
vague tradition existing in his time, for it is not even
hinted at by any of the chroniclers, who were sufficiently

disposed to admit every thing bordering on the marvel-
lous.

Sir John Hayward is probably the latest writer of any
note, who has given the preference of archery to mus-
ketry in war. The treatise of sir Jonn Smith, concerning

the choice of military weapons, written during the reign

of Elizabeth, manifests, also, a strong partiality in favour

of the long bow; but when it is recollected, that, in

those days, fire-arms were clumsy and unmanageable,
that the muskets could not be fired without a rest, and
that the awkward mode of loadina; and of applying

matches, occupied much of the soldier's time, it will

be perceived l!> .t the comparison is not in the smallest

degree applicable to the fire-locks now in usr. Ascliam's
" Toxophilus" is a sort of shooliiip; catcchis'n, contain-

ing a vast variety of r>iisw-vs to the sceptical queries

proposed by a learned philoios'ist, with respect to the

dignity and utility of the ait. T i>: disputAtion is con-

ducted somewhat after the Socr a.c -mnner, an'l, being

accordingly loaded with ^.r^wmcni'i ad homincm, ij 'il.un-

dantly pedantic. The philologist, of course, is beaten
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l>y his own weapons, and rcllres IVom the field, impress-

ed with a conviction of the importauce of what was then

called ArtUlerie.

An art like this, in which dexterity is requisite, can-

not be taught by mere precept. Nothing but long and

attentive practice can ever make an archer. There are

many circumstances, however, connected with the art,

which the experience of former times has discovered,

and which may be communicated by those who cannot

pretend to any proficiency hi the practice.

In judging of the degree of excellence acquired by

different nations in the practice of this art, we n^.ay, hi

some measure, be guided by the accounts transmitted

to us of the materials and construction of the imple-

ments employed ; also of the attitude in which the ar-

cher stood, and the direction in which he drew the

bow.
The most ancient bows which we hear of were made

of horn. The Scythian bow is universally understood

to have been formed of this substance, and we know
also that it was greatly incurvatcd. Homer's account of

the bow of Pandarus, in the 4Ui book of the Iliad, is,

that it was made of the horns of a mountain goat, joined

together; and that its length was sixteen hand-breadths,

which was the length of ilic English long-bow. Homer's
authority, indeed, must not be admitted as a picture of

the times in which he lived, much less as a representa-

tion of the stale of things in the more advanced periods

of the Grecian republics. Every thing, according to

him, had degenerated before he wrote; and the puny

generation, who were his contemporaries, were incapa-

ble of carrying the ponderous weapons which had been

wielded with ease by tlieir athletic forefathers. In later

times the Grecian bows were generally made of wood,

a substance much more easily adapted for the purpose.

In some ancient writers, and particularly in the book of

Job and of Psalms, we read of bows of steel., or, as

some would translate it, of brass. These might be un-

derstood to be mere poetical expressions, indicating the

great strength of the weapons, in the same manner as

Apollo's bow is said to have been of silver, or Diana's of

gold, to denote their splendour. But we know that such

bows were used, not only in remote times, but also in

comparatively modern ages, particularly by the Turks.

As it is impossible to make such bows at the same time

flexible and strong, we cannot conceive them to have
been very serviceable. The Ethiopians are said to have
made their bows of palm tree, four cubits in length.

The Indians, according to Herodotus and Arrian, made
theirs of reed, and, when unbent, their bows Avere never
shorter than the men who used them. The Lycians had
hows made of a very hard wood, of the genus cornus,

probably cornus sanguinea, which is very smooth, and
susceptible of a fine polish. This wood was also the

most highly approved of for the making of arrows,

javelins, and all son of missile weapons ; and hence it

was called bel/is accommoda cornus. It is doubtful whether
Ovid alludes to it or to horn, when he says of the nymph
Syrinx, corneus hide arcus. Of all the kinds of wood,
however, the taxus baccata, or yew, is incomparably the

best for this purpose.

The Laplanders are said to display great ingenuity in

the formation of their bows. They flatten two pieces of

hard wood, and join them together by a glue of the most
powerful tenacity, extracted, it is said, from the skin

of the perch. The North American Indians, in a simi-

lar manner, construct their bowsoftlirec several pieces,

which they strengthen with the sinews of their deer,
wrapped hard round the thickest part of their bow.

Arrows, in ancient times, were very generally made
of reeds. According to Arrian, they were about three
cubits, or a yard and a half long, and when discharged
from the stiong bows of the same material already re-

ferred to, which were bent with the feet, could not be
repelled by the best armour in the world. This account
is confirmed by Strabo; but Quir.tus Curlius, who re-
presents the Indian arrows as not more than two cubits
long, speaks ot their efiects as inconsiderable, and as-
cribes their inefficacy to their weight.

Suidas tells us that the Arabian arrows were as long
as a man; and that their bows could not be bent by the
hands alone, without the assistance of the feet. Ash was
generally preferred by the English, as being sufficient-

ly light, and also much stronger than the poplar or aspen
wood, which was also mtich in use. Tlie ancients did
not universally feather their arrows. In this operation,

the English sometimes employed the feathers of the
peacock, but those of a goose or gander were found to

be stiff'er, smoother, lighter, and more durable. Two
of them were white, but the cock feather, (as it was
called,) which must always be placed upward, was black
or gray, to enable the archer to perceive, instantaneous-

ly, in what direction to apply his arrow to the string.

The heads of arrows have been made of various sub-
stances, sometimes of hard stone, as among the Ethio-
pians, sometimes of bone, as among the Germans, often

of brass, as among the Greeks and Scythians, but much
more generally of iron. Tlie forms have been as various

as the materials. Sometimes they were more sharpened
to a point, without being hooked either backward or for-

ward. Sometimes they had two, and sometimes seve-

ral hooks. When the points stretched forward like a.

fork, the head was called yXa^^n, (sometimes r^i-yXujc'i,

TeTfayA»;t'?> 'rc;it/yA4>;(;(?, according to the number,) when,

the barbs looked backwards, the head was said to be
eyxivo;, in English called swallow-tail, or broad arrow
head. These last must have been more deadly than the

others, as they entered more easily, and could not be
extracted without great pain and danger. The English
arrows were pointed with light steel heads, having
small barbs, and made very deep wounds, and some-
times they were loaded with combustibles, in a state of

inflammation, to set houses on fire.

The bow-strings were anciently made of the entrails

of animals, according to Eustathius, or of thongs cut

out of a bullock's hide, or sometimes of horse's hair.

In later times they were made of silk, or of flax, or
hemp ; and the latter seems to have been most common-
ly used by the English archers. Great attention is re-

quired to be paid to the length of the strings, for, when
they were either too long or too short, they were apt to

break, and thus the bow was in danger of snapping.

Besides these necessary instruments, the English ar-

chers wore a shooting glove, to save the fingers from,

being excoriated, and a bracer of leather on the left

arm, to defend it from the sharp stroke of the string,

and also to give the string a smoother and readier pas-

sage than it could have had on the sleeve. They wore
light armour, particularly brigandines, which were
small coats of plate, and skull-caps, or helmets. They
carried also, every man, at his back, a leaden maul, five

feet long, to knock down his enemies, when they came
upon him suddenly ; and in his girdle he had a hook and

dagger for the same purpose. Every man had in his
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quiver a sheaf of arro<\'s, (21 In number,) some of which
were generally lighter than the others, to gall the ene-

my at a distance.

With regard to the mode of drawing the bow, it is

understood that the ancient Greeks placed the weapon
directly before them, and returned their hand on their

right breast. Thus Homer says, Niujijv f<.ii ftx^a xtXx.tni—
and, on this account, the Amazons are described as

having the right mamma cut off, or removed by the ac-

tual cautery, (aduritur dexlra papilla, ut arcus facilius

intendant, ct tela vibrcnt. Q. Curt. 6. 5.) But it is a

great mistake to say that the ancients never practised

any other than this awkward and inconvenient method
of drawing. Procopius expressly mentions drawing to

the ear, as enabling men to shoot to a much greater dis-

tance, and witii much greater force, than they can by

drawing low to the breast. The English archers always

drew the arrow to the ear, not very hastily, but steadily

and uniformly, holding a very short time, and then
loosing softly and quickly.

The two great excellencies of an archer are shooting

straight, and shooting to a great distance. To hit a mark
placed always at the same distance, or at a distance which
is exactly ascertained, is not a very difficult attainment

;

but to take a just aim so as to strike objects whose dis-

tance is perpetually varying, requires a degree of dexte-

rity which can be acquired only by long and careful

practice. The distance of the butts at which the Eng-
lish archers practised, after they were arrived at their

full growth, was not permitted to be less than 220 yards.

Instances are recorded of persons who shot much fur-

ther than this, but at such immoderate distances as are

talked of, the force of the arrow must have been very
inconsiderable.

With regard to the order of battle, when archers
were employed, it varied greatly in different nations

and ages. The Romans placed them in the fi'ont at the

commencement of every action ; others stationed them
in the centre of the lines. And this appears to have
been at one time the approved method of warfare among
the English. Thus Richard the Third ordered his

battle :

" My forward shall be drawn out all in length,
" Consisting equally of horse .in<l foot

:

" Our archers shall be placed in the midst

:

" John Duke of Norfolk, Thomas Earl of Surry,
" Shall have the leading of this foot and horse.
" They thus directed, we will follow
" In the main battle ; whose puissance on either side
" Shall be well winged with our chicfest horse."

To which Norfolk replies,

" A good direction, warlike sovereign." ' ^

That archery was very destructive in war, and that
it often decided the fate of battles, cannot excite any
surprise, when we recollect that, before the invention
of gunpowder, the archers could with perfect safety to

themselves, annoy the enemy at a considerable distance,
and not only throw the ranks into confusion, but greatly
reduce the numbers even of the heavy armed troops.
Such archers as the Parthians, who fought on horse-
back, must have been irresistible. So long as their qui-
vers were not exhausted, they could not be overpowered

;

squadrons of horse could not approach them, for their
aim was so sure, that they could wound or kill every
Vol. II. Part I.

horse within reach of their arrowi , and lli6ugh we
should not give implicit credit to the account of their
lighting as successfully when retreating as when advan-
cing or drawn up in line, there can be no doubt that they
were beyond all comparison superior in this exercise to
the troops of every oilier nation.

The greatest danger to which archers who fought on
foot were exposed, proceeded from the attacks of the
cavalry. The English archers carried long stakes,
sharpened at both ends, one of which was driven into
tiie earth before each man, in an oblitiue direction, si-

milar to the position in which the front rank of a batta-
lion of foot defends itself with fixed bayonets, when
attacked by dragoons. If the ground whicii the archers
occupied was not very strong, their flanks must often
have been exposed, unless they were at the same time
well supported by other troops, particularly by cavalry.
An army consisting entirely of archers, notwithstanding
the rapidity of their movements, could not long have
kept the field ; but, when duly proportioned, the destruc-
tion which they occasioned was incalculable.

It was necessary that the archers, such at least as
used the long bow, should be at the same time possess-
ed of strength and agility, and that they should have
submitted to a long course of training. Their service
was laborious, but neither so dangerous nor so honour-
able as that of those who fought hand to hand. Their
principal advantage was the facility of retreating when
hard pressed by the forces opposed to them ; but there
were many situations in which they could not act, either
with advantage or safety.

Notwithstanding all the encomiutus which ancient and
modern writers have lavished on the importance of arch-
ery, it must be admitted, that, in many respects, it was
not worthy of being compared with the use of fire-arms.

In some Slates of the atmosphere, it could not be applied
with any effect ; moisture not only impairs the elasti-

city of the bow, but relaxes the struigs, and soon ren-
ders them unfit for use. The direction and intensity of
the winds must often have been still more disconcert-
ing ; except in a calm, or in a very moderate wind, the
best marksman cannot shoot straight, and when the wind
is very boisterous, especially if it eitlier be opposite, or
a side wind, it is impracticable to shoot far. Another
disadvantage under which the archers must have labour-
ed, was being attacked in the night, or in a fog, in cither
of which cases they might have been cut off before they
found time to bend their bows.
Even in the most favourable state of the air, it must

be difficult to calculate the projectile force of arrows;
they must lose much more of their velocity in passing
through the air than musket bullets do, because they
have much less density, and present a much greater
surface. For the same reason, their deflection from
the parabolic curve must also be greater, independently
of the force and direction of the wind ; the range of a
musket bullet is four times greater than that of an ar-
row, and the impetus is also much more uniform.
How then does it happen, that, at very moderate dis-

tances, scarcely one shot in an hundred takes effect,

whereas the archers at such distances very rarely missed
their aim, although the exertion requisite in drawing
the bow must have greatly increased the difficulty of
hitting the object ? We must ascribe something to the
exaggerated statements of the perfection to which arch-
ery was carried ; and we must also take into account the
careless mode of levelling practised in almost all mo-

Qq2



306 ARCHERY.

tlern armies, in consequence of which the musket gene-
rally produces a very irifliug effect.

One oi the circumstances which contributed to render

arcliery so destruclive, docs not seem to have been very

generally taken notice of. The wounds produced by
arrows were often instantaneously fatal, and in almost

every case extremely malignant; even when a vital part

was not penetrated, the effects, in warm countries at

least, never failed to be dangerous. The patient was
generally seized with locked jaw, or some other species

of tetanus, and rapidly carried off. It is well known
that, in tropical climates, a very slight puncture in some
parts of the body, especially if produced by a piece of

rusty metal, or by any hard substance having an irre-

gular surface, will speedily induce the most fatal symp-
toms of this terrible malady. Hippocrates has recorded

various cases in which the wounds given by an arrow
terminated in this manner ; he relates also a solitary in-

stance of a man who recovered beyond all expectation,

after having had the head of an arrow lodged in his groin

without producing any haemorrhage worth mentioning,

and without being succeeded by inflammation or lame-

ness. After six years it was extracted by Hippocrates,

who speaks of the recovery of this man as altogether

marvellous ; 5raf«^o|oT«Ta tiruBii.

The practice of shooting poisoned arrows has never

been used, except among the most barbarous nations.

That such a practice has been often attempted there can

be no doubt, but there is great reason to hesitate in ad-

mitting what has been said of the extreme virulence of

the poison with which some savage tribes imbue the

heads of their arrows, and the amazing rapidity with

which it congeals the blood, even when only a superficial

scratch is made in the skin. The laceration of a nerve

or of a tendon will often, without the aid of poison,

produce violent convulsions and instant death ; but to

taint the whole mass of circulating fluids, without inju-

ring the soundness of the muscular fibre, is rather too

marvellous to be credible.

Concerning archery as a pastime, or a healthful exer-

cise, it is unnecessary to say much. It has the sanction

of Galen, as being sufficiently active and not too vio-

lent ; in addition to this salutary and moderate exertion

of the muscles, it possesses two other advantages. It

leads to pure air, and it is also abundantly interesting

to the mind, especially when it is attended by competi-

tion.

For more than two hundred years after fire-arms were
introduced, attempts were made by the English govern-
ment from time to lime to encourage the practice of

archery. Charles I. in the fovirth year of his reign,

granted a commission under the great seal for enforcing

the use of the long bow ; and though this was revoked

a few years afterwards, another was granted in the year

1633, to two persons of the name of Meade, authorising

them to teach an invention for uniting the use of the

bow and the pike. Ten years afterwards a precept was
issued by the earl of Essex, calling upon all well af-

fected persons to assist in raising a company of archers

for the service of the king.

Since that time, (and indeed long before) archery can
claim only to be considered as a recreation. In Oreat
Britain, a number of societies have contributed to pre-

serve the exercise from falling into total disuse. The
archers of I'insbury are now extinct, but their society is

incorporated with the archers' division of the Artillery

Cmripamj of London, founded by royal charter in the

29th year of the reign of Henry VIII. ; who were per*
niitted to shoot not only at marks, but birds, except
pheasants or herons, and to wear dresses of any colour,
except purple, or scarlet. The only other companies
still subsisting in England, are the Kentish Bowmen,the
Woodmen of .^rden, and the Toxopholites.
The Royal Comjiany oj Archers in Scotland is said to

have arisen in the time of Jumes I. The commissioners
appointed by that prince to superintend the exercise of
archery in different districts, selected the most expert
archers, and formed them into a company, to act in the
capacity of the king's principal body guards ; a distinc-

tion which the Royal Company still claim within seven
miles of Edinburgh. In 1677, we find them recognized
by an act of the privy council, as his majesty's company
of archers ; and at the same time a king's prize, con-
sisting of a piece of plate valued at 20^. sterling, was
ordered to be given annually to be shot for at their luea-

jion shaiuings. Their attachment to the unfortunate
family of Stuart subjected them, at different periods, to

fluctuations of bad fortune, and occasionally threatened
their entire dissolution.

In the year 1703, they obtained a royal charter from
queen Anne, confirming and multiplying their privi-

leges. The royal prize, which had been withdrawn by
kuig William soon after the revolution, was restored

about twenty years ago by George III.

This company, which includes a great proportion of

the Scottish nobility and gentry, as well as many respec-

table citizens of Edinburgh, contains above 1000 mem-
bers. A president and six counsellors, chosen annually

from the body of the members, manage their concerns ;

many of the members who reside in Edinburgh meet
weekly during the summer in the Meadows, and shoot

at butts or rovers. Their uniform is tartan lined with

white, and trimmed with green and white fringes ; a

white sash, with green tassels, and a blue bonnet, with

a St Andrew's cross and feathers. The only prize shot

for at butts, or point-blank distance, is called the goose:

originally it was shot for thus : a living goose was in-

closed in a butt made of turf, having nothing but the

head left visible, and he who first pierced the head with

his arrow, received the goose as his reward. A practice

so barbarous has long been discontinued ; a mark, an

inch in diameter, is now placed on the butt, and the

archer who first hits it is captain of the butt shooters

for the succeeding year.

The other prizes annually given are shot for at rovers,

the marks being 185 yards distant. The king's prize

already mentioned, becomes the property of the winner;

all the others arc retained by the victors for a year, and
are restored, each with a medal affixed, having a motto

and device engraven on it. The first is a silver arrow

given bj^he town of Musselberg, 1603, or earlier The
second is a silver arrow given by the royal borough of

Peebles, 1626. The third, a silver arrow given by the

city of Edinburgh, 1709. The fourth, a punch bowl,

value 50/. made of Scottish silver, at the expense of

the company, 1720, which is now surrounded with rows

of gold medals, and always used at the convivial meet-

ings of the company in the Archer's Hall, a neat build-

ing adjoining to the Meadows, where all their business

is transacted.

Among the members of this body there is at present a

considerable number of gentlemen, whose dexterity is

probably equal, if not superior, to what was ever exhibited

in this part of the island in the most warlike times, (a)
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ARCHIL, or Argol, the name given to a colouring

matter whicli is obtained from the lichen roccUa and

the lichen pai'ellus. It is mucli used by dvers in modi-

fying and iieiglitening other colours. It is employed by

chemists as a delicate test of acidity, and by philosophi-

cal instrument-makers in colouring the spirits of wine

or the sulphuric acid, which they use in their ther-

mometers. The moss from which it is procured, is

reduced to powder, and a quantity of the potash or

soda of commerce is aaded. It is then moistened with

urine, and kept in that state for some time, till it

ferments and acquires a blue colour. It is then dried

into a dark red paste. Litmus or turnsole seems to be

the same substance in a more pure state. The greater

part of the archil that comes to this country was ob-

tained from the Canary and Cape de Verd Islands ; from

the Levant; from Sicily; and from the island of Elba.

See Dillenii, (*) Hist. Muscorum, 17'41, p. 120. Tourne-

fort's Voyage au Levant, 1718, vol. i. p. 89. Koestlin's

Lcttres sur L'Bist. A'at. de I'Isle d'Klbe, 1780, p. 100.

Neumann's Cliem. Works, by Lewis, p. 438. Phil. Trans.

vol. li. p. 652. Nicholson's Journal, 4to. vol. ii. p. 311.

Murray'^ Chemistnj, vol. iv. p. 390, but particularly

Beckman's Hist, of Inventions, vol. i. p. 58—72. (^r)

ARCHILOCHUS, a Greek poet, who flourished, ac-

cording to Cicero, in the age ot Romulus; but Aulus

Gellius makes him contemporary with TuUus Hostilius.

(Cic. Tusc. Quxst. I. 1. Aid. Gell. 1. xvii. c. 20.) He
is the reputed inventor of Iambic satires, which he

composed in a style so extremely bitter, as to render

his name proverbial. (Horat. de Art. Poet. 79. epod. vi.)

A curious story concerning Archiiochus has been

preserved, which affords a singular instance of the power
of poetry. A person of the name of Lycambes is said

to have refused to give him his daughter Neobule in

marriage ; and on this accovint, was so sharply attacked

by the irritated bard, that he hanged himself. From
some epigrams in the Anthology, it would appear that

the three daughters of Lycambes followed their father's

example. Valerius Maximus informs us, that the books

of Archiiochus were prohibited among the Lacedemoni-
ans.

A solitary epigram and a distich arc all that have
survived of the works of this author, (z)

ARCHIMAGUS, the Chief Priest of the Magi. See
Prideaux's Connect, v. i. p. 315.

ARCHIMANDRITE. See Abbot.
ARCHIMEDES, the most celebrated geometer and

mechanic of antiquity, was born at Syracuse, aliout the

year 287 or 291 before the Christian aera. Though
Cicero has unaccountably applied to Archimedes, the

epithet of humilis homunculus,* an appellation which
could not have been suggested by the obscure origin of

his mother ;
yet it appears from Plutarch, that he was

nearly related by his father, to Hiero, King of Syracuse.!

At an early period of life, Archimedes devoted his at-

tention to the study of geometry and mechanics ; and

(*) I have seen a specimen of archil, commonly called

litmus, made by William Hembel, esq. of this city,

from a species of the lichen, which I considered far su-

perior to any of the imported. Cutbush.

though the prospecls oi honour and preferment whicii

his connection with the King of Syracuse might have

permitted him to indulge, would have damped the epcr-

gies of ordinary minds, they served only to stimulate

Archimedes to the highest exertions of genius. Hav-

ing acquired the sciences of his native country, he tra-

velled into Egypt, which for several centuries had been

the favourite resort of the Grecian sages. He conti-

nued several years in this birth-place of the arts ; and

after enjoying the society of the most eminent philoso-

phers, and enriching his mind with the knowledge which

they communicated, he returned to his native country,

loaded with the intellectual treasures of Egypt. In op-

position to the positive opinion of Al)ulpharagius, who
asserts that Archimedes derived his knowledge from

the Egyptians, one of the biographers of this philoso-

pher has strangely remarked, that, during his stay in

Egypt, Archimedes communicated to the Egyptians

more knowledge than he received. Such a sentiment,

hostile to every page of history, might have been appli-

ed with equal justice to the Grecian philosophers, who,

during the infancy of science in their own country, went

in search of it to foreign climes. The literary spoils,

which they carried back to Europe, were never suffici-

ently acknowledged as the productions of foreign genius;

and posterity have long been accustomed to admire the

wisdom of Greece, without considering how much oi

that admiration was due to the genius of Egypt. At
such a period of society, it was difficult to detect and

expose this species of literary pillage ; and, at this dis-

tance of time, it is impossible to assign to the Egyp-
tians the various inventions and discoveries which were

stolen from them by the Greeks; but one thing is cer-

tain, that many of the discoveries which Greece has ap-

propriated to herself, were never made public till her

philosophers had returned from the banks of the Nile.

We do not mean to apply these observations to the

case of Archimedes, or to derogate from tlie inventive

powers of his genius, but we strongly suspect that the

wonderful machines, consisting of combinations of the

mechanical powers, which he exhibited at the siege of

Syracuse, and with which he resisted for a while all the

resources of the Roman power, were in some degree

borrowed from the Egyptians. We know at least, that,

long before Archimedes visited Egypt, this country must
have possessed machinery capable of greater effects than

those which were produced by the Syracusan philoso-

pher ; for we find immense masses of stone, elevated to

heights to which all the ingenuity of modern times could

not possibly raise them.
When Archimedes returned to Syracuse, he devoted

the whole energies of his mind to the mathematical and

physical sciences. Withdrawn in a great measure from

the world, his sequestered life does not present any of

those occurrences which biography delights to record.

It was marked only to himself by his progress in science,

and by the brilliant transitions of his mind to those suc-

cessive discoveries in geometry, which posterity, with

unanimous consent, have agreed to immortalise. The
dangers of his country, however, induced him to aban-

don the tran(]uillity of retirement, and to try the resources

of his genius against a power which the physical ener-

gies of Syracuse were unable to repel.

* Cicero has, in other parts of his works, spoken in such high terms of the talents and reputation of Archimedes, that he could not

hive intended to degrade him by this epithet. On this subject, see a paper by the Abbe Fi-.iffuiei- in the Meiu. ,icad. Jnscrifit.

t K<tJ /K.t»Toj Kill 'A^X'f-l^'^) r£f«K ra flao-iAst trvyyevni; at kcci ipi>,ci. Plut- in I^Tarctll.

Qq 2
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During the war which raged between Hiero and the

Romans, about 212 A. C , tlie latter gained several ad-

vantages in Sicily, and at Icngtli determined to lay siege

to Syracuse. Tjic Syracusans were struck wiin terror

at the naval and military preparations ot Marcellus, and
were prepared for an ignominious surrender to the Ro-
man arms. Archimedes, however, animated his coun-

trymen ; and by erecting vast machines under the cover

ot the walls, he disconcerted all the attempts of the Ro-
man engineers, and inspired such terror into the enemy,
that the soldiers refused to march against a city which
seemed to be defended by more than human power. We
shall not pretend to describe the machines by which
this noble defence was made. Though the subject may
be resumed in another part of our work, we shall leave

it chiefly to those antiquarian mechanics, whose fancy

is brighter than their juagment, to determine the com-
bination of mechanical powers, by which such effects

could be produced; and shall content ourselves with

hazarding a suspicion, that there is no small degree of

romance in the exploits of Archimedes ; and that, after

the most careful investigation, some of them will be

suffered to remain among the fables of antiquity. We
have no hesitation in allowing that Archimedes may have

so improved the Catafiultee and Ballistce of the ancients,

as to discharge stones and missile weapons to a greater

dibt:.nce, and with greater force than had been done be-

fore. We may even admit, that, by means of long levers,

he administered a few serious blows to the Roman fleet

;

and we might with some difficulty be persuaded that,

by a combination of plain mirrors, he singed the sails

and shrouds of the hostile ships. But when we are told

by grave historians, that the whole Roman fleet was
consumed by the concentrated heat of the sun; that a

stone of 1250 pounds weight was discharged at the

Sainbuca Of Marcellus ; that hooked levers stretched

themselves over the walls, and, undisturbed by the heav-

ing of the surges or the exertions of the mariners, took

quiet possession of the ships, and sunk them to the bot-

tom ;—and that grappling hooks, affixed to ropes, seized

the galleys by the prow, raised them from the deep,

and whirled them in circular rotation through the at-

mosphere, till the violence of the centrifugal force, dis-

charged the giddy crew into the air ; when we are told

of all this, we feel ourselves transported into the regions

of fable, and can scarcely refrain from smiling at the

delusions which credulous and sober historians have
been the means of practising upon the common sense

of mankind.
In consequence of the brave resistance made by the

Syracusans, Marcellus converted the siege into a bloc-

kade, and waited a favourable opportunity for taking the

jity by surprise. The success of the besieged lulled

ihem into a fatal security. During the celebration of

the festival of Diana, the ccntinels were not posted on

the towers ; and the Romans taking advantage of the

blind confidence of the enemy, scaled the walls, and

carried their victorious arms into the heart of the city.

A.rchimedes was engaged in his favourite studies, when
H Roman soldier entered his apartment. Marcellus had

given strict orders that Archimedes should he spared ;

but, either from the soldier's ignorance of this injunc-

tion, or from Archimedes's refusing to accompany him
to Marcellus, he plunged his sword into the heart of the

philosopher. When the news of his death reached

Marcellus, he exhibited the greatest affliction at the

loss of this illustrious character, and testified the sin-

ccrhy of his feelings, by loading with favours the reia-

tions of Archimedes, and by turtilling the desire of the
philosopher, that a sphere, inscribed in a cylinder,
should be engraved upon his tomb. About 140 years
alter the death of Archimedes, Cicero, when Questor
in Sicily, discovered this tomb, and ordered it to be
cleared from the thorns and brambles among which it

was concealed.

The discoveries of Archimedes in geometry, though
almost incorporated with the elements of that science,

are perhaps the most brilliant that have been made by
the ancients. In his two books on the sphere and cy-
linder, he has demonstrated this beautiful theorem, that

the surface, as well as the solidity of any sphere, is equal
to two-thirds of its circumscribing cylinder; and that

the surface of each cylindrical segment, comprehended
between planes perpendicular to the axis, is equal to

the superficies of the corresponding spherical segment.
In his treatise on the mensuration of the circle, Ar-

chimedes has shewn, that the ratio of the diameter, to

the circumference of the circle, is as 7 to 22 ; a result

which he obtained by taking an arithmetical mean be-
tween the perimeters of the inscribed and circumscrib-

ed polygons.

In his work on conoids and spheroids he has given
many profound and ingenious views, respecting the-

mutual relation of these solids, and their relation to cy-

linders and cones of the same base and altitude. He
discovered that the solidity of the parabolic conoid is

one half of that of the circumscribed cylinder, or |ths

of a cone of the same base and vertex ; and that the

area of the parabola is |:ds of that of the inscribed tri-

angle, or -Ids of that of the circumscribed parallelo-

gram.
Though the spiral was invented by Conon, the friend

of Archimedes, yet we are indebted solely to the Sy-
racusan philosopher for a knowledge of its properties.

Besides pointing out the method of drawing tangents

to their curve, he has shewn that any sector of the

spiral is id of the circular sector which encloses it, and,

consequently, that a spiral, which has made one revolu-

tion, is equal to ^d of the circle in which it is compre-
hended.
The 'discoveries of Archimedes, in the science ofme-

chanics, were scarcely less important than those which
he made in geometry. In his two books, entitled De
Equifionderaritibtis, or Jsorropicci., he has demonstrated

the fundamental property of the lever ; namely, that a

balance, with inequal arms, will be in equilibrio if the

two weights in its opposite scales, are reciprocally pro-

portional to the arms of the balance. By considering

the construction of his balance, which moved upon a ful-

crum, he perceived that the fulcrum sustained the same
pressure as if both the weights had directly rested upon
it ; and he discovered, that in every single body, and
combination of bodies, there must be a centre ofpressure

or gravity. Pursuing this happy thought, he pointed

out the method of finding the centre of gravity of plane

smfaces, whether they are limited by a parallelogram,

a triangle, a trapezium, or a parabola.

The treatise of Archimedes, nt{t oixUfuim, or " De
iis quae vehuntur influido," contains the general hydro-

statical principles on which that interesting science has

been fovmded. He shewed, that, when any fluid mass is

in equilibrium, each particle is equally pressed in every

direction, and he investigated the conditions of equyi-

brium of a solid body floating in a fluid.



ARC

Every person is acquainted with the process by which

Archimedes detected the impurity ol' King ll.ero's

crown, and with the ostcnlatiousi declaration, tliat a rest-

ing place only was wantuig, to enable hnii to move the

earth from its place. Many other contrivances have

been ascribed to Archimedes, but without the authority

of authentic history. The screw for raising water,

which bears his name ; the system of pulleys ; the end-

less screw ; and several combinations ol machinery for

raising weights, and discharging stones and arrows,

have been ranked among his inventions.

The works of Archimedes, as arranged by Torelli, are,

1. Dc Ptanoruni Equilibriisy cum Commtnt. Eutoc. As-
calonitae. 2. Quadratura Paraboles. 3. De Planorum
Eyuilibrils. cum Comm. Euloc. Ascaion. 4. De S/i/iar.

et. Cy/indro, lib. prim, cum Conun. Eutoc. Ascaion. 5.

Dtf i/ihitr. et Cylindro. lib. sec. cum. Comm. Euloc.

Ascaion. 6. Circvli Dimensio, cum Comm. Eutoc. As-
caion. 7. De Ht'iicibus. 8. De Conoidibus et S/iheroidi-

bus, cum Torelli Comment in Prop. 12. 9. Arenarius.

10. De lis que in Humido Veliuntur, lib prim. 1 1. De iis

qua in Humido Vehunlur, lib. sec. 12. Lemmata. 13.

Ofiera Mec/ianica, ut cujusque mentio ab antiquis scrip-

toribus facia est.

After the taking of Constantinople, in the middle of
the I5th century, the works ol Arcbimedes were brought,

by the Greek relugees, from that city to Italy, where
they were found by the celebrated Regiomontanus, who
carried them into Germany. In 1544, they were pub-
lished at Basil, in Greek and Latin, by Hervagius, and
were accompanied with the Commentaries of Eutocius.

They have since passed through many editions, and have
been illustrated by the annotations of some of the most
eminent mathematicians of modern times. A very com-
plete and splendid edition of the works of Archimedes
issued from the Clarendon Press, at Oxford, in 1792:
This edition was prepared by Joseph Torelli of Verona :

The Latin translation is new ; and there is a large col-

lection of the various readings that occur in the manu-
scripts of Archiniedes's works which are preserved at

Pans and Florence. This edition was printed under
the direction of the learned and reverend Abram Robert-
son, of Christ's Church College, Oxford ; who has add-
ed a commentary of his own, on the treatise of Archi-
medes relative to floating bodies. In the large work
intitled, '' Mathematici Veteres," which contains a col-,

lection of the works of the Greek mathematicians, and
which appeared at Paris in 1693, the writings of Archi-
medes hold a principal place.

In our articles Burning-Glass, Geometry, Hy-
drodynamics, and Mechanics, we shall have occasion
to resume the subjects casually discussed in this article,

as they stand connected with the general progress of
discovery. See Plutarch, In MurctrUo. Cicero, Tusciil.

lib. i. et V. cap. 23. Id. De J^'at. Dear. lib. i. Id. Atl.

Attic, lib. xiii. Eq. 28. Id. De Finibits, lib. v. cap. 19.

Livy, lib. xxiv. cap. 23, 34. lib. 25. cap. 31. Valerius

Maximus, Vih. viii. cap. 7. Po/yicnus, Vib. viii. cap. II, 12.

Silius Italicus, lib. xiv. v. 677. Alhenseus, Di,flnosofi/i.

lib. V. Vitruvius, Architect, lib. ix. cap. 3. Ovid. Past.
vi. 277. Polybius, Hist. lib. viii. Quintil. i. cap. 10.

TertuUian, De Aniniis, cap. xiv. Atilius Fortunatianus,
Gramm. Vet. Fabricii, Bibtioth. Grxc. lib. iii. Count
Maria Mazzuchelli, .Votizie Hist, inti-rno alia vita, alii

»critti,e invenzioni d'ArcAimede, 1735, fol. Mem. Acad.
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deaihs Uciics Letcre^, torn. xv. and Montucla's Jliat.

Aiatlumuiiquesf lorn. i. p. 231. (/3)

ARCHIPELAGO, the name given to a sea which is

diversihea with a great number of islands. It is said to
be a corruption ot the word /H.ireujulugus^w the Agian
Sea, to which the term was originally appropriated. The
name Archipelago is now extended to any sea which is
broken by islands ; as the Archipelago of Chiloe, on the
coast of Chili; the Archipelago ot Lazarus, on the coast
ot Malabar and Malacca ; the Archipelago of Mexico,
that of tlie Carribees, of the Philippines, Sec. These
islands shall be described under their respective
names, (y)

ARCHl 1 ECTURE, if considered in the utmost extent
of the word, as the art of building, comprehends every-
thing where artificial construction is required, from the
most insignihcant utensils to the most magnificent and
most complicated work of man; but as, for the conve-
nience of investigation, it is necessary to arrange all
science and practice into separate classes, we shall, for
the same reason, restrict the term architecture to tliosc
operations to which mankind have been in the habit of
applying it.

In what regards the protection and accommodation
of civil life, connected with religion, legislation, science,
commerce, and domestic purposes, the exercise of
architecture is so completely influenced by the state of
knowledge, power, climate, 8cc. that it has always been
found one of the most distinctive features ot that people
from among whom the specimens were selected.

In tracing its origin and progress, therefore, not only
the various genius, but the leading outlines of the his-
tory of each people will be delineated.—In their public
works, we have their history, not drawn by speculative
sirangers at distant periods of time, but in characters
produced by native hands, guided by the united disposi-
tion of a whole people, arising out of the combination of
all the knowledge, power, and prevalent ideas of the
times when they were constructed. By a comparisonj
therefore, of the different works in architecture, we are
not only made acquainted with the different characters of
the several portions of mankind, under various climates,
but we also see distinctly the efiects of political changes
on each separate people.
These observations are not confined to buildings

adapted to the purposes of civil life alone ; but are
equally conspicuous in all that are constructed for the
operations of war; whether the increasing rivalship of
nations have rendered it necessary that they should be
carried on by land or sea.

We shall, therefore, arrange architecture into Civil,
Military, and Naval ; and as the works of each are
of great importance in the concerns of mankind, they
shall, under these separate heads, be treated as fully as
the nature of this work will admit. Their history, prin-
ciples, and practiccr will there be fully investigated and
illustrated ; the most approved specimens, from the
remotest to the present times, will be given, with au-
thorities and inferences which will enable the reader to
compare their merits and form his own conclusions from
tiiis general exhibition of these great efforts of man-
kind. (-/)

ARCHITRAVE, the part of the entablature which
rests immediately upon tlie column. Sec Civil Arch-
ITECTUBE. (y)
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The folloiiiing article lias been fiirnished for the ^meriean
edition of the Xeia Edinburgh Encyclo/ixdia by Mr J.

Cutbush,

ARCH MASONRY. The degree of Holy RoyaJ Arch
Mason, is one of the most august, sublime, and im-
portant in the order of Free Masonry, and is the summit
and perfection of ancient masonry. While it impresses
on our minds a belief of tlie being and existence of a

Supreme Deity, without beginning of days, or end of

years, and remuids us of the reverence due to his Holy
name ; it developes to view many essentials of tlie craft,

which were for the space of four hundred and seventy

years (or until the rebuilding of the temple) buried in

darkness. In a word, without a knowledge of this de-

gree, in the language of Webb, the masonic character

cannot be complete.

We shall first offer some additional remarks on this

degree, and conclude with an account of Arch Masonry
in the United States, and in Great Britain.

In the " Rules and regulations for the government of

the Grand Royal Arch Chapter, held under the protec-

tion of, and supported by, the Grand Lodge of Pennsyl-
vania, unanimously agreed to and established at a grand
chapter held in Philadelphia, February 24th, 1798, and
confirmed in Grand Lodge, 5th March, 1798;" it is ex-

pressly declared, that ancient masonry consists of four

degrees, the three first of which are that of the afifiren-

tice, {.hefelloiv craft, and the sublime degree of master ;

and a brother being well versed in these degrees, and
having discharged the offices of his lodge, particularly

that of worshipful master (of course having passed the

chair, which is generally done by a dispensation from
the grander deputy grand master, except he be elected

to fill the chair) is eligible to the fourth degree, the Hoiy
Royal jlreh.

According to Webb, this degree is the seventh in

masonry, and as such is considered in some of the east-

ern states.

Every R. A. Chapter is governed by proper officers,

who are elected to the several stations.

There are three chiefs to each chapter, who are styled

the most excellent high priest, king, and scribe. They
are all distinguished by certain robes, with various

insignia appertaining to their office. Besides the three

chiefs, there are other officers, as the grand masters,

secretary, treasurer, captain, &c. The construction of

the chapter room, in representation of the apartment in

Solomon's temple, the furniture, jewels, decorations,

emblems, &c. as well as the clothing of the arch mason,

all exhibit to our view the sublimity and beauty of the

degree ; which, added to the ceremonials of the exalta-

tion, both in the preparatory and subsequent parts, un-

folds a variety of incidental circumstances appertaining

to the origin, progress, and usefulness of the order.

When the work is conducted with perfect solemity, with

piety to God and love to man, it cannot fail to call our
attention to the existence, wisdom, power, and goodness

of HIM, whose Almighty fiat said " Let there be light,

and there was light.'*-

The grand lodge of Pennsylvania have the right and

authority of governing all the chapters under the grand

holy royal arch chapter of the state, and the grand mas-

ter, pj? officio^ is always considered the first chief in the

grand chapter. According to Webb, chapters of royal

arch masons have the power to " confer the firefmratory

liegrees of mark master, past master, and most excellent

master." These chapters, he adds, are holden under
the authority of grand chapters, composed of the three
principal officers of all the royal arch chapters within a
certain district, together with the proper grand officers.

Agreeably to the regulations before noticed, it appears,
that the said chapters of the H. R. A. may be establish-

ed, held and conducted with the regularity, discipline,

and solemnity, becoming the sublime intention with
which they have from time immemorial been held as an
essential component part of ancient masonry, and that

which is the perfection and end of the beautiful system,
the excellent masons of Pennsylvania, according to the

old institutions assembled and constitutionally convened
in general grand chapter of the H. R. A. have carefully

collected, revised, and adopted the following regula-

tions for the government thereof; that under the sanction

of the grand lodge they may be transmitted to every re-

gular warranted lodge on the register, and be solemnly
and finally made a part of the book of laws and regula-

tions for the government of the craft.

1. That no chapter of the H. R. A. shall be held or

convened within the commonwealth of Pennsylvania, or

masonic jurisdiction thereunto belonging, but under the

authority and sanction of a regular subsisting warrant

granted by the grand lodges according to the old institu-

tions, and by consent of said lodge first signified to the

grand chapter.

2. That no chapter of the H. R. A. shall be convened
and held for the purpose of making royal arch masons,

unless six registered royal arch masons be present.

3. That no brother shall be admitted into the H. R. A.

but he who has regularly and faithfully passed through

the three progressive degrees, and has filled and per-

formed the office of worshifful master in his lodge to the

satisfaction of the brethren, or fiassed the chair by a dis-

pensation from the R. IV. Grand Master, ufion the recom-

mendation of his said Lodge ; to ascertain which they

shall deliver to him, in open lodge, a certificate to the

following purport.

" To the presiding chiefs of the chapter of excellent

royal arch masons, under the sanction of lodge No.

Whereas our trusty and well beloved brother

a geometric master mason, and member of our

lodge, has solicited us to recommend him as a master

mason, every way qualified, as far as we are judges of

the necessary qualifications, for passing the holy arch

;

we do hereby certify, that the said our

trusty and well beloved brother, has obtained the con-

sent of our lodge No. for the recommendation and

signing of this certificate."

Given under hands and the seal of our said lodge,

this day of Anno Lucis 58.

L. S. A.
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December In each year: that every warranted lodge shall

be directed to summon its excellent royal arch members
to attend the same, and that none but past and present

ofTicers of chapters duly and regularly lormed under the

sanction of a warrant from the grand lodge of Pennsyl-

vania, and registered and past grand officers (being arch

masons) shall be members thereof; and royal arch ma-
sons, members of private chapters and certified so-

journers, to be admitted as visitors only.

5. That for the better preservation of the supreme
degree of free masonry, a register shall be kept by the

scribes, of all brothers admitted to the most excellent

degree, and a return of the brothers so admitted by the

private chapters of their own or other lodges, mention-
ing the names and times of exalting eveiy brother, shall

be presented to the general grand chapter, h'eld half

yearly as aforesaid, to be entered in the register book of
the general grand chapter of the H. R. A.

6. That general grand chapters may be held more
frequently, if occasion may require, application for that

purpose being made by at least six excellent masons to

the grand chiefs, or on the discretion being given by the

presiding grand chief. But at such general grand chap-

ters of emergency, no established law shall be altered,

and no new law that may be made shall be conclusive

and binding, until ratified and confirmed by a regular
half yearly general grand chapter. But at such general
grand chapters of emergency, certificates for registering

may be granted.

7. That on the admission of a new brother, the form
of the return to the general grand chapter shall be as

follows :

" We, the three chiefs, whose names are hereunto
subscribed, decertify, that in a chanter of the H. R. A.
convened and held under the sanction and authority of

the warrant of the worshipful lodge No. our be-
loved brothers A. B. C. D. E. F. and G. H. having de-
livered to us the proper certificates, and proved them-
selves, by due examination, to be well qualified in all the
three degrees of apprentice, fellow craft, and master
mason, and to have passed the chair, were by us admitted
to the supreme degree of excellent royal arch masons."

Given under our hands and the seal of our chapter,

this day of in the year of masonry 58, and
Tn the year of our Lord 17.

L. S. A.
B.

C.
Scribe.

I]
Chiefs.

8. That all registered R. A. Masons shall be entitled

to a grand royal arch certificate, on the payment of two
silver dollars of the United States for the same ; which
shall be applied as follows, to wit : a dollar and thirty

three cents for the grand scribe, he paying the expense
of printing, parchment, ribbon, kc. &c. and sixty seven
-•.ents forthe use of the general grand chapter.

9. That the expenses of the general grand chapters,
for tylers, summonses, &c. shall be borne from the fund
of R. W. Grand Lodge.

10. That towards defraying the expenses of private

chapters, a sum not exceeding eight dollars shall be
charged on and paid by the brother admitted at any chap-
ter within the jurisdiction of the grand lodge of Penn-
sylvania, one dollar whereof shall be paid to the general

grand fund on the registering of the brother, and twenty
five cents to the grand sciibe, and the rest to be applied

according to the direction of tlie private chapters.

1 1. That a member of any particular lodge within the

jurisdiction of the grand lodge of Pennsylvania, recom-
mended by the master, wardens, and secretary, in open
lodge, and after due trial and examination, the brother
being a master mason and duly registered, as shall ap-
pear under the hands of the grand secretary, and having
past the chair, shall, if approved by R. A. Chapter, to

whom the brother is recommended, be admitted to the

sublime degree of excellent or royal arch mason ; and
that sojourners, not residents of the state of Pennsylva-
nia, recommended by at least three well known past
master masons or most excellent royal arch masons,
and on the approbation of the chapter to whom they shall

have applied, after due trial and examination as afore-

said, shall also be admitted to the sublime degree of
excellent or royal arch masons.

12. That excellent brothers, producing proper certifi-

cates from any chapter under the jurisdiction of Penn-
sylvania, in which they were admitted, to the satisfaction

of the grand chiefs in Philadelphia, the grand scribe,
or any two of them, shall be entitled to be registered,
and receive a grand royal arch certificate immediately,
if required, for which the grand scribe shall make his

report at the next grand chapter.
13. That at the half yearly general grand chapter,

held in December in every year, the said general grand
chapter shall elect their ofiiccrs, saving that the R. W.
G. M. for the time being, if of that degree, shall alwaye
preside as first grand chief, make their own bye-laws,
and shall hear and decide upon all complaints and ap-
peals from chapters held under warrants granted or to

be granted by the grand lodge of Pennsylvania. But
the said grand chapter shall not at any time raise any
brother to the degree of R. A. Mason, unless in cases
of emergency, which shall be judged by the grand chiefs,

or any two of them, and the monies thus received shall

be applied to the grand fund, as herein before directed
with regard to private chapters.

14. The grand chapter held in December in each yeai

shall elect three excellent masters to assist the grand
officers in visiting lodges, &c. that the general unifor-

mity of ancient masonry maybe preserved, and handed
down unchanged to posterity.

Thus much as it respects the rules and regulations
for the government of the grand and other chapters in

Pennsylvania ; we shall now make a few brief remarks
on the degree itself.

Agreeably to the Masonic Monitor of Webb, the lec-

ture on the degree of the holy royal arch, is divided
into two sections, and should be well understood. Upon ?
an accurate acquaintance with it will depend his use-

fulness at our assemblies ; and without it he will be un-
qualified to perform the duties of the various stations,

in which his services maybe required by the chapter.

The first section opens to our view a large field for

contemplation and study. It furnishes us with many
interesting particulars relative to the state of the frater-

nity, during and since the reign of king Solomon ; and
illustrates the causes and consequences of some very
in:portant evcn'.> which occurred during his reign. This
section also explains the mode of government in this

class of masor. . it designates the appellation, number,
and situation, '

!' lie several officers ; and points out the

purposes and uutiesof tucir respective stations.
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The second section is equally important. It contains

much vaUiablc historical information, and proves, be-

yond tlic power of contiadiclion, and in the most strik-

ing colours, that prosperity and happiness are ever the

ultimate consequences of virtue and justice, while dis-

grace and rv'in invariably follow the practices of vice

and immorality-

Various passages of scripture are made use of in the

rcrcmonies, as 2 Thcss. iii. 6— 17. Isaiah xlii. 16.

lixodus iii. 1—6. Chron. xxxvi. 1 1—20. Ezra i. 1—3.

Exodus iii. 13, 14. Psalm cxli. cxlii. cxliii. Exodus
iv. 1— 10. Haggai ii. 1—9—23. Zech. iv. 6— 10. John
i. 1—5. Deut. xxxi. 24—26. Exodus xxv. 21, xxvi.

32—34, vi. 2, 3. Num. xvii. 10. Heb. ix. 2—5. Amos
ix. 11.

The very principles of the institution of arch masonry
can notfail to arrest our attention, and call forth our

active powers in the contemplation of a field so exten-

sive, and a superstructure so exalted. Indeed, knowing
from experience the truth of this assertion, I can add

without hesitation, that it is one of the most sublime,

august, and beautiful systems with which the world has

ever been enriched. And as it comprehends in itself

many important particulars, with which the master ma-
son is totally unacquainted, and without which, as we
have before observed, the masonic character cannot be

complete, it certainly claims the attention of every
member of the institution.

Agreeably to the constitution of the general grand
chapter of the northern states, every chapter has the

power of conferring intermediate degrees, except those

of apprentice, fellow craft, and master, which are re-

served exclusively for the blue lodges. The mark
master, past master, and most excellent master, are

considered as preparatory degrees to the arch. The
grand lodge of Pennsylvania, ever mindful of preserv-

ing ancient masonry in its pristine beauty, and with

intelligence and zeal in establishing the tenets and de-

sign of our order upon a permanent foundation, do not

consider the past n^aster as a degree, nor do they ac-

knowledge the mark and the most excellent master as

appertaining, in the way they have generally been con-

sidered, to primitive masonry. There are indeed many
supposed degrees of masonry, but which, it appears,

have been established about the time of the crusades

;

such, for instance, as the knights templars, knights
hospitallers, &c.
The late J. B. Smith, Esq. R. W. past grand master,

and most excellent high priest of the holy royal arch
chapter No. 3, to which the writer has the honor to be-

long, shewed me a letter from I,awrence Dermott, Esq.
grand secretary of the R. W. grand lodge of England,
in which he explicitly declares, that ancient masonry
contains only four degrees. The passing the chair, and
in some chapters the conferring of the royal master,

?cc. are preparatory to the exaltation to the degree of

R. A. mason. Having had the honor of presiding as

worshipful master in lodge No. 2, and having an oppor-
tunity of investigating the truth of these assertions, we
consider them perfectly correct.

To conclude this part of this article, we beg permis-
sion to introduce the following particulars relative to

king Solomon's temple, as given by Webb, which can-

not be uninteresting to a royal arch mason.
This famous fabric was situated on Mount Moriah,

near the place where Abraham was about to offer up
his son Isaac, and where David met and appeased the

destroying angel. It was begun in ihc fourth year of
the reign ot Solomon; the tliird after the death of Da-
vid ; lour hundred and eighty years after the passage of
the Red Sea, and on the second day of the montn Zif,

being the second month of the sacred year, wliich an-
swers to tlie 2 1st of April, in the year of the world
2992, and was carried on witli such prodigious speed,
that it was finished, in all its parts, in little more than
seven years. 13y the masonic art, and the wise regu-
lations of Solomon, every part of the building, whether
of stone, brick, tmiber, or metal, was wrought and pre-
pared before lliey were brought to Jerusalem; so that
the only tools made use of in erecting the fabric were
wooden instruments prepared for that purpose. The
noise of the ax, the hammer, and every other tool of
metal, fas confined to the forests of Lebanon, where
the timber was procured ; and to mount Libanus, and
the plains and quarries of Zeredathah, where the stones
were raised, squared, marked, and numbered ; that no-
thing might be heard among the masons at Jerusalem,
but harmony and peace.

In the year of the world 3029, king Solomon died,
and was succeeded by his son Rehoboam, who, imme-
diately after the death of his father, went down to She-
chem, where the chiefs of the people were met together
to proclaim him king.

When Jeroboam, the son of Nebat, who was in Egypt,
whither he had fled from the presence of Solomon, and
whose ambition had long aspired to the throne, heard of
the death of the king, he hastened to return to Egypt,
to put himself at the head of the discontented tribes,

and lead them on to rebellion. He accordingly assem-
bled them together, and came to king Rehoboam and
addressed himself in the language of 2 Chron. chap. x.

which see.

It is necessary, in order to understand the origin and
progress of arch masonry, that we should take into con-

sideration all those events which transpired after the

building of the temple.

The tribes of Israel were divided into two distinct go-
vernments for 254 years, when a revolution ensued. It

was then when the ten tribes revolted, having become
weak and degenerated, that they fell a prey to Salmancz-
er, king of Assyria, who, in the reign of Hosea, king of

Israel, besieged the city of Samaria, laid their country

waste, and extirpated their government. Thus was
the laws of the house of David trampled under arbitrary

power.

It is unnecessary, however, to notice the circum-

stances which afterwards transpired, before the rebuild-

ing of Jerusalem, the temple, and the restoring of the

Hebrews to their former state of grandeur and indepen-

dency. History indeed furnishes us, and particularly

the writings of Josephus, with an account of the wars
and desolations that occurred in the reign of Nebuchad-
nezzar ; and particularly the circumstance of Nebuchad-
nezzar dispatching his principal officer, Nebuzaradan,

to Jerusalem, to ransack and burn both palace and tem-

pie. Among the captives he made were the following

persons of eminence : Seraiah, the high priest ; Ze-
phaniah, next in rank ; the secretary to the king ; three

principal keepers of the temple ; seven of the kings

chosen friends, and other persons of distinction. By an

edict of Cyrus, king of Persia, the captives were re-

leased from their bondage, with his permission to re-

turn to their own native country, to rebuild the city,

and the house ofthe Lord. The principal people of tlie
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.tribes of Judah and Benjamin, with the priests and Lc-

vites, immediately departed for Jerusalem, and com-

menced the undertaking. See the articles Temple,
Jerusalem.

2dly. We shall now conclude this article with an ac-

count of arch masonry in the United Slates, and in Eu-

rope, as far as lacis can be collected.

Until the year 1797, no grand chapter of royal arch

masons was organized in the Uniteil Siates. Uclore

this period no superintending chapter, or, as it is term-

ed, grand chapter was constituted, but the chapters

Wore under the warrant of a master's lodge : even at

this period the regular chapters are held under the war-

rants ot the blue lodges, subject, however, to the rules

and regulations of the grand chapter, which, in Penn-

sylvania, agreeably to. the rules and regulations of the

R. W. grand lodge of this state, derive their powers

from the grand lodge.

As a plan of this kind was necessary, to preserve the

land marks of ancient masonry unmipaired, such regu-

lations have had a happy tendency. Accordingly, m
the year 1797, a convention of representatives from the

several chapters in the state of Pennsylvania met at

Philadelphia ; and, after mature deliberation, came to

a resolution of forming and openmg a grand royal arch

chapter, which was accordingly accomplished m good
harmony.
On the 24th of October, a convention of committees,

from several chapters in the northern slates, assembled
at mason's hall in Boston, to take into consideration the

expediency of forming a grand chapter on a larger

scale. They agreed upon a circular, explaining their

object and views, and calling upon the several chapters

in the northern states to meet together in convention
for the said purpose. " They formed," says Webb,
" and adopted a constitution for the government of the

royal arch chapters, and lodges of mark masters, past

masters, and most excellent masters, througliout the

said states ; and having elected and installed their grand
officers, the grand chapter became completely organ-
ized." This grand chapter, it appears, granted letters

of dispensation for holding a cliapter ot holy royal arch
masons in the city of Savannah, in the stale of Georgia,
by the name of the Georgia chapter ; they also granted
letters of dispensation for holding a chapter in the town
of Beaufort, in the state of South Carolina, by the name
of Unity chapter. As the history of Jie grand chapter,

already noticed, is important, it may not be improper
to make some further remarks on Ihe subject; for

which we are under obligations to Webb.
On the 9th day of January, 1799, the grand chapter

of the northern states met, by adjournment, at Provi-

dence, in the state of Rhode Island, and revised their

constitution. The second section of the constitution, as

revised, directed that the general grand chapter should
convene, septennially, for the choice of officers and other

business. A meeting was accordingly holden at the

city of Middletown (Conn.) commencing on the 9th day
of January, A. D. 1806. Present, representatives from
the respective grand chapters of the states of Rhode
Island, Connecticut, New York, and Vermont.
A communication was presented by companion Ozias

Fuller, from Rutland, in the state of Vermont, signed
" Nicholas Goddard, grand secretary," informing this

general grand chapter of the formation of a grand royal

arch chapter in the said state, and subjoining a copy of
Vol. II. Part I,

their regulations, ai^^lso a ccrlificate of the appoint-

ment of Ozias I'uUcr as proxy of the grand high priest

of the said grand chapter.

A communication was also received from the secre-

tary of the grand chapter of the stale of New York,
containing the report of a committee appointed by the

said grand chapter, upon the subject of the formation ol

a grand chapter in the state of Vermont. The two
communications before mentioned having been read and
considered, it was resolved. That this general grand
chapter deem it advisable, under a consideration of all

the circumstances attending the formation of a grand
royal arch chapter in the stale of Vermont, to admit,

and they do hereby admit, the said grand chapter of

Vermont, into a union with us, under the general grand
royal arch constitution.

A communication was received from the general

grand king, and the general grand scribe, stating, that

by virtue of autiiority derived from a special decree

of several of the state grand chapters, they had con-

jointly issued a warrant for institutiii.g a chapter of roy-

al arch masons in the town of Beaufort, in the state of

South Carolina, by the name of " Unity chafiter ;" and
also another warrant for instituting a chapter of royal

arch masons in the city of Savannah, in the state of

Georgia, by the name of Georgia chapter. Whereupon
it was resolved. That this general grand chapter do ap-

prove of the proceedings of the general grand king, and
the general grand scribe, relative to the formation of

Unity chapter, in Beaufort, and Georgia chapter, iii

Savannah ; and that their respective warrants be con-

firmed and made permanent, by either of the aforenam-

ed general grand officers.

It was resolved, that the next septennial meeting of

the general grand chapter be holden in the city cf New
York, on th6 second Thursday in September, A. D.
1812. As this is the only general grand chapter in

America, we shall here insert a list of the officers.

M. E. Benjamin Hurd, Junr. Esq. of Charlestown,

(Mass.) general grand high priest.

M. E. Thomas S. Webb, Esq. of Providence, (R. I.)

general grand king.

M. E. Ezra Ames, of Albany, (N. York) general

grand scribe.

E. Otis Ammiden, of Providence, (R. I.) general

grand secretary.

E. James Harrison, of Boston, (Mass.) general grand
treasurer.

E. and Rev. Jonathan Nye, of St. Alban's, (Vci-niont)

general grand chaplain.

E. Joseph Huntingdon, of Norwich, (Conn.) general

grand marshal.

The constitution, Ecc. for the government of the ge-

neral grand chapter may be seen in Webb's Monitor.

This general grand chapter, or, agreeably to the ninth

section of the first article of the constitution (investing

certain powers in the principal officers) the general

grand high priest and general grand king issued a

charter, for the establishment of a chapter in the town
of Hanover, in the state of New Hampshire ; and also a

charter for establishing a chapter in the town of Hop-
kinton, in the state of New Hampshire, by the name
of Trinity chapter.

As to the exact number of chapters instituted in the

U. States at this time, it would be impossible to ascer-

tain. We shall, however, offer the following particulars.

R r

1
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Grand Royai Arch CItafiier ^^Jas&achusetts.

On the twelfth of June 1798, the grand chapter of this

state was organized. Its annual meetings arc lioiden

alternately at Boston and Ncwburyport, in the month
of September. In 1808, they reckoned five chapters

under its jurisdiction.

Grand Royal Arch Cha/iter of Rhode Island, .

This chapter was organized in 1798, and holds its

quarterly meetings at mason's hall, in Providence, on
the third Tuesdays of March, June, September, and
December. In 1808, there were two chapters, and two
mark master's lodges held under its jurisdiction.

Gra?id Royal Arch Chapter of Co?inecticut.

This grand chapter was created on the 17th day of

May, 1798, and in 1808, had seven chapters under its

jurisdiction.

Grand Royal Arch Chapter of A'eiv York.

This grand chapter was organized at the city of Al-
bany, on the second Tuesday in March, A. L. 5798. It

had, in 1808, fourteen chapters, and twenty mark lodges
under its jurisdiction. There are other chapters in that

state, not under the jurisdiction of the grand chapter.

Grand Royal Arch Chapter of Pennsylvania.

This grand chapter was organized, A. L. 5797. The
subordinate chapters, No. 3, 51, and 52, are held in

Philadelphia. There were several other chapters un-
der the jurisdiction of the grand chapter, as at the
White Horse, (Chester county), Harrisburg, and Car-
lisle.

Virginia. There are four chapters held in this state.

Maryland. Five chapters are held in this state.

Respecting the formation of the grand chapter of

Pennsylvania, and the circumstances which led to it,

we have the following proceedings of the grand lodge.
" Grand lodge of Pennsylvania, held by adjournment

in ample form at Philadelphia, Nov. 23, 1795.

Whereas the supreme masonic jurisdiction over all

lodges of ancient York masons, held in Pennsylvania,

has uniformly been, and is, duly and legally vested in

the grand lodge of Pennsylvania

:

And whereas the officers of the different lodges un-

der the jurisdiction of the said grand lodge are, con-

stitutionally, members of the grand lodge, although
they may not have obtained any degree above that of

master mason :

And whereas it is tlie acknowledged right of all re-

gular warranted lodges, so far as tisey have ability and
numbers, to make masons in the higher degrees; and
as it is, possible that seme differences may exist or in-

novations may be attempted to be introduced in those

higher degrees, which, for want of some proper place

of appeal, may create schism among brethren :

And whereas, since many years, there has been es-

tablished in this city, according to ancient forms, a R.
A. chapter, under the sanction of the warrant of lodge

No. 3, w'aose work has met with the approbation of all

visiting R. A. masons irom different parts of the world.

And whereas the number of R. A. masons is great-

ly increased, insomuch that other chapters are estab-

lished in this city, and in other parts of Pennsylvania :

And whereas it was always contemplated that sucli
chapters, regularly held, should be under the protection
of tnis grand lodge : ,

And whereas it is the prevailing wish of the royal
arch masons within this jurisdiction, that a royal arch
grand chapter should be opened, under the authority of
this grana lodge i

Therefore, resolved unanimously, that a grand royal
arch chapter be opened, under the immediate sanction
of the grand lodge of Pennsylvania :

Resolved, unanimously, that ali past and existing of-

ficers of the grand lodge, having duly attained the de-
gree of R. A. and all past and existing officers of chap-
ters ot R. A. masons, duly and regularly convened un-
der the sanction of a warrant from the grand lodge of
Pennsylvania, be considered as members of the G. R.
A. chapter, and that all members of regular chapters
shall be admitted to their meetings, but not have any
vote, nor speak to any question, unless requested.

Resolved, unanimously, that the said grand royal

arch chapter shall liold one stated annual chapter on
the day preceding St. John the Evangelist, in each year,

and occasional chapters when necessity requires ; and
shall have power to elect all its officers, saving that

the R. W. grand master for the time being, if of that

degree, shall always preside as H. P., make its own
bye-laws, and shall hear and decidi; upon ;\ll complaints
and appeals from chapters held under warrants, to be
issued under the authority ol the grand lodj<e. But
the said G. R. A. chapter shah not at any time raise any
brother to the degree of R. A."
Grand lodge, i\Iay 30, 1796, by adjournment.
A communication from the R. W. grand lodge of

England, inclosing copies of rules and regulations re-

specting the government of the R. A. chapters. Sec.

under their protection, was read, and a copy of the

same ordered to be delivered to the G. R. A. chapter,

held under this jurisdiction.

Grand lodge: Quurti:rly communication, in ample
form, 5th March, 1798.

A copy of the bye-laws, rules and regulations of the

grand R. A. chapter, established under tlie authority

of this grand lodge, was received, read, and approved of.

Extracted from the minutes oi the G. L. George A.
Baker, grand secretary.

With respect to arch masonry in Europe, and par-

ticularly in England, Scotland, and Ireland, it appears,

from the communications to the grand lodge of Penn-
sylvania, that their chapters are numerous and well

conducted ; and from English arch masons, who have
visited the chapters in this country, our work has been
approved ; the same uniformity being found to prevail.

In France, and in different parts of the continent, this

degree, as well as the three preceding it, claims every
respect.

In 1796, his r iyal highness, the duke of Clarence,

was grand patron of the order ; his most serene high-

ness Ferdinand, and duke of Brunswick, and his most
serene highness Charles, duke of Micklenburgh Slre-

litz, were patrons in Germanv. In J.utuary, 1797, his

highness prince William Frederic, of Gloucester, was
initiated into this order, and presided as first grand
chief in the supreme grand chapter, which is held at

the free masons tavern, London.
For an account of the other degrees of masonry, see

the article Masonry. Cutbush.
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ARCHON, «f>j4iv, from the verb afxa, im/icro, signi-

fies a commaiKler ; but in the coastitiuion of lUe Athenian

state, it denoted the chiei magistrate.

The Athenians, like all the other states of Greece,

Were originally governed by kings, whose aiuiiority,

however, was considerably limited by the laws, and check-

ed by the power of the nobles, who had rendered them-

selves in a great measure independent 'of the crown.

The institutions of Theseus, while they weakened the

power of the nobles, by abolishing all the provincial

tribunals, and obliging the people to have recourse to

the courts of justice established at Athens, changed in

a great degree the nature of the government, and infused

into it a large portion ot that den\ocratical spirit, which

afterwards became predominant. The mouvchal power,

however, was continued under the resticiions imposed

by Tlieseustill tue death ol Codrus, who, -v'th shiguiar

magnanimity,, voluntarily sacrificed his life for the good

of nis country. The Athenians laid hold of this event

to abolish the name of king, alk ging that none could be

found to equal the virtue of Codrus, and that Jupiter

alone was worthy to reign over them. This resolution

wa, the more easily carried into execution, by reason of

the dispute that arose among tiie sons of Codrus about

the succession to the tnrone. Medon, the eldest of his

sons, obtained the prerercnce by the intervention of the

Delpliic oracle, but was obliged to content himself with

the titie of archoii instead of king, which was conferred

upon him fur life, and declartd to be hereditary in his

family. Tnis event is said to have taken place in the

year l'J7if before Cnrist. When the Athenians changed
the title of tlK-ir first magistrate, they likewise imposed
a considerabh- check upon the exercise of his aulliority,

by making him accountable to the assembly of the people

for the proper administration of his office ; a measure
which, with the power they possessed, must have made
him extremely cautious and fearful of offending them.
After the office of perpetual archon had remained in the

family of Medon during the space of 287 yeai-s, it was
considered by the Athenians, among whom the idea of

a more free constitution had been gaining ground, to

bear too strong a resemblance to monarchy, which at

that time was proscribed in every part of Greece, ex-

cept Lacedsemon. They, therefore, limited the duration

of the oSice, upon the accession of Charops, to ten years.

But on the expiration of the archonship of Erexias, in-

cluding a space of about seventy years, they proceeded
to make a greater and more important chanp;e. Anxious
to enlarge their power, and to make it return as fre-

quently as possible into their own hands, they appointed

nine archons instead of one, and resolved that they should

continue in office no longer than one year. They were
appointed by lot out of the first rank of citizens in the

comnionwealth, and were obliged, before they entered

upon the administration of their respective offices, to

undergo two rigorous examinations, one in the senate-

house, called «v«Kf 10-5, the other in the forum before the

heliastae, called ^oKiuatri^. They were obliged to prove

that they v/ere descended from ancestors, who had been
citizens of Athens for three generations ; to declare to

what tribe and ward they belonged ; to shew that they
had always paid a proper veneration to their parents ;

that they had borne arms in the service of their countiy,

and were possessed of a competent estate ; all which
were requisite as proofs and pledges of their honour,
ability and fidelity, m the discharge of their office. They
^ere also asked, whether they were related to Apollo

Patrius and Jupiter Herccus, by which was understood,

that they were reejuired to prove themselves free-born

citizens of Athens.
They were next conducted into the royal portico, and

obliged to swear upon the original of the laws, which
were kept with the most religious veneration, that they

would observe the laws, administer imirarlial jusiice,

accept no presents ; or, if they did, that they would
dedicate a statue of gold, of e(|ual weight with them-
selves, to the Delphian Apollo. Under the influence

of tills oath, and still n;ore with tlie hopes of being
admitted, when they went out of office, and had under-
gone another examination, into the senate-house of the

Areopagus, they conducted themselves with much pro-

priety, dignity, and honour, ill discharging their respec-

tive functions.

All the archons had the power of punishing malefac-

tors with death ; they appointed by lots the bixxt-txi, or

judges, the ae>i!i6irai, or superintendants of the games
and exercises, taking one from each tribe. They had

the nomination also of certain officers ill the service of

the state, and were empowered to inquire into the con-

duct and management of the other magistrates, and to

depose such as were declared by the suffrages of the peo-

ple unworthy of holding their office.

Beside the prospect of obtaining a seat in the court

of Areopagus, they were, in recompence of theii" ser-

vices, exempted from all taxes and contributions imposed
upon the other citizens for building ships of war. Those
who insulted them, or committed any act of violence

upon their persons, when they appeared with garlands

of myrtle around their heads, the symbols of their au-

thority, were excluded from most of the privileges of

citizL'ns, sentenced to pay a heavy fine, or punished witii

ariu'ix, infamv.

The nine archons were divided into two classes ; the

three first possessed separate jurisdictions under dis-

tinct names ; while the other six, under the title of

Thesmothetse, had only one and the same jurisdiction.

Before the time of Solon, the po'wer of the three first

archons appears to have been much more considerable

than after that celebrated lawgiver had new-modelled
the cons itution. They in fact enjoyed all the authority

and influence of the original archons, or Athenian kings,

both in civil and military affairs; the other six being

appointed in behalf of the people to protect them against

the usurpations of the other arclions, in the possession

of their laws and liberties. Solon deprived them of a

good deal of this authority, and limited them to the fol-

lowing functions.

The first was entitled 'A^x&v by way of eminence, as

being chief of the nine. He was also called i-a-uny.t';,

because the year took its denomination from him. Thus,
we read in Demosthenes, eV) 'Af;>j»yT<i? NtoKAtai'?, in the

archonship of Neoclcs. His jurisdiction extended to

both ecclesiastical and civil affairs. He determined all

causes betwixt married people, parents and children, and
disputes relating to wills, dowries, and legacies. He
took the carge of orphans, and provided tutors and
guardians for them. He heard the complaints of those

who had been injured by their neighbours
; punished

such as were addicted to drunkenness, and took the first

coEjnisance of the public actions that were called I'lTuy-

ytKUi, (paa-iii;, [v^£i|p;, e>i;7>j»- ?. He kept a court of

judicature in the Odeum, to decide in tri.ils concerning

provisions, and similiar matters. It was his duty also to

appoint {Vift£Ai)T«r, curatoies, to provide for tlie celebra-

R r 2
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uon of the leasts, called A(ovuj-(« and Qa.^\y.\iit, viih

some other solemnities. He was punished witli death, if

convicted of drunkenness durinsj the administration of

his office.

The second archon was calleil Bas-iAsu;, or king. His

court of judicature was in the royal portico, where he

decided all disputes between the priests and families

sacred by inheritance, as thS Ceryces and Elcsbutada:.

He punished all impiety and profanation of the holy

mysteries or temples, assisted in the celebration of the

Eleusinian and Lenaean festivals, and in those of the

Panathenaea, Hcphxstia and Promethsea. He offered

public sacrifices for the safety and prosperity of the com-

ir.onwealth. It was necessary that his wife, who was

called /3!«5-(A;r5-a, should be a legitimate citizen of

Athens, and a virgin. He had also some concern in

secular affairs, as he took accusations of murder, and

referred them to the areopagites, among whom he had

a right of voting, but was obliged to lay aside his crown,

the badge of his office, during the trial.

The third of tlie archons was stilcd UaMi^aox'^- It '^^as

his province to provide the children of those who had

fallen in defence of their country with maintenance from

the public treasury ; to appoint games in honour of

those who had fallen in battle ; to offer a solemn sacri-

fice to 'Evt)«A(o?, or Mars, and to Diana, surnamed

'AyfoTffa. He had also under his care all strangers and

sojourners in Athens, over whom he exercised the same
authority as the chief archon did over the citizens.

These magistrates were assisted by the na^s^^m, or

assessors, who were a<lmitted into office in the same
manner, and under the same restrictions.

The other six archons were denominated Giir/Mhrai,

or guardians of the laws. They received in writing

complaints against persons guilty of false accusations,

of calumny, bribery, or impiety. Disputes between ci-

tizens and strangers, and all controversies in trade,

were brought before them. One important part of their

function was to guard the rights of the people against

the encroachments of the other magistrates, and to pre-

serve the purity of the laws. They preferred the ap-

peals to the people ;
publicly examined several of the

magistrates, and took the votes in these assemblies.

They ratified all public contracts ; appointed days on

which the judges were to transact business, and prose-

cuted those who attempted to mislead the ignorant and

unwary into any act injurious to the state. They were

accustomed to walk about the city by night, to maintain

order and tranquillity, and punish those who were

found trespassing against the public peace. From this

account, it would appear that these nine magistrates

together formed the council of state ; and that while the

legislation remained with the assembly of the people,

a great part of the administration, political, military,

judicial and religious, was vested in the archons. (d)

ARCHYTAS, a Pythagorean philosopher, and the

friend and contemporary of Plato, was the son of Hes-

tiaeus of Tarentum, and flourished about 400 years be-

fore Christ. When his master Plato was threatened

with death by the tyrant Dionysius of Sicily, he gene-

rously interposed, and saved his life. In opposition to an

established law, which provided that no person should

hold more than once the command of the army, Archy-

las was seven times called by his countrymen to that

high office, and he was as frequently chosen the chief

magistrate of Tarentum. Archytas was one of the most

distinguished mathematicians of the Platonic school.

The celebrated problem of the duplication of the cube
had long perplexed the Greek geometers. Hippocrates
discovered, that, if two mean proportionals between the
side of the given cube and its double, could be found,
the first of them would be the side of the cube sought.
Plato had given a practical solution of this proolem Ar-
chytas imagined a curve, described by a particular mo-
tion on the surface of a cylinder, and which,_being met
by the surface of a cone situated in a particular manner,
gave one of the mean proportionals; but this was a so-

lution more curious than useful. Archytas is said to have
invented the screw, the crane, and several hydraulic ma-
chines ; but on these subjects no certain information has
been transmitted to the present day. It appears, from
the following passage in Horace, that Archytas was ship-

wrecked on the coast of Apulia :

—

Te Maris et terrse, numeroqtie carentis arena
Mensoi'em cohibent, Arcliyta.

Pulveris exisjui prope iittus parva Matinum
Munera nee qviidquam tibi ])rodest

Aerias tentasse doinos, uiiimoqiie rolundum
Percurrisse polum tnorituro.

Carm. 23. lib. 1.

A metaphysical work of Archytas's, entitled, Ue^i m
xsevros Ovr^ai, "On the Universe," is still extant. See
Fabric. Bibl. Grxc. lib. ii. cap. 13. Diog. in Fit. Cic.

3. f/e 07-at. Brucker's Hist. Phil, by Enfield, vol. i. p.

410. Montucla's Hist, des Math.x.om.\. p. 188. 196. (tt)

ARCHYTAS', Genera, in music, were amongst the

many modes which the Greeks pretended to have of

dividing the tetrachord, or minor fourth, in forming their

scales of musical intervals. This genera, according to

Dr Wallis, stood thus :

Enharmonic,
Chromatic.
Diatonic,

27

27

V 35 X I = I 1= 4th
V 22* V iX ^-^ 3 13 '^ 32 — 4
V 8 V ' — '^ ? "^ 8 4

It will be perceived, that the prime number 7 enters

into the composition of most of the ratios, composing
each of these tetrachords, and renders them totally ir-

reconcilable to the only system now in use, wherein the

primes 2, 3, and 5 only are admitted. Should any one's

curiosity lead him to compare this system with the dia-

tonic system in use, it may be done by finding the com-
mon logarithms of each of the above fractions, (each

three of which will be found to amount, when added to-

gether, to the logarithms of ^, or that of the minor

fourth,) and comparing the logarithms so obtained, with

those in column fifth of the table in Plate XXX. (?)

ARCOT, the Arcati Rcgia Soroe, and the Soromanda-

lum of the ancients, is the capital of the Carnada or Car-

natic, in Hindostan. It is a pretty large city, situated on

the river Poliar, and is defended by a fortress of con-

siderable strength. Its horizontal distance from Madras

is about 57 geographical miles. East Long. 79° 23'

15". North Lat. 12° 51' 30". {j)
ARCTIC, from ajKro?, a bear, a name given to the

northern pole of the world, to a circle parallel to the

equator, and 23" 28' distant from that pole, and to the

regions which that circle comprehends, (w)

ARCTIUM, a genus of plants of the class Syngene-

sia, and order Polygamia Equalis. See Botany, (w)

ARCTOPUS, a genus of plants of the class Polyga-

mia, and order Dicecia. See Botany, (w)

ARCTOTIS, a genus of plants, of the class Synge-
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ncsia, and order Polygamia Nccessaria. S;e Botany.

(«-)

ARCTURUS, from ajxTes, a bear, and '«»«. a tail, a

star of the first magnitude, situated in the constellation

Bootes, towards which the tail ot the great bear is direct-

ed. This star is remarkable for its proper motion to-

wards the south, amounting to about 3' 5i" in a century.

See Astronomy, (t)

ARCUEIL, a small town about three miles south of

Paris, remarkable for a splendid subierraneons aquae-

duct, built in 1624, by order of queen Mary de Medicis,

to convey water to Paris. This aquaeduct is 7000 toises

long, and is built of freestone.

This village has been more recently distinguished by

a private physical and chemical society, which is held

at the country-house of the celebrated BcrllioUet, and

which was established in 1806. It consists of the fol-

lowing distinguished characters, La Place, C. L. Ber-

thoUet, Biot, Gay Lussac, Humboldt, Thcnard, Decan-
doUe, Collet Descostils, A. B. BerthoUet, and Malus.

They have already published two volumes of their me-
moirs in octavo, entitled. Memoirs de Physique^ et de

Chimie, de la Societe d' Arcueit. Their first volume ap-

peared in 1807, and the second in 1809. At the meet-

ings of this society, which are held every fifteen days,

new and interesting experiments are repeated, and me#
moirs upon different subjects read by the members.
Each member is charged with the perusal of several

journals or works, connected with the particular science

which he cultivates ; and his report upon these books is

laid before the society.

" Celui qui a con^u," says Berthollet, "le projet de

former cette reunion, y trouve, en voyant, approcher

la fin de sa carriere, la douce satisfaction de contribuer

par cette pensee, aux progres des alienees auxquelles

il s'est devoue, beaucoup plus efiicacement qu'il n'au-

roit pule faire par les travaux qu'il pent encore se pro-

mettre de continuer." Pref. aux Memoires. (w)

ARCY D', Patrick, one of the pensioners of the

French academy, marshal of the armies of the king,

and knight of the order of St Louis, was born of Roman
Catholic parents, at Galway, in Ireland, on the 27th Sep-
tember, 1725. At the age of fourteen he was sent to

Paris to one of his uncles, who accidentally placed him
in the same house where M. Clairaut the elder happen-
ed to lodge. He immediately became his pupil, and
was soon qualified to prosecute his studies along with M.
Clairaut the younger. At the age of seventeen, he gave
a new solution of the problem of the curve of equal
pressure in a resisting medium; and, in the following

year, he determined the curve described by a heavy body,

which moves by its own weight, along a moveable plane,

at the same time that the pressure of this body gives a
horizontal motion to the plane itself. This problem had
been resolved by John Bernouilli and Clairaut ; but the
solution of the young D'Arcy exhibited great ingenuity
and originality of thought.

As a captain in the regiment of Conde, he sei-ved two
campaigns in Germany, and one in Flandei's ; and, in the
yea- 1746, he accompanied the expedition sent out by
the French to convey succours to the pretender in Scot-
land. The fleet, however, was taken by the English,
and the chevaliei;D'Arcy, though carrying arms against
his native country, was humanely treated as a French
officer, and was exchanged in 1747.

After the peace, in 1749, D'Arcy entered the aca-
demy. During the war he had read two memoirs, one

in 1746, before his capture by the English, and another

in 1747, after his excliuhgc. The first of these memoirs
contains an account of tlie general principle in Dyna-
mics, called the C'jnstrvatwii ijj the momtnlum ofrutato-

rij moiion, whicli he discovered at the same time with
Euler and Daniel Bernouilli. He has shewn that the

sum of the products ol tlie mass of each body, by the
area which its radius vector describes round a fixed

point, is always proportional to the times. In the year

1750, he presented this principle under a new form,
wliich he called the princi/ili: of the conservation ofaction,

in opposition to the principle of least action, whicli Mau-
pertuis nad discovered, and which the chevalier D'Arcy
had attacked in several memoirs.
While D'Arcy was directing his attention to the ma-

thematical and physical sciences, he did not neglect those

subjects which were more intimately connected with
his protession. He published his first memoir on artil-

lery in 1750 ; and, after prosecuting his experiments on
that subject for a long time, he published the results in

his Essai sur I'AriiHerie, which appeared in 1760.

He found that the force of gun-powder increases with
the rapidity of its inflammation, and that it depends great-

ly on tlie exact proportion of the ingredients, on the di-y-

ness of the powder, and on the mode of making it. From
a number of exp,eriments with an improved machine,
similar to that which was used by our celebrated coun-
tryman, Mr Robins, the chevalier D'Arcy found that the
force of the ball increases with the length of tlie gun;
and that, in very great lengths, tlie augumenlation of
force greatly exceeds the augmentation of friction, and
that of the air's resistance. On the contrary, the increase
of force obtained by a greater charge of powder in a can-
non of a given length, is confined within very narrow
limits.

Being attached as colonel to the regiment of Fitz-

james in 1752, M. D'Arcy served along with it in the
campaign of 1757, and was present at the battle of Ros-
bach. Weakened by the loss which it had sustained,
this regiment returned to France, and M. D'Arcy was
then employed under the count He;-ouville, who was
charged with the preparations for a descent upon the
coast of Great Britain. The local information which he
possessed, rendered him peculiarly qualified for assist-

ing in these preparations ; but the project was never
executed, and M. D'Arcy was raised to the rank of bri-

gadier, as a reward for the zeal which he had exhibted.
In the year 1745 he published a very interesting me-

moir on the duration of the impression of light upon
the retina: He found, that, during a dark night, the
sensation produced by a lighted coal continued for eight-
thirds of time to maintain its impression upon the re-
tina. But that if a circle, with an aperture in it, was
moved about its centre, and a lighted torch placed be-
hind the circle, the torch would continue visible for nine-
thirds of time. The experiments of D'Arcy, ingenious
though they be, were too limited to extend our views in
this branch of physics. This subject is very imperfectly
understood; and accurate experiments are still wanting
to enable us to determine the duration of the impression,
when the light has difl"erent colours and different de-
grees of intensity, and when the time of its action is-

varied. The subject presents several curious anomalies^
The impression of the solar image will often continue
for 10 minutes, and longer upon the retina; and the
period of its continuance is so variable, that it will oTtei*

vanish and re-appear in the most capricious manner.
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See AcciDKN I'AL Colours and Spf.ctrum, where many
new cxpcniiiciits on tliis subject will be iouncl.

In tlie 5 ear 1754, M. D'Arcy published an useful me-
moir on hydraulic machines. Deparcicux had found,

from cxpci iuicni, that overshot wheels produce an efl'ect

proportioned to the slowness of their motion. M. D'Arey,

on llie contrary, maintained, that there was a determinate

velocity when the effect of the wheel was a maximum;
and, by a comparison of Ueparcieux's experiments with

his own ibrmuloe, he has sliewn that the overshot wheel

employed by Deparcieux never moved with such a small

velocity as corresponded with the maximum eflect, and

that if he had increased the diameter ot his cylinders,

or the size of his weights, he would have found, from his

own experiments, the degree of velocity which gave a

maximum eifect.

M. D'Arcy went to Ireland in 1767, and one of his

uncles offered him a considerable fortune, if he would

continue in his native country. This alluring offer, how-

ever, he rejected; and he returned to France, by the

way of London, where he was received with that re-

spect which was justly due to his talents and character.

In 1770 he was made field marshal, and also pension-

ary ol the academy; and, some years afterwards, he

inherited a large fortune, left him by the uncle under

whose care he had received his education. In 1777 he

married his niece, and took the title of the count D'Arcy ;

but this union, wliich promised him much happiness,

was soon dissolved. He was seized with a cholera mor-

bus, and died on the'lSth October, 1779.

The count D'Arcy was of the middle stature, and was

distinguished by his fine commanding figure. His tem-

per was ardent, his mind penetrating and active, and his

soul ambitiously devoted to the pursuit of science. The
gaiety of his life however, the professional interruptions

which he experienced, and his limited fortune, prevent-

ed him from executing the various experiments which

he had conceived. His experiments are all marked by

fertility of invention, and his writings are distinguished

by profound and ingenious views. His name will be

associated with thqse of Euler, Bcrnouilli, D'Alembert,

and Clairaut, and will long adorn the history of science.

ARDEBIL, or Ardevil, one of the most ancient and

celebrated towns of Persia, in the province of Ader-

bijian, situated on the river Karasu, near the Caspian

sea, in a large plain, embosomed in an amphitheatre of

mountains. This city, once the residence of kings, was

formerly strong, and possessed a considerable trade ; but

it is now an open town without walls. There is a cara-

vansary in the great square Mcidan, for the accommoda-

tion of the Turkish, Tartar, Hindostanee, and other

merchants who frequent the city. The produce and

manufactures of the country, and likewise Asiatic and

European merchandise, are sold in the bazar or market-

place. Though the soil is well adapted for corn and

pasture, yet it is employed chiefly for rearing apples,

pears, and peaches. There are several mineral waters

in the neighbourhood of Ardebil ; one of these is a sul-

phureous spring, which is so strong that it even taints

the surrounding air. There are also three springs, which

are said to be nearly as hot as boiling water, and which

ftre conveyed into the public baths of the city. The
climate of this place is very variable ; and the sudden

transitions from extreme heat to intolerable cold, produce

fatal epidemical distempers. At a small distance from

the city there is a pool of standing water, which is co-

vered with salt. The sheep are so numerous in the ad-
jacent country, that no fewer tnan lUO,OuO nave passed
over the bridge of Ardebil in one day. At Ardebil there
is a curious establishment ol the kings oi Persia, for

feeding the poor. Thirty-five immense boilers are used
for preparing the food which was distributed every
morning to crowds of beggars. During the reign of
Abbas, the distribution was made both in the morning
and the evening. This city was taken and burned by
Jenghiz Khan, 1222. East Long. 47° 23'. North Lat.
38" 14'. See Pcuchet's Diet. Gtog-ra/i/i. et Commer^.
vol. ii. p. 591. (o)

ARDECHE, a department of France, formed out of
the province of Vivarais, and deriving its name from the
river Ardeche, which rises near St Etienne de Luida-
rez, and runs from north to south. It is bounded on the

north by llie deparlinent of the Loire, on the west by the
departments of the Upper Loire and the Lozere, on
the south by the department of the Gard, and on the
east by the dep-irtnanl of the Drome and that of Vau-
cluse. This riepaitment is watered by the Loire, the
Ri.one, and the Ardeche, and produces all kinds of
grain, wines, cUesi uts, honey, wax, and silk. Tlie su-
perficial extent is about 550,004 hectares, or 1,077,929

square acres. Ai>out 33 or 34 htctares is covered with
ioiests. Population, 267,525. Contributions in the year
1803, 1,356,194 francs. Privas is the chief town of the

department, (n-)

ARDEE, or Atherdee, a small town in the county
of Lotilh, remarkable for a laige mount, called Castle-

guard, supposed to have bi en the work of the Danes.
Tnis mount, encompassed with a ditch, and covered wit'a

plantations, is 90 feet high, 140 feet in circumf rence

at its top, and 600 feet in circumference at its base. Two
concentric octagonal buildings seem to liave been built

upon the top of it. West Long. 6" 44'. North Lat. 53"^

50' 30". (w)

ARDENNES, one of the departments of France,

formed out of the principality of Rhethelois, and de-

riving its name from the celebrated forest of Ardennes,
in which it is situated. It is bounded on the north by

I'ne department of Jemappes, on the west by the depart-

ment of the North and of the Aisne, on the south by the

department of the Marne, and on the east by the depart-

ment of the Forests and tliat of the Meuse. It is water-

ed by the Aisne and the Meuse, and produces grain of

all kinds, wood, iron, coal, and slate. The superficial ex-

tent of the department is 525,281 hectares, or 1,029,189

square acres. The forests occupy nearly 200 hectares,

66 of which belong to the nation, 46 to the communes,
and 88 to private individuals. Population, 264,036. Con-
tributions in 1803, 2,591,272 francs. Mezieres is the

capital of the department- (s-)

ARDFERT, a small village in the county of Kerry,

but formerly the capital of the county, and the seat of

an university. See Smith's ./fccoiin/ of Kerry. (J)

ARDCiLASS, a sea-port town in the county of Down,
in Ireland distinguished by numerous ruins, and by a

curious natural cave, with a wide entrance from the

shore. There is here a range of old buildings, 234 feet

long and 20 broad, with three towers in front. It is call-

ed the JVtw Works, but its use has not been discovered.

0)
ARDISIA, a genus of plants of the class Pentandria,

and order Monogynia. See Botany, (to)

ARDRAH, Arder, formerly a kingdom on the slave

coast of Africa, but now a province of the kingdom of
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Dahomey. Ardrah, or Assem, or Azcm, as it is called

by the natives, is the capital of the countiy : It uas

formerly nine English miles in circumference, and con-

tained a number of shady walks and gardens, and a great

variety of spacious buildings. The town, however, was

lately in ruins. The general appearance of the country

is beautiful, abounding in hill and dale. The roads arc

good, and the valleys produce wheat, millet, yams, po-

tatoes, lemons, oranges, cocoa nuts, palm wine, and
salt. The rivers of Ardrah are small, but deep, and

very commodious for the transportation of merchan-
dise.

There are many horses in the canton of Assem, but

they were employed only for mounting the king's ca-

valry. The inhabitants of Ardrah, who are reckoned

insolent and mercenary, resemble the Dahomans and

the Whydahs in their manners. They make an incision

in each cheek, and turn up a part of the flesh towards
the ears, till it heals in that position. Polygamy is al-

lowed in Ardrah. Conjugal infidelity is punished with
servitude ; and persons wiio are insolvent are sold at the

pleasure of their creditors. The Ardrahs have no bury-

ing places, but are interred in a family vault, erected in

their own houses.

The slaves which were formerly exported from this

countiy, amounting annually to about 5000, were pur-

chased by beads, ear-rings, knivi.s, guns, silks, look-

ing-glasses, umbrellas, and a variety of the articles of

European manufacture.
The kingdom of Ardrah was invaded by the Eyoes,

in 1698, with a powerful army. Some of the Ardrahs,
who had been ill treated by tlieir king, or his caboceers,

had fled for redress to the prince ot aie Eyo;s. This
generous chief sent an ambassador to r^^nonstrate with
the king of Ardrah, and assured him, that, if iiis vice-

roys did not govern wiiii more justice and tenderness,

he would be compelled to mterfure. His advice being
treated with contempt, and tiie ambassador put to death,

the king of Eyoe poured his troops into Ardrah, and de-

stroyed almost half the kingdom; and though the gene-
ral of the Eyoes had obtained this signal victory, he was
hanged on his return for not having brought with him
the king of Ardrah.
The king having insulted his own brother, whose

name was Hussar, the irijured prince applied for assist-

ance to Guadja Trudo, king of Dahomey, and offered

him a large sum of money to revenge his wrongs. The
proposal was instantly accepted, and Trudo, in 1727,

serit off a large army, to annihilate his new eiKmy-
The king of Ardrah obtaining intelligence of the de-

sign, sent ambassadors to Whydah, requesting his as-

sistance against the common enemy ; but Wliyd:\h, dis-

tracted by faction, and considering Andrah as a formi-
dable rival in trade, whose ruin was more to be wished
than feared, refused to take the field, and thus paved
the way for its own destruction.

Ardr h drew out an army of 50,000 men; and, after

an obstinate and bloody engaji;ement of three davs, their

king fell in battle, and victory declared for the Dalionian
arms. Eight thousand prisoners were the result of this

battle, and tlie rcninani of the Andrah army fled with
precipitation to the moinitains and forests.

The land of Jaquin, on the sea-coast of Ardrah had
an hereditary governor, who annually paid several loaves
of salt as a tribute to the king of Ardrah. Tlie same
trilmte was offered to the victorious Trudo, and readily

accepted by this sagacious monarch. Ardrah has since

continued under the dominion of the kings of Dahomey.
See Smith's A'eiv Voyage lo Guinea, \). 171. Jiosiuan's
Descri/iiiunuf the count of Guinea, p. 315. Sneldgrave's
Account of Guinea, p. 7. Mud. Univers. Hint. vol. xiii.

p. 35y.; and Dalzel's Histori/ of lialtomeu, p. y— 13.

(-)
ARDROSSAN. See Ayushire.
ARUSCiiiR, or AuTAXKKXEs liABEGAN, a Persian

king, who lounded tlie dynasty of the Sassanides about
the beginning of tlie third century. See D'Herbelot'.s
Biblioth. Orient, p. 115. art. Ardshiu. Univers. Hint.

vol. xi. p. 146— 150. ; and Gibbon's Hint. vol. i. p. 272.
chap. viii. (?«)

Al^DUlN A, a genus of plants of the class Pcntandria,
and order Monogynia. See Botany, (to)

ARE, in tlie new Erench measures, is a surface
bounded by a square, whose side is 100 metres. Hence
an are is equal to 94,831 of a square foot. See Mea-
sure, (tw)

AREA, the quantity of space that is included in any
figure. Thus the area of a circle is the number of
square feet or square inches that it contains, (to)

AREBO, or Ahbon, the capital of the kingdom of
Benin, in Africa, situated on the river Formosa. It is

large and populous, and was formerly frequented by the
English and Dutch, from its being in the centre of the
commerce of Benin, (y)
ARECA, a genus of plants of the class Palmae, and

order Monoecia Enneandria. See Botany, (to)

ARELATE, or Arelatis. See Arles.
ARENARIA, a genus of plants of the class Dccan-

dria, and order Trigynia. See Botany, (to)

AREOMETER. See Areometer and Hydrome-
ter.
AREOPAGUS, a sovereign tribunal of Athens, so

ren^arkable for the purity of its decrees, that the gods
are said to have submitted their differences to its deci-
sion.

With respect both to the name and origin of this

celebrated court, autliors. seem much divided in opi-
nion ; some imagining Areopagus to be the proper name
of the court of justice in which the senate of Athens
assembled, while others contend that Areopagus was
the name of the whole suburbs of Athens ; and that in

these suburbs the hill stood on which the court was
built. The name Areopagus seems to countenance this
last opinion, as it signifies, literally, the hill or the rock
ol Mars. Tiie question of its origin does not seem more
satislactorily settled. It is said by Plutarch and Cicero
lo have been instituted by Solon, while others assert
that it vvas established by Cranaus about ISOO years be-
fore the Christian aera, or by Cranaus, one of his suc-
cessors. Demostlienes acknowledges his doubts about
this point, in his oration against Ctcsiphon. " The in-
stitutors of this tribunal, (says he,) whatever they were,
whether gods or heroes," Sec. The number of judges
in the Areopagus seems to have been varied at different
timi s. At first, lliis tribunal consisted of nine persons;
tliey were afterwards increased, however, so that some
have reckoned them at thirty-one, others at fifty-one,
and others at 500. The Areopagites were judges for
lile ; and, in order to render them more respected by
the people, a law was made by Solon, by which those
who had not been Archons for a year, and whose con-
duct in their office had not been found, after a severe
examination, perfectly free from reproach, sliould not
be admitted to the honour of sitting in this tribunal

;
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and, to give irioic cfTeci to this law, he subjected him-
self to it, and was only admitted on that title.

Before the institution of the Areopagus, Atiiens

Terns to have been governed by separate tribunals,

wiiich were multiplied by the most trifling accidents,

and which, having no fixed jurisdiction or dignity, were
perpetually interfering with each other, and creating

confusion in the state. For the purpose of concentra-

ting into one point those jarring powers, this court was
erected ; and as the manners and morals of the citizens

are, under a republic, as necessary objects of legislative

controul as positive crimes, the habits of the people, and
the whole scheme of their domestic life, seem to have

lain under the check of its jurisdiction. This extensive

auihoi ity was conferred on it by Solon ; so that this

court, which, in the time of Draco, only inflicted pun-
ishment on murder, poisoning, burning of houses, theft,

&c. now began to strike at the root of those crimes, by

arraiging itilencss, luxury, and debauchery. They en-

deavoured to excite an emulation, both atnong old and

young men, to save the state ; and fearing that an excess

ef wealth might corrupt the simplicity of republican

manners, they exacted from every citizen a minute ac-

count of his effects. They were particularly severe on

idle citizens, whom they regarded as the bane and dis-

honour of the state. We are informed by Isocrates, that

they were more anxious to prevent crimes, by repre-

senting them in an odious light, than by devising new
modes of punishment. It was their object rather to

reform public and private manners, by the effect of a

controul over the minds of the citizens, than to awe them
into abject submission by the dread of punishment. Their
vigilance was particularly directed to guard the morals

of the youth from corruption. They well knew, that

their passions are hostile to growing virtue, and that a

strong controul is necessary to prevent their minds from

falling a prey to sloth, and to degeneracy of every kind.

The austerity of their moral discipline was tempered,

however, with innocent pleasure. The youth were al-

lowed to indulge in all those exercises which gave

energy both to body and mind, and which, by improving

the health, gave an agreeable vivacity to the spirits.

Horsemanship and hunting were the exercises allowed

to the youth of better condition, while those among the

inferior classes were taught agriculture and commerce ;

from this principle, that industry is the mother of vir-

tue, and that idleness, by leading to indigence, must
produce the worst of crimes. In this wise arrangement,

their great aim was to prevent the poor from commit-
ting crimes, and to facilitate to the rich the acquisition

of virtue. For this purpose, the rich were compelled

to relieve the poor ;—the intemperance of the youth was
repressed by a severe discipline ; and corruption in

magistrates was checked by the punishments denounced

against it, and by the shame attending it. Religion also

came under the cognizance of the Areopagites. Plato,

we are told by Justin Martyr, durst never divulge his

private opinion concerning the Deity. He had learned,

it is said, from the Egyptians, the doctrine of Moses,

and had emljraccd it with ardour. But his dread of the

Areopagites, who were attached to the prevailing sys-

tem, would not permit him to name the author of his

sentiments, which were contrary to the common tradi-

tion. The pay of the soldiers, the distribution of the

public money, the public edifices, the cleanliness of the

streets ; in short, every thing which interested the pub-

lic, was subjected to the controul of this court. The

people themselves, jealous as they were of their own
power, did nothhig without consulting this assembly,
and even suffered them without a murmur to amend
their precipitate decrees.

Not satisfied, however, with having established good
laws, the Areopagus was extremely vigilant in watching
over their execution. With this view, they divided the
city into quarters, and the country into cantons. They
were thus actiuainted with the conduct of every citizen,
and there was nothing either in private or public which
was not submitted to their immediate uispection. Those
who had been guilty of any irregularity, were cited be-
fore the magistrates, and were reprehended or punished
in proportion to their misdemeanour.
However absurd many of those customs may appear

to those who live under a different mode of government,
and however they might dislike that incessant controul,

which in the senate and independent communities of
Greece the laws exercised over the habits and manners
of the citizens, yet it is impossible not to admire the
singular sagacity with which these communities were
constituted for their own peculiar ends. Considered in

this view, they will ever remain the pride and the glory

of human legislation. A whole community, bent and
fashioned into a particular form by the discipline of the

laws ;—all the prejudices, passions, and affections of

the people, gained over to the service of the state, are

wonderful effects, which cannot be indifferent to those

who speculate on human affairs.

The edifice of the Areopagus was extremely simple;
and it remained in its original simplicity till the reign
of Augustus. It was afterwards embellished with an
altar of Minerva, and two seats of solid silver, on one
of which the accuser sat, and the accused on the other.

The tomb of Oedipus was another of the ornaments of

the Areopagus. The senate assembled in a hall built

on the summit of a hill, which was ascended with dif-

ficulty by the old men bent with age. This inconve-

nience was submitted to, however, while they only

assembled for the three last days of each month. But
when public business had increased to such a degree,

as to render it necessary to assemble every day, the

Areopagites were obliged to remove their sittings to a

part of the city called the Royal Portico. When the

judges who assembled there in profound silence had
taken their seats, they were inclosed by a thread or

rather a cord drawn around them. They held their as-

semblies in the night, that their attention might not be

diverted to external objects, and that they might attend

only to the argument of the speakers. So far was this

principle carried, that in early times the parties them-

selves stated their cause in a.simple manner. The talent

of eloquence was thought dangerous, and fit only to

disguise crimes. The Areopagus, however, thought fit to

relax from this severity, and professional speakers were

at length allowed to manage the cause, both for the accu-

sed and the accuser. This tribunal, however, strictly pro-

hibited those warm and picturesque descriptions, which

rather tend to seduce than to enlighten the judgment.

When all the members of the senate were assembled, a

herald enjoined silence, and ordered the people to re-

tire. As soon as they had departed, the assembly pro-

ceeded to business ; and, as they deemed the least pre-

ference a flagrant injustice, the causes which fell to them

to determine were drawn by a kind of lottery, and the

same chance which brought them up, distributed them

to the different judges, small or great, according to the
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importance of the several causes. When the votes of

the judges were collected, each person gave his in si-

lence. They voted with a small flint, which they held

betwixt the thumb and the two next fingers, and which

they put into one of the two urns that stood in the cor-

ner of tlie hall. The one was called tiie urn of death,

the second the urn of compassion. The judges com-
monly brought their flints to the assembly, and put them
into the urn ; but, that all the suffrages might be col-

lected, the herald took the two urns, and presented

them, one after another, to every senator, commanding
him, in the name of the republic, no longer to defer his

acquittal or condemnation. From this method of giving

sentence, the thirty tyrants, to make themselves masters

of the decisions of the Areopagus, substituted another,

by which they knew exactly the opinion of the judges,

for they obliged them to bring their flints publicly, and
lay them upon two tables placed before them, the situa-

tion of which was quite opposite to that of the urns. The
first substances with which they gave their suffrages

were not small pieces of the bones of a hog, as some
authors assert, but sea-shells, for which pieces of brass,

of the same form, termed s/iondyta, were afterwards

substituted. The substances willi which they voted,

were distinguished by their form and colour. Those
which condemned were black, and perforated in the mid-
dle, the others were white, and not perforated. The pre-

caution of piercing the black ones tends to prove, what
\vc have already observed, that the court of Areopagus
sat in the night; for what end did it serve to pierce the

black shells or flints, if the judges could have seen them
and the white ones, and consequently have distinguished

their colours by the assistance of the light ? But as they
passed sentence in the dark, it is evident that a difter-

ence, besides that of colour, was necessary, to know
the black ones from the white.

After the suffrages were collected, they were taken
out of the two urns, and put into a third vase of brass.

They were then counted, and as the number of white
or of black flints was higher or inferior, one of the

judges drew with his nail a shorter or longer line on a

waxen tablet, on which the result of each cause was
marked. The short line expressed acquittal ; the long,

condemnation.
With regard to the emoluments of the judges, they

were moderate as well as those of the advocates. A
process was not enhanced in its expence on account of
its length, and when decision was postponed till next
day, the committee were only paid an obolus that day.

This accounts for the surprise which Mercury is made
to express in Lucian, that such sensible old men as the

senators of the Areopagus should sell at so low a price

the trouble of ascending so higli.

The court of Areopagus was obviously instituted for

the purpose of preserving that purity of manners, and
those strong feelings of patriotism, which arc essen-

tially necessary to the well-being of a democratical go-
vernment, and it was for a long time eminently useful

in repressing immorality and licentiousness. As insti-

tutions of this kind, however, originate from a general
disposition in the community, where they are estab-

lished, to encourage pure morals, and as they are pre-
served in full vigour only by the countenance which
their decisions receive from the people, they very soon
degenerate from their orip;inal purity, when the influ-

ence of luxury and corruption begins to spread around
them. Accordingly the prevalence of vice, among the

Vol. II. Part I.

Athenians, very soon began to infect the constitution of

the Areopagus. The severity of this court began to be
disliked by the multitude; and Pericles, with too much
success, used all his efforts to weaken its authority, by
taking from it the cognizance of many aflairs, which,

had before come under its jurisdiction. The Areopa-
gus itself hastened its own fall, by admitting members
whose conduct was not pure and unexceptionable. Cor-
ruption, at first secret and timid, grew insensibly open
and daring, and the most shameful crimes were soon
exhibited on the stage, and they were not copied from
the low and abandoned multitude, but from those sena-
tors, once the venerable and austere censors of idleness
and vice. The end of this judicature is in the second
century. The term of its subsequent duration is not
ascertained, but a writer who lived under the emperors
Theodosius the elder and younger, in the fifth ceiiiury,

mentions it as extinct. (^)

AREQUIPA, or ARsquiBA, a fine city of Peru, in

South America, situated about 20 miles from tlic c(yast,

and founded by Pizarro in 1536. It stands on the mar-
gin of the river Chili, in the beautiful valley of Quiica,
and the mountain Omati towers above it, covered with
perennial snow. The houses are vaulted, and neatly
built with stone. There is an elegant fountain of bronze
in the great square, and a handsome bridge over the
river. There is a large volcano in the neighbourhood;
and this unfortunate city has been four times laid in

ruins by dreadful earthquakes. It suffered very severe-
ly in 1785, before which its population Avas about
30,000. Large ships with difficulty enter the liarbour;
but, when they are once over the shallows, they may
ride securely in 18 fathoms of water. According to
Correal, wine, oil,' olives, flour, and corn, arc import-
ed here from Spftin, for the use of the provinces of Las
Charcas and Potosi. From Chili and Mexico they im-
port cotton, cloths, cordage, and other articles for the
use of ships. The air of Arcquipa is dry, and the cli-

mate temperate and salubrious. West Long. 73° 17'.

South Lat. 16° 20'. {jt)

ARETHUSA, the daughter of Oceanus, and one of
the attendants of Diana. When bathing in the Aipheus,
the god of the river was enamoured of her, and pursued
her over the whole country. Exhausted with fatigue,

she implored the aid of Diana, who tranformed her into

a fountain, which disappeared, and rose in the island of
Ortygia, in Sicily. See Ovid, Metainorjih. 5, fab. 10.

ylc/ieuxiis, lib. 7. See also Alpheus. (_/')

ARETHUSA, a spring near the city of Syracuse, in

Sicily, celebrated for the copiousness of its waters, and
the abundance of fish which it contained. At tiie pre-
sent day it still sends out such a very great quantity of

water, as to assume at once the size of a river; but it

is completely abandoned by the fish. According to Mr
Swinburne, it is a large pool of brackish water, near the
quay, defended from the sea by a wall, and almost con-

cealed by the surrounding houses. After an earthquake
it is sometimes dry, and its waters are occasionally af-

fected with subterraneous effluvia. See Brydone's Tour
and Swinburne's Travels, (j)

ARETHUSA, a genus of plants of the class Gynan-
dria, and order Diandria. See Botany, {tti)

ARETIA, a genus of plants of tiie class Pinlandiia,

and order Monogynia. Sec Botany. (-71')

ARETINO GuiDo, a native of Arezzo, in Tuscany,

celebrated for his improvements in music, flourished,

in the eleventh centurv. He became a monk of the or-

S s
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der of St. Benedict, in Pomposu, near Ravenna ; and

afterwards was made abbot of the convent of the Holy

Cross, at Avellano, in the neighbourhood of his native

city.

His new mode of musical notation was suggested to

him during the performance of the following hymn to

St. John, composed in 770, by Paul, a deacon oi the

church of Aquilcia :

—

UT queant laxis

UEsonure fibris

Rllra gestorura

FAmuli luoi'uni

SOLve poUutis

LAbiis reatum
Saiictc Joannes.

The reiteration of the words, and the frequent re-

turns of UT, RE, MI, FA, SOL, LA, made an im-

pression upon his mind, and suggested to him the

thought of using these six syllables in perfecting an im-

provement, viz. that of converting the ancient tetra-

chords into hexachords.

This new system, though opposed at its first promul-

gation, was soon universally introduced, and thus spread

the fame of its inventor over all Europe. Aretino was

invited to Rome by Benedict VIIL in 1022, and after-

wards by Pope John XIX. He was received by this holy

father with great kindness ; and, upon shewing him an

antiphonary, with the syllables marked according to the

new notation, the pope was so much delighted with it,

that he refused to stir from his seat till he had learned,

by means of it, to sing a verse. On his return from

Rome, Guido visited the abbot of Pomposa, in the du-

chy of Ferrara, who persuaded him to settle in the mo-
nastery of that place. There he composed a tract on

music, entitled Microhgus, which wSs finished in the

34th year of his age. He pulilished also another trea-

tise, entitled Antifihonarium ; but it is in a work, en-

titled Argumentum novi Cantus imjeniendi, that he has

explained his new system of notation.

Guido likewise improved the ancient method of writ-

ing music. Formerly all the notes were placed upon
one line, and distinguished by the letters of the alpha-

bet ; but Guido introduced the use of lines and spaces,

upon which points were placed instead of the letters of

the alphabet. These points were first disposed upon
four lines, and afterwards upon five ; and from them the

term counterpoint is derived. See Hawkins's Historxj

of Music ; Busby's Mus. Diet, and Burney's Mist, of
Music, vol. ii. (o)

AREZZO, the Arctium oi the ancients, a town of Ita-

ly, in Tuscany, situated on the slope of a hill in the

midst of a fertile plain, which produces plenty of grain,

wine, and oil. It was a place of very considerable trade

in the time of the Romans, and supplied the army of

Scipio with 120,000 bushels of wheat when he passed into

Africa. Arezzo, for some time, was an aristocratic re-

public. It was afterwards united to the Florentine

State, and at length transferred, with the rest of Tus-
cany, to the house of the Medicis. It had the honour
of giving birth to Maecenas, Guido, Aretino, and Pe-
trarch. East Long. 1 1° 50'. North Lat. 43° 28'. (tr)

ARGALI, or wild sheep, the name of an animal

which is thought to be the parent of all the varieties of

the common sheep. It is found in a state of nature in

the immense chain of mountains that traverses central

Asia ; and likewise in Kamtskatka, California, the Ku-

rile Isles, Corsica, Sardinia, Barbary, and the moun-
tainous districts of Greece. Sec Pallas's Travels, and
Shaw's Zoology, (y)
ARGEMOSiE, a genus of plants of the class Poly-

andria, and order Monogynia. See Botany, (w)
ARGENTAN, the Argcruomu??:, or Argentomagum,

of the ancients, a town of France, and the principal

place of a district in the department of the Orne. It is

situated upon high ground, in the middle of a fertile

plain, on the banks of the river Ornc. The manufac-
tures of this town are, lace, linen cloths, and light stuffs.

Before the revolution, 266 pieces of linen cloth were
manufactured annually, amounting in value to 18,845

francs. They wei'c transported by carriages to Caen,
in Normandy, where they found a ready sale. The
manufacture of white leather amounted to 100,000 francs

every year, in the time of peace. Population, 5618.

West Long. 0" 8'. North Lat. 38° 44'. {o)

ARGENTIERA, an island in the Archipelago, or

jEgean Sea, anciently called Cimolus, or Cimolis, and

forming one of the Cyclades. Its modern name is de-

rived from argcntum, silver., from the circumstance i.2

a silver mine having been wrought in the island. Ar-
gentiera presents nothing but rocky hills unclothed

with verdure, and vallies variegated only with shrubs

and thorny tliickets. A white fat clay, called cimolian

earth, covers the low grounds, and is used by the in-

habitants for washing their linen. The industry of the

inhabitants procures for them a scanty subsistence by

the culture of a little barley and wheat, which they sow
during the rainy season, early in autumn, and which is

reaped in March. They rear hogs and poultry; but

they are supplied with goats and grapes from the neigh-

bouring island of Milo. Out of the small quantity of

cotton which they plant, cotton stockings are knitted by

the women, and sold to the Europeans. The hogs,

eggs, and poultry, are purchased by the Europeans.

The Greek women here dress in a very particular man-
ner. They swell out their legs by putting on several

pairs of stockings, and their garments terminate about

two inches below the knee. Their neck is concealed

under a quilted corset, stiffened by whalebone ; so that

their beautiful shapes are completely concealed by their

unnatural dress.

There is only one place in the island which is in-

habited. It is a town of modern construction, erected

by some Greek fugitives in 1646, on the summit of a

rockv mountain of very difficult access. It is encircled

with lofty walls, and guarded by two gates ; and the

miserable huts, which are always filled with flies, have

no other covering than a roof of beaten earth.

The whole island exhibits a volcanic appearance. In

many places the rocks are calcined, and pozzolana was

found by Olivier. From a rock near the sea, there is-

sues a spring of water, which is so hot that a person

cannot hold liis hand in it. These waters are regarded

by the Greeks as a powerful remedy for rheumatism,

sciatica. Sec. Near to this spring, is the mouth of an

extinguished volcano, called Vrotno Limno, or Stinking

Lake, from the nauseous vapours which it emitted. At
a little distance from this lake, a number of caverns are

excavated in the rocks. According to Olivier, the po-

pulation of the island is only 200 souls ; Sonnini makes
it 200 families, and others 500 souls. The Turkish of-

ficers levy a tax on the island, of about 1600 piastres.

East Long. 24* 30'. North Lat. 36° 48'. See Olivier'^
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Voyage dans L'Emfiire Othoman^ Ecc. p. 127, Soniiini's

Travels in Greece and Turkey, p. 281.

ARGENTON, a beauiilul liulc town of France, in

the deparlment of the Inclre. It is situated on the river

Creuse, in a delightful valley, and is surrounded with

vineyards. In 1773, a glass-work was establishctl for

the manufactory of articles of flint glass, which have
obtained considerable celebrity. Population, 3395. East

Long. 1° 52'. North Lat. 46° 35'. (w)

ARGIL, or pure clay. See Oryctognosy.
ARGITHAMNIA, a genus of plants, of the class

Monoecia, and order Triandria. See Botany, (w)

ARGO Navis, in Astronomy, the ship Argo, a con-

stellation in tlie southern hemisphere : in the catalogue

of De La Caille it contains 258 stars.

That the shifi on the sphere relates to something else

than the Argonautic expedition of the Greeks, appears

from the following reasons. Pagasae, or Pegasae, in

Thessaly, from whence the Argonauts are said to have
Bailed, is in 39", and Colchis, (to which they were sail-

ing,) is in 45^ north latitude : the star Canopus of the

first magnitude, marked » by Bayer, in tlie constella-

tion Argo, is only 57° from the south pole ; conse-

quently this principal star, and great part of the con-

stellation Argo, could not be seen by the Argonauts,

either in the place from which they set out, or in that

to which they were sailing. If Chiton, then, as the

Greeks affirm, formed the sphere, for the use of the

Argonauts, is it likely that he would have given the

name of Argo to a collection of stars, most of which
vere invisible to the Argonauts ? In fact, this circum-
stance is sufficient to destroy the pretensions of the

Greeks to the honour of having formed the sphere ; for

they never would have placed such a prominent object

in their history as the ship Argo, in a situation in the

heavens, where but a small part of it could be observed
by the inhabitants of Greece. The most probable opi-

nion is, that the Greeks found the constellation of the

ship designed on some ancient sphere, probably of

Egyptian construction, and that they immediately ap-
propriated it, as they did the mythology of other nations,

to their own fabulous history. See Archimedes, {g)
ARGOLIS Argia, or Argeia, one of the six dis-

tricts of Peloponnesus, situated between Arcadia and
the ./Egean Sea. It contained the cities Argos, Nemea,
Mycense, Nauplia, Traezene, and Epidaurus. See
Athens, Greece, and Sparta, (y)
ARGONAUTA, a genus of univalve shells. See Con-

chology.
ARGONAUTS, famous heroes of antiquity, whos«

names and exploits are celebrated by almost all the an-

cient historians and poets. The fabulous history of the

Argonauts, is shortly this. Athamas, King of Thebes,
had two children, Phryxus and Helle, by his wife Ne-
phele, whom he afterwards divorced to make room for

Ino, the daughter of Cadmus. Nephele, to save her
children from the cruelty of their stepmother, brought
to them a famous ram, with a fleece of gold, said to have
been the son of Neptune, and directed them to mount
on his back and pursue their way to jEctes, King of Col-
chis. The ram carried them rapidly through the air :

but Helle, turning giddy, fell from its back into the strait,

which was afterwards called Ilellcspontus , or the sea
bi Helle, now the Dardanelles. Phryxus pursued his

aerial voyage, and, having arrived at Colchis in safety,

sacrificed the ram to Mars, and suspended his golden

Seecc in the temple of that god. The fleece was giiard-
od by bulls that breathed lire, and a dragon that nevel
slept. The ram was translated ijito heaven, and became
the constellation Aries, lience tailed by Lucaii, Velafinx
Jiortitor Helles.

In the mean time, Jason, the son of iEson, King ot

lolcos, came to claim his fathers's thione, which iiad

been usurped by his uncle Pelias, who, in order to

divert his ambition into a different channel, and to secure
his destruction, proposed that he should bring the gold-
en fleece from Colchis, promising to resign the king-
dom to him on his return. Jason readily undertook this
hazardous enterprise, and was joined by the most illus-

trious young men of Greece, amounting to the number
of forty-four, according to ApoUonius Rhodius, or fifty-

one, according to Valerius Flaccus. Among these were
Hercules, Theseus, and Perithous ; Castor and Pollux ;

Orpheus, Caeneus, Mopsus ; Peleus and Telamon; Cly-
tius and Iphitus ; Lynieus and Idas; Mcleager, Philoc-
tetes, Tiphys the pilot, .fisculapius the physician, and,
generally, the fathers of those heroes, who figured at

the siege of Troy. These were called Argonautae, from
the ship Argo, in which they sailed. This ship was the
first that ever was built, and had its name from the
builder Argus, the son of Danaus.

Jason and his companions stopped for a while atLem-
nos, where ambition seems to have given place to love,

and where they forgot the perils of their enterprise, in

the soft embraces of the Lemnian dames. Horn. II. viiL

fin. Ovid. Ep. vi. They next went to consult Phineus,
king of Thrace, famous for his skill in augury, who, as
the price of his services, demanded that they should
drive away the Harpies, which had been sent by Jupiter
to torment him, for his cruelty in putting out the eyes
of his two sons, Polydector and Polydorus. This ser-
vice beuig performed by Zetes and Calais, the sons of
Boreas, Phineus instructed them, how they should sail

past two islands in the mouth of the Euxine Sea, called

Cyaneae and Symplegades, which were accustomed to

dash together witli prodigious violence, to the certain

destruction of such as attempted to pass them. The
Argonauts effected this difficult passage by following

the flight of a pigeon.
Having escaped from this perilous adventure, other

dangers, not less formidable, awaited thorn on their arri-

val at Colchis. The conditions on which iEetes agreed
to deliver up the golden fleece were these ; that Jason
should force to the yoke the brazen-footed bulls, whose
nostrils breathed fire and death, and till with them a field

sacred to Mars, which never had been ploughed ; that

he should kill the sleepless dragon, and sow his teeth

in the ground which he had tilled, which should in-

stantly spring up into armed men, ready to attack him.
All this was achieved by the assistance of Medea, the

daughter of iEetes, a noted enchantress, whose good
graces Jason had been fortunate enough to obtain. By
her incantations, he was rendered invulnerable against

the breath of the bulls; the watchful dragon was lulled

asleep; and the armed men who sprung up from his

teeth, turned their arms against each other, upon Ja-

son's throwing a stone amongst them, by the direction

of Medea. Jason having overcome all these foiniidable

obstables, carried off the golden fleece, and returned
in triumph to his nativo country, carrying alon^ with
him Medea, whom he married and then deserted, which
drew down upon his house the bloody vengeance of this

S s 2
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celebrated sorceress. This part of the story is ininior-

tiilizcd in the Medea of Euripides.

Having tlius given the substance of this famous his-

tory, \vc should now endeavour to show what meaning
is to be extracted fiom this mass of fiction. But this is

an enterprise which, though less perilous, scarcely ap-

pears less hopeless in its issue, than that of the Argo-
nauts must have done, to any one who contemplated

their labours. We will not mislead our readers, by

pretending to unravel this mysterious hisiory : Wc could

exercise their patience sufficiently, by detailing the

conjectures of others; but we shall state only a few of

these, not so much in hopes ot satisfying the mind of a

rational enquirer, as with a view to show that tliis story

is involved in impenetrable darkness. In the first place,

the story of Phryxus and Helle riding on a golden ram,

is said to have arisen from their sailing in a ship, which
bore for its ensign, the figure of such an animal. And,
with regard to the famous expedition of the Greeks, to

carry ofT the golden fleece, it arose, according to Strabo

and Justin, from this, that the mountains of Colchis,

now Mingrelia, contained a great cjuantity of gold, which
was washed down by the torrents, and which the na-

tives used to collect, by stretching fleeces of wool across

the stream ; the Greeks fitted out their expedition, to

possess themselves of this precious metal. Pliny and
V'arro say, that it was undertaken to obtain the fine

wool of Colchis; whilst Suidas, accommodating his ex-

planation more exactly to the marvellous strain of the

narrative, tells us, that it was to get possession of a

parchment book, made of sheep's skin, which contain-

ed the whole secret of the philosopher's stone.

The moderns also must have their explanations, and

we are sorry to find sir Isaac Newton, on this subject,

disgracing his philosophy, by the most unfounded as-

sumptions. In his Chronology, he supposes that the

Argonautic expedition, which he fixes about 30 years

before the taking of Troy, was an embassy, sent by the

Greeks, to persuade the nations along the Euxine and
Mediterranean seas, to throw off" the yoke of Ameno-
phis, king of Egypt, during his absence in Ethiopia.

Dr Gillies, in the first volume of his history of Greece,
supposes that the Argonautic expedition was a confede-

racy, formed by the states of Greece, under the influ-

ence of the Ampliictyonic council, to repel the invasions

of their barbarous neighbours, and to enrich themselves
with foreign plunder. With regard to this opinion, we
inay say, that it is, at least, as good as any of its fore-

runners.

But, in truth, it would perhaps be easier to show that

such an expedition never existed, than to explain its

object and unfold its true history. For, after making
all due allowances for poetical fictions and embellish-

ments, there remain so many absurdities and contradic-

tions, that no ingenuity can reconcile them with com-
mon sense. The Argonauts, for instance, being inter-

cepted in their return by Metes, who pursued them to

recover his daughter, immediately directed their course
northward, and sailed through the heart of Europe, till

they reached the Cronian sea, or Baltic, from whence
they steered homewards through the British seas and
the Atlantic, and at last entered the Mediterranean, by
the straits of Gibraltar. Hesiod carries them through
Asia, and then brings them round by Libya into the

Mediterranean. Now, assuredly, such a navigation as

this never could be performed by any vessel but Noah's
ark ; and, accordingly, Mr Bryant refers the whole of

the Argonautic history to traditionary stories respecting
the deluge, which the Greeks, according to their usual
practice, disfigured by their fictions, and appropriated
to their own history. The learned author, however, is

more successful in demolishing the systems of others,
than in establishing his own ; but, whatever may be
thought of his own opinion, he seems to have otmon-
strated, that there is not a single circumstance connect-
ed with the Argonautic expedition, that can be depended
on, but that the whole is a mass of indigested fables.

And yet it seems to rest on as good authority as the siege
of Troy ; but we tremble when we think of the conse-
quences that might arise from this admission ; and, as
we never wish to encourage unreasonable scepticism,
we shall here close our speculations in the words of the
Roman satirist

:

• Hkc si qiiis . - laboret
Reddeie certo ; sibi niliilo plus ex))licet, ac si

Insanire paret certa i-atione moJocjue. (g)

ARGOPHYLLUM, a genus of plants of the class
Pentandria, and order Monogynia. See Botany, (w)
ARGOS, Argi, now Argo, formerly the capital of

Argolis. According to Strabo, it was the principal city

of Peloponnesus, excepting Sparta ; and was decorated
with many splendid temples and statues. It carried oa
a considerable trade, and was remarkable for its excel-
lent breed of horses.

The modern Argo does not exhibit any traces of its

ancient magnificence. It is of considerable extent, and
consists of a number of whitened cottages, built with
mud. A handsome mosque, and a conical hill, crowned
with a castle in ruins, give a little variety to this unin-
teresting village. See Strabo, lib. viii. Pom/ion. Md. i.

cap. 13. ii. cap. 3. Ptm. 7. cap. vol. 56. Bryant's Anc.
Mijthol. vol.ii. p. 506, and Chandler's Travels, (j)
ARGOW, or Argovia, a district in the canton of

Berne in Switzerland. See Beune.
ARGUIN, or Arguim, probably the Cerne of the an-

cients, an island situated in the Atlantic, near the wes-
tern coast of Africa, in a bay of the same name. It was
discovered by the Portuguese in 1444, and has been sup-

posed to have been the chief station of the Carthaginians,

when Hanno sailed along that coast. According to

Bougainville, the cisterns found in this island were con-

structed by that enterprising people. Arguin is about

two miles long, and, though of little importance, has

been the scene of several petty contentions among the

Portuguese, Dutch, and French, who, in their turns,

gained possession of the island. West Long. 17° 20'.

North Lat. 30° 22'. See Dapper's Descrijition de U
Afrujue,^.'2\6. {j)
ARGUNSKOI, a town of Russia, in the government

of Irktusk, situated on the west bank of the Argun, a

river which forms part of the line of separation between
the Russian and Chinese empires, and which is remarka-
ble for its fine pearl fishery. The fort of Argunskoi was
built in 1682, on the east bank of the river, for the accom-

modation of those who levied the tribute from the Tungu-
sians ; but in 1689 it was rebuilt on the west bank, where
the town now stands. The surrounding country is fertile,

and the air is salubrious, but so extremely cold, that, even

in summer, the thaw does not extend more than two or

three feet below the surface. Slight shocks of earth-

quakes are frequently felt in spring and in the beginning;

of winter.

In the neighbourhood of this town are silver piineS,
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called the Argunskian^and sometimes the Nertschin-

skiaa mini.s. Tlie ore, which is not far from the sur-

face, occurs in miibses and strata. One pound ot tlic

silver extracted from this ore contains the value of two
ducats and a half of fine gold. In the years 1740 and
1741, above 2600 pounds of pure silver, and 27 pounds
of hue gold, were sent from these mines to Si I'eters-

burgh, for the use of the crown. There is a mountain of

fine green jasper, about six miles to the south-east of Ar-
gunskoi; and in the neighbourhood are several salt lakes.

Great quantities of common salt are found floating on their

surface. East Long. 120'' 15'. North Lat. 50° 50'. (o)

ARGUS, the son of Aristor, was said to have had an
hundred eyes. For an account of this fabulous person-

age, see Ovid J\/eia»wr/t/i. 1 Fab. 1213. .J/io/lodorus, I.

cap. 9, 2. cap. 1. (y)
ARGYLESHIRE, or Argyllshire, a maritime county

in the west highlands of Scotland, bounded on the north

by liiverness-shire ; on the east by Perthshire, Dumbar-
tonshire, and the frith of Clyde ; on the south by the

Irish sea ; and on the west by the Atlantic ocean. Its

extreme length, from north to south, is about 1 14 miles ;

and its breadth about 70, or, including the remoter
islands, about 90 miles. It is divided into five districts,

viz. Cantire, Knapdalc, Argyle Proper, Cowal, and Lorn.

These divisions embrace several of the Hebrides, and
are subdivided into 49 parishes. Argyleshirc is in gen-
eral very mountainous, and its features vary considera-

bly in dittcrent districts. Towards the confines of In-

verness-shire, Perthshire, and Dumbartonshire, the

aspect of the country is exceedingly savage and grand.

Bleak mountains, covered with heath, or terminating in

rocky cliffs, rise to the height of 2000 or 3000 feet, and
pour numerous torrents into low narrow vallies, which
hardly separate their bases. Towards the south-west,

the hills are lower, the vallies more extended, and the

scenery becomes peculiarly romantic and beautiful.

Arms of the sea, winding between low green hills skirted

with woods ; cultivated plains, watered by rivers, rocks
crowned with the ruins of old castles, form the nearer
part of the scene ; while the view of the Atlantic ocean,

or the lofty summits of distant mountains, close the

remote prospect.

The soil of Argyleshirc is chiefly of the following
species : 1st, a gravelly soil, mixed with vegetable mould,
occupying the more lofty mountains, and the course of

the rivers, which have their sources in them : 2d, peat-

moss, occupying the extensive moors and the low
grounds, from which the water docs not flow freely : 3d,

decayed limestone : 4th, decayed slate, generally mixed
with coarse limestone. Of the two last the first is a

light soil ; the latter more stiff; both arc very fertile,

and found in those parts of the country which rise to no
great height above the level of the sea. They form the
great mass of the soil in the fertile districts of Mid-lorn
Nether-lorn, Craignish, Sec. 5th, a barren sandy soil

originating from freestone, or micaceous schistus, pre-
valent in the most westerly parts of the mainland, and
some of the islands. There are several other kinds of
sail beside these ; and sometimes the soils in two ad-
jacent fields are perfectly different; sometimes the
several species graduate insensibly into one another.
The mountainous and barren districts of Argvleshire
are employed in rearing a coarse woolled, l)lack-faced

breed of sheep, lately introduced from some of the low-
land counties : the more fertile hills are stocked with
black cattle of a native breed, considered by cattle-

dealers, as combining a greater number of valuable
qualities than any other in Britain. Both these species
ol cattle are annually exported in great numbers to the
English pastures. The crops cultivated in tiiis county
are tliose suited to a light soil and moist climate, such
as barley, oats, and potatoes; and, if employed exclu-
sively as articles of food, would, besides su[)porting the
present population, furnish a considerable surplus lor

exportation. But as the barley is almost entirely con-
sumed by the distillers, the inhabitants are obliged, in
average seasons, to import meal in considerable quan-
tity. This import has of late years been gradually de-
creasing.

The fisheries along the coast are peculiarly valuable.

Vast quantities of herrings are caught in the different

arms of the sea, with which the country is intersected.

Lochfyne alone is supposed to yield upwards of 20,000
barrels annually. Cod, ling, tusk, and mackarel, arc
found in great abundance near the islands of Tirey, Mull,
he. ; and the seath, or cole fish, is got with such facility

as to be in little esteem. Besides the boats occupied in

these fisheries, several sloops belonging to Campbel-
town, Oban, Sec. are, in the proper season, sent to the nor-
thern fisheries, and during the rest ol the year arc em-
ployed in the coasting trade.

Argyleshirc cannot boast of any important manufac-
tures. The chief are the formation of salt from sea
water, near Campbeltown ; the spinning of woollen yarn,
by machinery, near Inverary ; tanning of leather at Oban ;

and the manufacture of pig-iron at the Bunaw furnace.
T)ie ore employed at Bunaw is conveyed by sea from
England, and, after being smelted by charcoal, is export-
ed to the English manufactures.

About twelve years ago, the benevolent TNIr Dale, of
Glasgow, made an attempt to establish, in Lorn, some
branches of the manufacture of cottons ; but, from causes
of which the writer of this article is ignorant, the un-
dertaking failed completely. Since that period, the weav-
ing of cottons for the Glasgow merchants has been
spontaneously introducing itself.

Previous to the year 1745, the obstacles to improve-
ments of all kinds were insuperable. The chieftains, by-

having the power of inflicting arbitrary punishments on
their followers, held them in a state of absolute depen-
dence and slavery. The property of the vassal was ex-
posed to the pillage of neighbouiing tribes, and the un-
controuled extortion of a rapacious inasier. In such a
state of society, the motives to agricultural improvement
were extremely feeble. The only roads to wealth were
the favour of the chief, or the plunder of some neigh-
bouring clan. The country was accordingly ill cullivated,

and the lower ranks of its inhabitants, ignorant, depen-
dent, poor, and wretched. We have heard and read en-
comiums on the feudal system, on the filial affection

which the clans bore to their chieftains, and the parental
kindness exercised by the chieftains towards their clan.

But there have been also equally warm eulogies on the
happiness of West Indian slaves, and the tender superin-
tending care of their masters.

By the abolition of the feudal system, the payment of
rent in kind being no longer necessary, the landlord, for

his own convenience, converted it into money, permitting
the tenant to raise those kinds of produce which he found
most profitable, and to dispose of them in the manner
most advantageous. These changes, so favourable both
to landlord and tenant, took place almost immediately
after the act for disarming the higUlanders. But ano-
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ther oppressive custom continued till a very late period :

The ancient lairds, accustomed to regard the welfare of

their vassals as a very secondary considpraiion, had uni-

versally laid down a rule, that, whatever might be the

.state of the tenant's own crop, he must, on a regular

sununons, appear, with his servants and horses, to make
the landlord's peat, or to cut and house his hay and corn.

This practice, so palpably absurd and unjust, has, within

the last twenty years, been almost compltlely abandoned.

Immediately after the rebellion, the inhabitants of Ar-

gyleshire embarked to a very great extent in smugglmg,

by which several individuals made considerable fortunes.

This traffic, though generally injurious to a country, Imd,

in the present instance, a beneficial effect. By its simi-

larity to their former predatory mode of life, it was

peculiarly suited to their habits, and excited among them

a spirit of enterprise, to which the subsequent introduc-

tion of the excise laws gave a more laudable direction.

Since this peiod, Argyleshire has improved with a

rapidity almost unexampled. Roads have been formed,

intci-secting the country in every direction ; the kinds of

grain best adapted to the soil and climate are carefully

cultivated ; a proper rotation of crops is very generally

followed ; villages have sprung up, and a spirit of in-

dustry and enterprise has diffused itself through the

county. These improvements are all in a progressive

state. Exclusive of the roads constructed at the ex-

pence of private individuals, and by assessments upon

the county, there are six roads, whose aggregate length

is 90 miles, and five expensive landing quays, to which

government have contributed, nearly completed, under

the direction of Mr Telford. Five other lines of road

and a harbour have been surveyed by the same engineer,

but not yet executed. When, with the present progres-

sive state of Argyleshire, we combine its peculiar local

advantages, possessing, in its numerous waterfalls, a

cheap moving power for machinery, bounded by an ex-

tensive sea coast, indented with excellent harbours,

situated in the vicinity of the best fishing grounds, and

in the track of vessels coming either from the north

seas, or through the Caledonian canal, having an easy

communication with Ireland, the west coast of Britain,

and with the West Indies, to which its fisheries would

seem particularly to connect it, we may safely predict

that this county will shortly be one of the most valuable

in the British empire. The chief obstacle to improve-

ment in Argyleshire, is the general moisture of its cli-

mate, and especially the frequent occurrence of early

autumnal rains : These often lodge the crops be-

fore they have ripened, and prevent the ear from filling ;

or, if the gi-ain has, before their commencement, arrived

at maturity, delay the period of cutting and securing it,

till the over-ripe crops are shaken by the equinoctial

gales, leaving but a scanty return of unsound seed, and

damaged straw. This danger is the more discouraging

to the industrious farmer, as the heaviest crops are al-

ways the most liable lo sustain hijury. The same pe-

culiarity of climate is, however, favourable to the rearing

of green crops, such as the grasses, turnips, &c. to which

the" soil is also particularly well adapted. These, there-

fore, ought to receive the principal attention of the

agriculturist, as presenting the best prospect of remu-

nerating him for his trouble. Another serious obstacle

to improvement is the scarcity of coal, 1)y which the

most valuable part of the season, which should be em-

ployed in making hay, is wasted in cuttuig and drying

peat, for winter fuel. This scarcity has been somewhat

relieved of late years, by the abolition of some absurd re-

gulations against carrying coal coastwise, but is still a

serious evil.

The leases in Argyleshire are generally granted for a

short period, and the rent demanded for lands is truly

exorbitant. This is, in some cases, owing to unjusti-

fiable measures taken by avaricious landlords, to excite

their tenants to offer more than a possession is really

worth ; but is chiefly to be attributed to the great increase

in the price of cattle within the last 15 years, which has

led landlord and tenant lo form extravagant expectations

as to the future, and induced the tenant to take lands at

a ruinous rent, upon the speculation, that some subse-

quent rise of markets may render his bargain advan-

tageous. The small number of other employments
which this county can afford, by creating a keen competi-

tion for farms, also tends to enhance their price. As
these causes are temporary in their nature, it is to be

hop>ed that in a few years the rent of lands will be better

proportioned to their real value ; and that the duration of

leases will be considerably extended. At present the

tenant is kept destitute of the funds necessary for con-

ducting any spirited improvements, and has no prospect

that the capital expended in executing them shall be

returned to him before the expiration of his lease. We
have the utmost satisfaction in mentioning, that the con-

duct, both of the present and late dukes of Argyle, to

their tenants, has been regulated by the most liberal and

humane principles: without seriously diminishing their .

revenues, they have uniformly let their estates on such

conditions as ensured the prosperity of their dependants.

We are sorry that we cannot extend the same praise to all

the other great proprietors.

The mineral productions of Argyleshire, arranged ac-

cording to the order of their relative importance, are-
Lime, found in almost every part of the county ; that

found at Lismore is of superior quality ; besides being

a white, firm, and durable cement for buildings, it pos-

sesses the valuable property of becoming hard under

water, which renders it peculiarly fit for canals and har-

bours. A hard slate, of a deep blue colour, is nearly as

abundant as the lime ; the best quarries are at Easdale

and Balachulish, from which immense quantities are ex-

ported to the low countries of Scotland. Veins of lead

are frequent in the limestone and other strata ; mines

of this mineral are wrought to a considerable extent

at Strontian and Islay ; in which last place a vein of cop-

per is also wrought. Coal pits have been wrought near

Campbeltown for many years. The coal was at first of

very inferior quality, but we understand that of late a

bed of good coal has been discovered, and opened with

success. Seams of coal also occur in Mull, and differ-

ent other parts of the county ; but so situated, that the

returns would not defray the expence of digging, and of

conveying them to market. It is probable, however,

that a skilful search would discover several strata of

coaJ which might be wrought to advantage. Several

other minerals, which at present are entirely neglected,

may, at some future period, become sources of wealth

to this county. Such as vast quantities of bog-iron ore ;

several kinds of marble ;
porphyry ; jasper ; rock-crys-

tal of various shades
;
garnets, generally embedded in

mica slate ; sand-stone, white and gray ; and small quan-

tities of quicksilver.

The strata of Argyleshire present an aspect more in-

teresting to the geologist, or scientific n;incr-ilogist,

than to ihe practical miner. The confused and broken
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state of the strata, the great vuriation in their inclination,

and die sudden transitiotis from one specits of rock to

another perfectly distinct, while they damp the hope of

finding connected veins of ore, seem to point out this as

a district in which those powers which govern the mi-

neral kingdom have acted with more than usual energy,

and where we might expect them to leave more distinct

traces of their nature and mode of operation. Tliis tine

field for observation has, however been almost entirely

neglected. Tliose observers who have communicated

the result, of their researches, have been cither so wed-

ded to the volcanic hypothesis, as to class vitrified forts,

sand-stone, pudding-stone, whin-stone, &c. indiscrimi-

nately under the denomination of lava ; or so occupied

with the inspection of minute specimens as to neglect

examining the grander mineralogical features of the

country.

We hope that professor Playfair will dispel this ob-

scurity, by publishing his observations on this county.

Endowed with an experienced and critical knowledge,

fitted to detect the minute differences between minerals,

and a philosophical mind to perceive their general

relations, and to trace the theoretical inferences to which

these relations lead, his remarks on the mineralogy of

Argyleshire would be peculiarly instructive and inter-

esting. In the mean lime, the writer of this article

hopes that an account of some appearances which he ob-

served about four years ago, may not, in the absence of

better information, be disagreeable to the reader ; and

that his having then paid attention to them merely from

curiosity, without any prospect of publication, may form

an excuse for the scantiness of the materials, and the

small tract of country from which they are collected.

In travelling along the coast of Lorn, from Appin-
house to the extremity of Craignish, a distance of about

thirty-five miles, in a straight line, the lowest rock which
can be perceived, and on which the others are superin-

cumbent, consists of alternate strata of slate and a deep
blue stone, generally fit for making lime, but sometimes

graduating into a stone of nearly the same external

character, which does not readily effervesce with acids.

We shall, however, to avoid circumlocution, class them
under the denomination of limestone. At first sight,

these strata appear to be nearly vertical, and inclined to

the horizon at difievent angles. But, after viewing them
in diflerent directions, and comparing them with one

another, we perceive that the strata have really an incur-

vated form similar to waves, or a series of arches ; and
that those which we mistook for vertical strata, are

merely the remaining abutments of arches, whose upper
curvature has been demolished during the lapse of.ages.

In favourable situations, we discover strata, which can be

traced through a series of several arches ; but, in general,

so little of the rock is exposed, as to render this ex-

tremely difficult. The arches sometimes rise with an

uniform curvature, 20 feet or more in height, and 50 or

100 feet in span ; at other times, their height and span do

not exceed three feet ; and the strata, in descending

from the summit of the wave, are bent hack in such a
manner as to have a nearer resemblance to folds or plaits

in a piece of cloth, than the circular curvature of an
arch. The ridges of the waves run, with very little de-
viation, from north-east to south-west. The outline of

the coast, the ranges of hills, and the lakes and branches

of the sea, follow nearly the same direction ; from which
we.may infer, that these waves have entirely determined
the form of the country, or that the same cause which

produced the waving m the strata, also fixed the height

and bouiidaries oi tlie land. The lower strata are gene-

rally limestone, Ironv an inch to between one foot and a

half to two leet in thickness, separated by beds of slate,

whose thickness varies from three feel to a thhi filuj,

scarcely one-tenth of an inch ; above these are frequent-

ly placed immense masses of slate, rising to more than

100 feet in heigiit. Where the strata consist chiefly of

limestone, with few or very thin strata of slate interpos-

ed between them, the arches or waves in the strata are

diminished in height and breadth, but more in the latter.

The curvature at the summits and hollows of the waves
is more acute relatively to the magnitude of the whole
wave, and the thickness of a stratum is frequently five

or six times greater at the summit of each wave, and at

the hollow where it begins ascending to form the next

wave, than at the intermediate point where the contrary

flexure takes place. When, on the other hand, slate

strata of considerable thickness are interposed, the

arches are larger, their curvature is more circular, the

limestone strata preserve their thickness nearly uniform,

and the thinning at the point of contrary flexure always

takes place at the expense of the slate, so that we have

sometimes seen slate strata two or three inches thick,

in other parts reduced to a mere film at this point.

Wherever the flexure is great, the limestone strata

have fractures through their whole thickness, and pa-

rallel to the axis of curvature or summits of the waves.

When the fractured stratum is of great thickness, or

when those adjacent are limestone, there is in general

one large fracture near the greatest flexure, filled with

a vein either of quartz or calcareous spar; but when the

stratum is thin, and enveloped by strata of slate, there

are numerous small fractures tending to the centre of

curvatiu'e, and filled sometimes with thin veins of coarse

slate. Besides these, there are other fractures traversing

the strata at right angles to the former, and which, by

breaking their continuity, prove that theii- own origin is

referable to a later period.

Near Oban, there is a beautiful instance of how much
the form of the slate strata depends on the adjacent lime

stone strata. Two parallel limestone strata, each about

eighteen inches in thickness, ascend with a gentle cur-

vature, hardly to be distinguished from a straight line.

Between these, are two strata of slate, separated by a
thin stratum of limestone ; which latter stratum, instead

of being parallel to the first-mentioned limestone strata,

ascends between them in a serpentine form, giving the

adjacent slate strata a figure deeply serrated. The frac-

ture sustained in consequence of curvature is in this

case very strikingly exemplified. In slate rocks, the

fissure or direction in which they may be split by a
wedge, and the cross cut which determines the dimen-
sions of the flags into which they break, merit particular

attention. These are readily mistaken for the stratifica-

tion, but are exceedingly distinct from it. In all the

slate strata, which we have had an opportunity of ex-

amining, the plane of the fissure in any stratum con-

tinues parallel to itself, whatever may be the contorsions

to which the stratum has been subjected ; and the line

in which the plane meets the surface of the stratum

is uniformly parallel to the ridges X)f the waves into

which the stratum is bent ; -(vhile in different strata the

inclination of the plane of fissure is various. Thus, in

a small slate rock near Dunolly, there are two arched

strata, one of which is incumbent on the other. The fis-

sure of the lower is horizoatal, and of the upper one ver-



528 ARG ARI

tical. The cross cut in slate rocks is generally at right

angles to the fissure ; and whatever may be the other

strata in the rock, it seems to determine the rents by

which the rock is cut.

The rocks most apt to obtrude themselves on the eye

of the tra\eller, are pudding-stone and sand-stone, in-

cunibtnt on the strata which we have been describing.

The pudding-stone is composed of rounded stones, of

quartz, granite, jasper. Etc., embedded in the sand-stone,

which consists of minute angular fragments, cemented
generally by lime. The strata of these rocks are nearly

horizontal, much fractured and disturbed by numerous
slips. The fracture has an even surface, and in its

course cuts through the rounded pebbles of which the

rock is composed. No such contorsions as occur in the

slate strata are to be observed in these rocks. From
the crumbling nature of the pudding and sand-stone it

is difficult to observe their junction with the subjacent

rock ; but wherever this can be observed, the waves of

the slate and limestone are found to have their summits
broken off, and the pudding-stone, at the place of junc-

tion, contains their angular fragments. Numerous bars

of whin, cut indiscriminately through the various rocks

which occur in this district. They run in a N. N. W.
direction, which, from its coincidence with the direction

of the cross cut in the slate, is probably dependent on

it. The following seems to be the literal translation of

these phenomena. This country is of tu'o formations

at distinct and remote periods. In the first of these,

the slate and limestone strata were deposited on a great-

er surface than they now occupy. They were subse-

quently acted on by some force, which increased their

depth, and diminished their extent, by at least a third

of their former dimensions. The direction of this force

must have been from the south-east or north-west. The
limestone was then in a state of softness, approaching

to that of chalk, mixed with clay, and the slate still

more flexible, so as to yield to the difference of speci-

fic gravity between it and the limestone. After this

compression the slate acquired the species of crystalli-

zation, on which fissure depends, and the different strata

hardened to rock. In this state they remained exposed

for a long period, perhaps several centuries, till the

slate and limestone rock began to fall to pieces, and

sustained a considerable decay. A second formation

then took place. Water-worn stones, fine sand, and

mud, were by some cause deposited on the original

strata, and consolidated into rock. After this consoli-

dation, rents were somehow produced, occasioning those

vast chasms which we now see filled with whinstone.

What was the sera of the different formations, what the

astonishing power which could compress the first for-

mation, throughout an extent of nearly forty miles, what

rendered the strata then fluid, and subsequently pro-

duced their induration ? How or whence was the second

formation conveyed to its present situation ? What sub-

sequent convulsion produced the extensive rents through

both formations, and filled them with whin ? These, and

several other queries, suggest themselves to the inqui-

sitive mind, but their consideration would lead us into

the disputed ground of hypothesis. So far as we have

gone, we are led Ijy the facts, not by preconceived opi-

nions. Little acquainted with geology, and partial to

no system, we at first regarded the strata with an apa-

thetic indiffei'cnce ; but we shortly, with a species of

awe, pe'.cei<ved ourselves in a theatre, where astonishing

powers had exerted themselves, and the remote convul-
sions of nature seemed unfolding themselves to view ;—
the scene became interesting, and led us to the conclu-
sions we have deduced above. They have probably been
deduced by many others. To us they spring from the
phenomena. Population in 1755, 65,231. Population in

1790-1798, 76,000; and in 1801, 75,701. See Johnson's,
Pennant's, and Garnet's Tours, and Faujas de St Fond's
Travels. See also Bergonium, Corry Vrecan, Dun-
STAFFNAGE, ICOLMKILL, ISLAY, and StRONTIAN. {4')

ARHUS, or Arhusen. See Aarhusen.
ARIA, a lake in Persia. See Durrah.
ARIADNE, the daughter of Minos II. King of Crete.

Having fallen in love with Theseus, who was sent to

destroy the Minotaur, she gave him a clue of thread,

which enabled him to extricate himself from the sinuo-

sities of the labyrinth. After conquering the Minotaur,
Theseus married Ariadne, and carried her to the isle of
Naxos, where he abandoned her in a state of pregnancy.
Whether she killed herself in consequence of the cru-

elty of Theseus, or afterwards lived and married Bac-
chus, it is scarcely worth while to enquire. Ariadne's
fountain, in the isle of Naxos, is still shown to travel-

lers. See Plutarch in Tlies. Ovid, Alctamorjih. lib. 8.

Fab. 2. Bygin, Tab. 14, and Olivier's Voyages dans L'
Empire Otlioman, torn. ii. p. 1 10. (ii')

ARIANO, a town of Italy, in the ulterior principality

of Naples, situated on the summit of a mountain. It

has neither trade nor manufactures, and has been in a
state of decay since the earthquake in the year 1456. Po-
pulation 1400. East Long. 15° 19'. North Lat. 41° 8'. See
Swinburn's Travels uito the Two Sicilies, vol. i. p. 202. (7)

ARIANISM, those peculiar tenets, concerning the

Son of God, which were originally held by Arius, a
presbyter of the fourth century. He maintained, in op-

position to the received opinions on this subject, that the

Son is essentially distinct from the Father, that he is

only the first and greatest of those beings whom God
created out of nothing, and consequently that he is in-

ferior to the Father, both in nature and in dignity.

This new doctrine soon found a multitude of abettors

;

and, though condemned by two councils at Alexandria,

and by the celebrated council of Nice, in Bithynia, con-

tinued to gain ground till it had infected a considerable

portion of the church. It gave birth to a controversy

which was carried on for a long series of years, with

the utmost violence, and was productive of much indi-

vidual and public mischief. Both parties were actuated

by the most intemperate zeal. They were equally guilty

of employing force, rather than argument, to settle the

dispute. Every mode, however exceptionable, of reci-

procal injury and abuse, was eagerly adopted. And it

is difficult to determine which of them exceeded most
the bounds of decorum, justice, and humanity. After

experiencing a variety of fortune, which it would be at

once painful and useless to detail ; after being alternate-

ly protected and persecuted by the civil power ; after

giving rise to opposing councils and contradictory de-

crees, and spreading confusion and perplexity over the

whole Christian world, for more than half a century ;

the Arian faith received a blow from the hand ofTheo-
dosius the Great, from the effects of which it never

completely recovered. He drove the Arians from their

churches, enacted penal laws of the severest kind, car-

ried into full effect the decrees of the Nicenian council,

and succeeded so perfectly in his efforts to crush the



ARIANISM. 329

obnoxious heresy, that the public profession of it was
eonfined to the Goths, Vandals, and other unconqucred
tribes.

While Arianism was thus opposed and checked by

the exertions of its enemies, it suffered nearly as much
from the divisions that tuok place among its friends.

These soon began to differ in opinion ; and, yielding to

the impulses of imagination, or indulging in the use of

metaphysical subtilty, gradually separated into a great

variety of subordinate sects. The shades of doctrine

by which these sects were distinguished, appear to have
been in most cases very nice, and in some quite imper-

ceptible. But this circumstance did not prevent them
from hating one another as cordially as they ever hated

the orthodox ; and wasting, in mutual recriminations

and animosities, that zeal which should have been solely

directed against their common adversaries. Such dis-

cords indicated great weakness and corruption ; but it

is some consolation to reflect, that they were instrumen-
tal in retarding the progress of error, and obtaining an
easier triumph to the cause of religious truth.

It is impossible, and, indeed, would serve little pur-
pose, to give an accurate and detailed account of the

various sects that sprung from the original stock of Ari-

anism. Mosheim is of opinion, that they may all be rank-

ed under two classes, the Semi-arians and the Euno-
niians. But the Eunomians, so far as we arc qualified

to judge froiTi what is said of them by the ancient wri-

ters, seem to have differed from the genuine Arians, in

nothing more than the particular name which they as-

sumed. They contended that the Son is dissimilar to

the Father in essence, as well as in other respects, which
is exactly, though not so explicitly announced, the doc-
trine maintained by Arius himself. But they thought
proper, from some motive which is not recorded, to

range themselves under another leader, and to follow in

the footsteps ofEunomius, a man ofextensive knowledge,
but of a restless and aspiring temper. The Semiarians,
on the other hand, whom the Eunomians professed to

oppose, entertained opinions which were evidently a real

and distinct modification of Arianism. Not choosing to

expose themselves to odium, by departing so widely as

Arius had done, from the established belief, or, not
thinking themselves warranted to do so by the language
of scripture, the Semi-arians declared, that, though the
Son is not consubstantiat (o/twsrjes) with the Father, he
is yet similar in substance or essence (o/ttosr/oj) to the
Father, not by nature, but by a certain peculiar privi-

lege ; and a majority of them professed their belief in

the divinity of the LOGOS, while they denied the same
attribute to the Holy Spirit. A considerable number
of the Semi-arians united themselves by degrees to the
orthodox party ; from whom, in some cases, tiiey differ-

ed more in appearance than reality. They even went
the length of subscribing the confession that had been
composed by the council of Nice, as a proof of their re-
turn to sound doctrine. And, though many of tjiem, in

consequence of the law of toleration, promulgated by
Gratian, again seceded from the church, their number
afterwards, from the operation of various causes, sensibly
declined.

The Arians, who had suffered so much from the im-
perial edicts, and especially from tliose of Theodosius,
found refuge and protection among those savage nations,
that were gradually overturning the western empire

;

smarting under a sense of recent oppression, freed in a
great measure from the danger of retaliation, and sup-

VoL. H. Part I.

ported now by those who had themselves elnbraced
Arian sentiments, they began to retort on the Catholics
with unsparing severity, and harassed hi various ways
all who professed adherence to the Niccne doctrines.

The Vandals, especially, who reigned in Africa, were
distinguished by tiie cruelties whicli ihcy practised on
this occasion. liuneric, one of tlicir kings, caused the
churches of all who acknowledged the divinity of Christ
to be pulled down, and their bishops to be banished.
He tormented those who remained iirni and inflexible

on that point : and declared, that, in carrying matters
to such extremities, he considered himself justified by
the example of the emperors, who had been equally ri-

gorous against all the sects that differed from the Chris-
tians of Constantinople.

In one instance, Huneric ordered some Catliolics to

be deprived of their tongues. The inhuman order was
executed; and yet we are assured, that these unfortu-
nate beings were able, notwithstanding their loss, to

proclaim, ill loud and distinct language, the divine ma-
jesty of Christ. We do not feel ourselves at liberty to

deny the truth of this extraordinary fact, since it is sup-
ported by the testimony of witnesses most respectahle,
both as to number and character. We are much dis-
posed, however, to question its miracuious nature, for
which many have contended wiUi as much earnestness,
as if upon that depended the fate of the Arian contro-
versy. It appears to us extremely improbable, at least,

that God should work a miracle for the suppression of a
heresy, which certainly did not threaten, but for such an
interposition, to make a permanent establishment in the
church ; or that he should work a miracle for tlie pur-
pose of giving support to a doctrine which was already
contained hi the rule of faith ; or, finally, that he should
work a miracle, in order to teach mankind a truth, which
he had not seen proper to communicate clearly in the
written revelation of his will. And, when we read that
two of the confessors utterly lost the faculty of speaking,
by the punishment inflicted on them; and when we re-
flect, that instances have occurred, in which persons,
deprived of part of their tongue, have yet been able to

utter articulate sounds, is it not an obvious and reason-
able supposition, that the cruel operation had been im-
perfectly performed on all but the two already mention-
ed ; that a part of the organ had been allowed to remain,
and that, in this situation, the high-spirited martyrs
easily articulated a few words, which the hearers, who
knew well what they were disposed to say, would, on that
account, think more intelligible than they really were.
For a full and interesting discussion of this curious oc-
currence, in the history of Arianism, we refer our read-
ers to Abbadic^s la Triomplic de la Providence, cj/r. vol.

iii. Middleton's Free Enquiry into the Miraculous Pow-
ers, isfc. Toll's Defence of Middleton, z.Xi(\ Dodwell's
Ansvoers to Middleton and Toll.

About the beginning of the fifth century, Arianism
was prevalent in several parts of Asia, .Africa, and
Europe. The Greeks, indeed, who iiad acquiesced in
the decrees of tlie council of Nice, persecuted the
Arians as far as their power could reach ; but the Niccni-
ans were, in their turn, treated with no less severity by
the Arians, particularly in Italy and Africa, where they
indulged in strong and bitter expressions of resentment.
But this transient prosperity of Arianism soon came to
an end. Justinian having expelled the Vandals out of
Africa, and the Goths out of Italy, and the Arian prin-

ces having been induced, not only to abandon the doc-
T I
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trine of that sect, but also to employ the force of law,

and the authority of councils, for the extensive purpose
of extirpating it from their dominions, it fell speedily

into disrepute, and could never afterwards regain any
considerabic share ot that credit and influence which it

had once enjoyed. In tlie succeeding ages of the church,
it continued to have a good many adherents, but iheir

number, at no time, became formidable ; their spirit was
in a great degree subdued, and, if they occasionally ap-
peared to gather strength, it was quickly broken by the

strong measures of their opponents. After the seventh
century, indeed, they seem not to have excited any par-

ticular attention till the sixteenth, wlien Campanus, a

native of Juliers, began to teach at Wittemberg, and
other places, that the Son is inferior to the Father, and
that the Holy Ghost is merely a denomination made use

of to denote the nature of the Father and the Son. Simi-
lar tenets were propagated by one Claudius, and occa-

sioned some commotions among the Swiss and the Ori-

sons. At Bern, Valentile Gcntilis, a Neapolitan, was
put to death for maintaining that the Son and the Holy
Ghost are subordinate to the Father. And Gribaldi, a
lawyer, narrowly escaped the same cruel fate, for sup-

posing that the divine nature was divided into three

eternal spirits, distinguished from each other by sub-

ordination. In the following century, Arianism had re-

ceived encouragement and support from several cele-

brated writers, the chief of whom was Sandius ? but it

does not appear to have given rise to any violent dispute.

The commencement of the eighteenth century wit-

nessed the revival of the Arian controversy, in a shape

which at first was rather alarming, and certainly un-

becoming the character of the times, and of the coun-

try in which it appeared. Mr Whiston, professor of

mathematics in the university of Cambridge, a man of

learning, and a divine, having examined the subject

with much conscientious diligence, thought himself

entitled to conclude, that the eternity of the Son of God
was not a real eternity, but only a metaphysical exist-

ence, in Jiotcntia, or in some sublimer manner, in the

Father, as his wisdom or word ; that Christ's real ge-

neration, or creation, happened some time before the

creation of the world; and that this was the doctrine of

the council of Nice itself, as well as of Christ, of his

apostles, and of the first Christians. It was scarcely

to be expected, that such opinions, coming from such a

man, were to be allowed to pass unnoticed : but the

way in which they were actually noticed was extremely
violent and unjustifiable. Mr Whiston was not only re-

moved from his pastoral and theological functions, but

also deprived of his mat/icmatical /irqfcssors/iifi .' The
heresy of Arianism, important as we deem it, cannot

surely be considered as at all productive of error in the

mathematics. And, though attachment to the Athana-
sian creed may be thought necessary for a teacher of

religion within the established church of England, some
ingenuity is required to shew, and much bigotry to be-

lieve, its necessity, to him who is appointed to teach

the elements of Euclid, or the science of algebra. The
celebrated Dr Samuel Clark had nearly met with simi-

lar severity of treatment. His opinions were much less

at variance with the orthodox faith, on the subject of

the Trinity, than those of Whiston. He appears, in-

deed, to have been a very moderate Semi-arian ; for,

though he denied the self-existence of the Son and the

Holy Ghost, and maintained their subordination of na-

ture in respect to existence and derivatioT), he asserted,

at tne aaine time, the etcrni'y of both, which freed him
from the charge, at least, of pure Arianism. Notwith-
standing, however, the cautious manner in which he
had spoken on the subject, and the moderate extent to
which lie carried this doctrine, the convocation were
offended at him, and threatened him with their displea-
sure. And it was with some dill'icuUy, that he quieted
the apprehensions, and pacified the resentment, of that

reverend assembly. His Scrifiturc Docirinc of the Tri-
nity, (for that was the title of his heretical work) was
keenly attacked by Dr Waterland, and other able and
learned men of that time, against whom the doctor de-
fended himself with much spirit and with great perse-
verance. The pamphlets written on the occasion are
worthy of the perusal of the theological student ; but it

is proper to remind him, by way of caution, that most
of them contain too much metaphysical language, and
that, if on one side there is a tendency to genuine
Arianism, there is an equally manifest tendency on the
other to the still more dangerous errors of Tritheism.

Since the days of Whiston and Clarke, the Arian sys-

tem has produced in England neither the violence of
polemical discussion, nor the more odious interference

of ecclesiastical authority. It seems to have given place
to the dogmas of Socinus, for which we can observe a
growing predilection. Still, however, it has had, and
continues to have, its admirers and professed votaries

;

and of these not a few eminent for their talents, their

erudition, and their successful labours, in the cause of

Christianity and of truth. In proof of this, we need only
mention the names of Lardner and Price.

Instead of entering into a minute discussion of the

merits of the Arian controversy in this place, we refer

our readers to the article Theology, in which the divi-

nity of Christ, according to the orthodox sense of that

expression, will be maintained and proved, and the best

writers on the subject recommended, (t)

ARICA, a seaport town in the province of Los Char-
cas, in Peru, and capital of a jurisdiction in the diocese

of Arequipa. Arica was formerly a strong and popu-
lous town; but it received great injury from an earth-

quake on the 26th November, 1605. It carried on a

considerable trade till the year 1759, when it was plun-

dered by sir Francis Drake. On this occasion the Eng-
lish carried off a great deal of silver, obtained from the

mines of Potosi, that had been shipped in this port for

Lima; but the Spaniards have, since that time, convey-

ed this precious mineral by land carriage. For this

purpose, they make use of a small animal called Pecos,

and sometimes Peru sheep, which is much less than the

ponies of this country. These animals lie down upon
their knees till the load is placed upon their backs ; but,

if they think themselves overloaded, they will rather be
killed on the spot than rise from the ground with their

load. The pecos go in flocks like sheep, so that a single

Indian can manage an hundred of them. The articles

of merchandise brought to Arica for Potosi, are Euro-

pean draps and serges; and, from Quito, they bring to

this port silk and cotton stuffs. Corn, maize, and other

articles of food, are imported into Arica.

On the banks of the sea, in a valley about a league in

length, there are a number of farm-houses for the cul-

ture of pimento, or Guinea pepper. A prodigious quan-

tity of this plant, amounting annually to the value of

80,000 crowns, is obtained by the assistance of the dung
of birds called gana. This manure is the greatest

source of the revenue of Arica, and is carried to Lima

J
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and other parts of the coast, to fertilize the land. The
houses of Arica, which are built of reeds, have only

mats for their roofs, from the small quantity of rain

which falls. Great quantities of rock-salt are dug out

of the adjacent mountains, and shipped for difl'erent

ports. The harbour of Arica is very bad. West Long.
71° 5'. South Lat. 18° 27'. (a-)

ARIES. See Battering R.\m.

ARIES, in Astronomy, the name of one of the north-

ern constellations, and the first sign of the zodiac. In

the Britannic catalogue it contains 66 stars, and in the

Berlin catalogue it contains 67. (w)

ARIES, in Zoology. See Mamm.\lia.
ARILLUS, the name of the exterior coat which in-

vests the seeds of plants. See Liiinxan Transactions,

vol. V. p. 265, and Botany, {j)
ARIMANIUS, or AHRiMAN,in the Persian theologi-

cal system, denotes the principle of evil, supposed per-

petually to counteract the principle or author of all good.

According to the ancient Persian magi, there are two
great powers or principles in nature ; one, which is the

author of all good, which they called Yezad, Ormozd, or

Ilormizt/a, converted by the Greeks into Orojnasdes ; the

other, the author of all evil, called Jrimanius, or ^/iri-

man. The latter was not called a god, but an evil dae-

mon; and the Persians always wrote his name inverted.

These principles seem to have been held as existing

from all eternity by the ancient magians ; but Zerdusht,

or Zoroaster, taught their inferiority to the first author

of all things; or, at any rate, that the evil principle was
not eternal, but produced. (See Magi and Zoroaster.)
According to the magian traditions, Oromasdes consist-

ed, or was absorbed, in the purest light, and Arimanius
was buried in the deepest darkness. The benevolent

Oromasdes formed man capable of virtue, and amply
provided him with the means of happiness. By his

wise providence, the revolution of the planets, the order
of the seasons, and the adjustment of the elements, are

preserved. He created various orders of deities, or

benevolent genii; and, in particular, twenty-four, whom
he inclosed in an egg. But Ahriman having also made
an equal number, contrived, by their malignant influence,

to pierce Oromasdes's egg ; or, in other words, to vio-

late the harmony of his works. Since that fatal period,

good and evil arc blended in the world ; the rankest
poisons spring up amidst the most salutary plants ; de-
luges, earthquakes, and conflagrations, attest the con-
flict of nature, and the mind, as well as the abode of
man, is perpetually agitated by malevolent principles.

The power of Ahriman, however, is subject to restraint,

and will ultimately yield to the superior influence of
Ormusd; by which his rival shall be driven into his na-
tive darkness, and peace and virtue shall reign undis-
turbed in the universe. In the system of the modern
Pernces, Ormusd is the first omnipotent cause, and
Ahriman an inferior rebellious spirit; a doctrine more
conformable to the modern Mahometan or Christian
systems, than that of the ancient magians. See Plu-
tarch, dr Isid: et Osir. Hyde, df rel. -vet. Pers. c. 1 1

;

and M. D'Anquetil du Peron's Zendevesta, vol. iii. See
Angvinum Ovum, (m)

ARIMANNI, the name given to a class of freemen
in the middle ages, who were employed in agriculture.

See Robertson's Hist, of Charles V. vol. ). p. 276. [j)
ARIMASPI, or Arimasp.«ajis, the name of a people

who inhabited the country which bordered upon Ari-
maspias, a river in Scythia. The word is derived from
arima, one, and span, an eye, from their having been
said to have only one eye. The appellation of onc-njcd
was probably given from the circumstance of their be-
ing excellent archers. They are said to have wagcil
constant war against the grifiins, monstrous animals,
who collected the gold from the river Arimaspias. See
Plini/, lib. vii. cap. 2. Sirabo, lib. 1, ct IZ. JncienC
Univers. Hist. vol. vi. p. 61, note e. (o)

ARIMATHEA, Ramatha, now RAMLA,thc nanie of
a city in Palestine, placed, by D'Anville, a little to the
south-east of Lydda and Diospolis. Ramla is at presem
an insignificant town, containing scarcely 1000 inhabit-
ants ; but mouldering cisterns and vaulted reservoirs
mark it as the remains of a large and magniliccnt town.
The only manufacture of Ramla is soap ; cotton spinning
is likewise carried on here, and the cotton is purchased
by two French houses, which are established in the
town. See Ancient Univers. Hist. vol. x. p. 606, note f,

and Volney's Travels in Egufit and Syria, vol. ii. p.
333. U)
ARIMINUM, or Rimini, an ancient city of Italy,

situated on the Adriatic, on the borders of Gaul, and
said to have been founded by a colony of Umbrians.
See Pliny, iii. cap. 15, and Ancient Univers. Hist. vol. xi.

p. 245 ; vol. xii. 156, 18-i; vol. xiv. 562. For an account
of the modern town see Rimini, (w)

ARION, a musician and poet of great celebrity, was
born at Methymnc, in the isle of Lesbos, about 600 years
before the Christian a:ra. After having resided at the
court of Periander, king of Corinth, ho travelled into

Italy, and enriched himself by the profession of music.
On his return to Greece, the sailors of the Corinthian
vessel in which he was carried, allured by the treasures
of the musician, conspired to throw him overboard.
Arion requested and received permission to play one
tune before his death, and, as soon as it was finished, he
plunged into the sea. Fascinated with the melodious
strains, a dolphin is said to have swam towards Arion,
and to have carried him on its back to Cape Txnarus.
From this he went to the court of Periander, who or-

dered all the sailors to be crucified upon their return.

See Herodotus, lib. i. cap. 23, 24-. Hygin. Fab. 194. Plu-
tarch In. Syin/i. (j)

ARIOSTO, LuDovico, an eminent Italian poet, was
the son of Nicolo Ariosto, governor of Reggio, in Lom-
bardy ; and was born in that city in the year 1 474. He
was descended from an ancient and illustrious family,

allied to that of the dukes of Ferrara, and originally

from the city of Bologna. lie gave very early proofs
of his genius by a dramatic production on the story of
Pyramus and Thisbe, and by a Latin oration of inicom-
mon merit. His father, who is said to have been a
stranger to literature himself, and whose fortune was
scarcely sufficient for the support of his family, was na-
turally desirous to direct the talents of his son to the
most profitable employment, and sent him to Padua to

study the civil law. In this pursuit, Ariosto spent five

years, with much reluctance, and with little success;*
but after the death of his father, he turned with renew-
ed relish to his favourite studies; and, under the in-

structions of Gregory of Spoleti, he acquired great fa-

cility in the composition of Latin verses. Finding, how-
ever, that the cultivation of his native tongue was more

' To this restraint upon his inclinations, he evidently alludes in the sixth of his satires, " .9hi La-'sw," &c.

T t 2



i32 ARIOSTO.

congenial to his taste, he bent his chief attention to Ita-

lian poetry ; and is uiulerstood, even at this early period,

to have pluuned his Orlando /''urioso.

In 1505, when he was about 29 years of age, he en-

tered into the service of cardinal Hippolito d'Esie,

whose covirt was frequented by many of the most learn-

ed men of the age. By this prelate, he was employed

in the most important transactions, and was recommend-

ed by him to his brother Alphonso, duke of Ferrara,

as a proper person to be entrusted with an embassy to

pope Julms II. Ariosio discharged this difficult mission

with the greatest ability, and was also eminently ser-

viceable to the duke in the field, during his contest with

the papal power. In 1513, after the elevation of Leo X.,

to the pontificate, Ariosto went to Rome, hi the hope

of improving his fortune, and extending his fame, under

the patronage of a pontiff, who had formerly been among
the number of his intimate friends. He was very gra-

ciously received, and repeatedly embraced by his holi-

ness ; but he derived no other benefit from his favour,

tlian the simple grant of a Bull, securing to him the

profits of his literary productions. After a few days'

IVuidcbs attendance at the levee of Leo, he hastily took

his departure from Rome, spent about six months at

Florence, partly lo witness the festivities, which were

then celebrating in that city, and partly to acquire a

more intimate knowledge of the Tuscan dialect, return-

ed to his former situation in the house of Hippolito;

and resumed, with double diligence, the composition of

the Orlando Furioso. This poem made its first appear-

ance at Ferrara, in 1515 ; and was dedicated to the car-

dinal, in a style of the highest panegyric. Instead of

a recompence for his poetry and praises, he received

from his patron the following reproof for such a misap-

plication of his time ;
" Where the devil, Ludovico, did

you keep so much trumpery I" About three years after

this event, the cardinal took a journey into Hungary ;

and was desirous to carry in his train all the literaiy

characters then under his protection. But Ariosio,

weary of the fatiguing attendance which Hippolito re-

quired, and disgusted by the reception which had been

given to bis poem, excused himself from joining in this

excursion ; alledging as the reasons of his refusal, his

unwieldy habit of body, and infirm state of health. The
cardinal testified very strongly his displeasure at this

desertion, and meanly withdrew the sum of 25 crowns,

which he had allowed to Ariosio, as his salary per

month. The poet contented himself with writing a few

humourous lines on the occasion : and, resolving to

mingle no more, in the intrigues of courts, he retired

to a small possession of his own in the neighbourhood

of Rcggio. But after the death of the cardinal, being

cither constrained by necessity, or encouraged by an

invitation from the duke of Ferrara's secretary, he made
an offer of his sei'vices to that prince ; was honoured

with his particular friendship, and was soon enabled,

by his bounty, to build a residence for himself in Fer-
rara, suited to his taste and stuilious habits. In this

habitation, and the garden which surrounded it, he
passed the remainder of his days, and composed the
greater pan of his works. The only interrupuon which
he experienced in this retirement, was an appointment
by the duke to appease some discontents which had
arisen in the district ot Garsagna ; m which he acquit-

ted himself with so much prudence and ability, that he
gained at once the affections of the inhabitants, and the

approbation of Alphonso. A short time after this ser-

vice, he was requested to act as ambassador hom the
duke of Ferrara to Clement VII.; but fond of a private

life, freed from his early ambition, and attacned to a
lady in Ferrara, from wliom he could not be long absent,

he declined the honour which had been put in his pow-
er. By this, or by some oilier lady, he had two sons,

Virginio and Giovanno ; the former of whom entered

the church, and the latter the army. It has been al-

ledged, that he was secretly married to the mother of

his children ; and that he concealed this circumstancej

lest he should be deprived of the benefice which he
held as an ecclesiastic. But whether he was married or

not, it is sufficiently well known, and is one of the

greatest stains upon his memory, that he did not con-

fine his affections to one object. It has been said bjr

some, who have given an account of his life, but is

questioned by others, that, in 1532, he was publicly:

crowned at Mantua as a poet, by the emperor Charles

v., and that he was so transported with joy upon the

occasion, that, when the crown was placed upon his

head, he ran through the whole town, as mad as the

hero of his own romance. He died at Ferrara on the

sixth of June, 1533, in the 59th year of his age, and
was interred in the church of St Benedict, without any
monument or inscription. Afterwards, however, his soil

Virginio proposed to remove his body to a sepulchre,

which he had erected in his own garden, in the form

of a small chapel ; but could not procure permission

from the Benedictine monks. At length, in 1573, his

friend Agostino Mosti built a tomb in one of the chapels

of St Benedict, to which the bones of Ariosto were con-

veyed ; and upon which his statue was placed, with a

Latin inscription by Lorenzo Frizoli. Ludovico Ariosto,

also, a great grandson of the poet, regretting that such

honours should be paid to his relative only by strangers,

erected, in an opposite chapel, a magnificent monument
of marble, with a statue of alabaster, and an elegant

inscription by Giovanno Batista Guarino.*

Ariosto is described by those who have given a par-

ticular account of liis life and character, as constitution-

ally infirm in his health, frugal and temperate in his

mode of life, timid and inoffensive in his general dis-

position, yet capable of exercising, on proper occasions,

the utmost spirit and resolution. He was tall in his

person, affable and unassuming in his manners, cheerful

• The following epitaph, which he composed far himself, was not engraved upon any of these monuments, perhaps, because it ma'y

h.ave been thought to be in a style rather too facetious :

—

lAidovIci Ariosti humantur ossa seu

Sub hoc mai'more, seu sub hac liunio,

Sub quidquid voluit benignus beeves,

Sive hsrede benii^nior comes, sive

Opportunius iiicidens viator.

Nam scire baud potuit futura; seel nee

Tanti erat, vacuam sibi cadaver
TJt urnam cuperet pai-ai-e vivens.

Vivens ista, tamen, sibi paravit,

Qux inscribi vobiit suo sepulcbro,

Olim si quod haberet is sepulchrum.

Ne cum spiritus exili peracto

Prsescripti spatio misellos artus,

Quos a;e;re ante reliquerat, reposcet,

Hac el iiac cinerem, bunc et bunc revetlens,

Dum Horit propriuni, diu vagetur.
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-Mid facetious in conversatioo, but, otherwise of a melan-

choly teiiipcrainent, and IVcqucntly absorbed in prolound

meditation. Ol liis extreme absenec of mind, even in

early lilc, the ioUowing anecdote has often been addu-

ced, as turnishinjj a very strikini; instance. VVliiie he

was employed in compobiny his conudy Cansaria, his

father one day reprnnauded iiini very severely for some
neglect, of whicti he had been supposed to be guilty.

He listened with tlie utmost attention, but did not uUer
a single word in reply. Wiicn, however, his brother

Gabriel afterwards questioned him on the same subject,

he easily proved to nis satisfaction, that he was per-

fectly innocent of tiie lault which had been laid to his

charge ; and upon his being asked why he had not jus-

tified lumself to his fatiier, he declared that his mind
at that time had been so much occupied with one of the

scenes of his comedy, into which he was introducing

the circumstance of a paternal admonition, and so very

intent upon applying to his purpose the speech of his

father, that he never once reflected upon what was pass-

ing as a real event, in which he himself was personally

interested. He is said to have been extremely vain of

his poetical productions, and appears to have possessed

a considerj.ble portion of that unreasonable irritability,

M'hich is too often regarded as the privilege of genius.

This trait in his character has also been illustrated in

the accounts of his life, by an anecdote which is indeed

sufficiently descriptive, but which has been related of

so many other poets, that its authenticity in the present

case, may very reasonably be questioned. As he was
passing along the streets, he happened to hear a potter

reciting a passage from his " Orlando," in a very slo-

venly manner. The enraged poet rushed into the shop,

dashed to the ground a parcel of the earthen ware, and
in reply to the expostulations ot the astonished potter,

exclaimed in the frenzy of his vanity, " I have, indeed,

broken half a dozen of your pots, which are not worth
as many pence ; but you have destroyed a stanza of mine,
which is worth a mark of gold."

This was a boast which indicated no small degree of

intolerable conceit; but which few writers could make
with better reason than Ariosto. He is justly ranked
among the chief of the Italian poets ; and is, at least,

the favourite of his countrymen. His great work is the
Orlando Furioso, a poetical romance, of which the plan

and the principal incidents are taken from a similar

poem by Boyardo, entitled, Orlando Inamorato. There
is perhaps no poem extant, which abounds so much in

every offence against all the rules of criticism; and
which, at the same time, so fully compensates for its

faults by innumerable excellencies. It is wholly defec-

tive in unity of design, regularity of arrangement, subor-

dination of parts, and connexion of events. Its plot is

so completely perplexed and intricate, that the author
appears to have intentionally exerted himself to bewilder
his reader ; and to have fairly made the trial, in order
to display his powers, how far he could disgust the

judgment by every absurdity and extravagance ; while,

at the same time, he could delight the fancy, and com-
mand admiration by his wonderful invention, his brilliant

imagery, his happy expression, and his profusion of
poetic beauties. His work is a confused mixture of the
sublime and familiar, the heroic and tender, the satyric

and licentious, the pathetic and burlest|ue, in every one
of which he proves himself a master. He excels, liow-

evcr, in narrative and description; is more rem-irUable

for bold conceptions, than for beautiful metaphors ; and

is distinguished by a nervous, expressive, and unaffected
style, rather than by softness, elegance, and orgamcnt.
The Orlando Furiosu, in short, caiinoi be ranked, with
any degree of propiiety, among the class of epic poems;
but it abounds, (to use the expression of Dr Biair,) in

epic matter, uiiU lurnishes unquestionable pioofs of the
highest poetical genius. It is a complete wilderness,
in which there is no continued path, and no appearance
of regular cuUivaiion ; but in which are to be seen at
every step, tiie most magnificent scenes, the most pic-
turesque prospects, tiie richest fruits, and the most
brilliant flowers. The character of Ariosto as a poet,
is very happily expressed in the following epigram,
which was inscribed upon his tomb ; but the author of
which is unknown :

—

Quodque magis mirum, indoctis doctisque placere,
Cuiiclorum manu, ni)cie ditqiiL- leri

;

Scilicet liic, Phoebi Aniplcxus decora omnia, quidquid
In variis dulce est Vutibus, unus hubet.

Sec Hoole's Life of Ariosto, prefixed to his translation
of the Orlando Furioso. Roscoe's Life if Leo X. and
Mazzuchelli's Scrittori d' Italia, (v)
ARISH, the name of a measure of length in Persia,

containing 5197 English feet; or, according to Mr
Greaves, only 358 ^^^\ inches.

ARISTjEUS, one of the fabulous personages of an-
tiquity, who is said to have taught his countrymen the
art of curdling milk, of cultivating olives, and of mana-
ging bees. See Hygin. Fab. 161, 180. Virg. Gcorgic.

4, V. 317. Justin. 13, cap. 7. Hirodutus, 4 cap. 4. In-")

ARISTARCHUS, one of the most celebrated Greek
astronomers, was born at Samos, and flourished about
tlie year 281. According to Vitruvius, (Architect, lib.

1, cap. 1.) Aristarchus was one of the most ingenious
and able men of his time, and was the author of many-
useful inventions.

The Pythagorean philosophers had already determi-
ned the distance of the sun from the earth, from prin-
ciples incapable of conducting them even to an approx-
imate result. Aristarchus, unfettered by these opinions,
discovered an ingenious metliod for solving this inipoi>-

tant problem. He perceived that when the moon is

dichotomised, or when the obscure and enlightened
parts of her disc are equal, and are separated by a
straight line, a line joining the centres of the sun and
moon, will be at right angles with a line joining the
centres of the earth and moon, and that, wlien the cen-
tres of the sun and earth are joined l)y a third straiglit

line, a triangle will be formed, tlie smallest of whose sides
is the distance of the moon from the earth, and the great-
est the distance of the sun from the earth. By observing,
therefore, the arch of the heavens intercepted between
the sun and moon, all the angles of the triangle become
known, and, therefore, the distance of the sun from the
earth might be found, in terms of the earth's distance
from the moon. Aristarcluis found that the arch inter-
cepted between tlie sun and moon, when the disc of the
latter was dichotomised, was 87°

; and hence he conclu-
ded that the sun's distance from the earth was IS or 20
times the moon's distance from the earth, that is about
4,800,000 miles. This result is only about the 20th part
of the sun's distance, as ascertained by more accurate
observations; but the error arises, not from the method
itself, but from the imperfections of the instruments
with which the Samian philosopher must have determi-
ned the angles of the triangle.
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Arisiarchus also found, that the diameter of the earth

was to tliat ot the moon, m a ratio greater than that ol

108 to •IJ, and in a ratio less than that ot 60 to 19, a re-

sult sufticientiy exact. He estimated the diameter of

the sun at the 15th part of a sign, or the 180iU part of

the zodiac ; but some very considerable error must
have been committed in his observation as it is only

about the 60th part of a sign, or the 720th part of the

zodiac, a result which was obtained even by Archimedes.
Arisiarchus had the great merit of reviving the Py-

thagorean opinion respecting the motion of die earth.

He maintained that the sun was immoveable in the cen-

tre of the universe, and that the orbit of the earth was a

mere point, compared with the distance of the fixed

stars. In consequence of this opinion, Cleanthes re-

marked, that ne ought to have been charged with im-
piety ; but it does not appear from the passage in Plutarch,

in which this fact is preserved, whether Cleanthes spoke
seriously or in jest.

We are informed by Vitruvius, that Aristarchus inven-

ted a kind of sun-dial, called scaphe, which shewed the

time of the day by means of a stile.

'-;- The treatise of Aristarchus on the magnitudes and
distances of the sun and moon, was first published by
Vallus, at Venice, in 14-98 ; afterwards, with the notes

of Commandine and Wallis, at Oxford, in 1637; and
then in Wallis's works, tom. iii. See Vitruvius, Architect.

lib. i. cap 1. lib. ix. cap. 9. Pappus's Mathemat. Col-

lect, lib. vi. p. 135. Plutarch De facie in orbe Lunx ;

Fabricii Biblioth. Grxc. lib. iii. cap. 5 ; and Montucla's

}{ist. dcs Mathemat. tom. i. p. 228. See also Astrono-
my. [<A

1^]ARls FEA, a genus of plants of the class Triandria,

and order Monogynia. See Botany, (to)

ARISTIDA, a genus of plants of the class Triandria,

and order Digynia. See Botany, (to)

ARISTIDES,suniamedthe Just, flourished at Athens,

about the beginning of the 6th century, before the Chris-

tian aera ; and was distinguished by all those virtues

vhich we are accustomed to admire in a warrior and a

statesman. During the political contentions which then

agitated the Athenian government, Aristides found a

powerful and persevering rival in the person of Themis-
tocles. Accustomed to admire the laws of Lycurgus,
Vristides preferred an oligarchical form of government,

while Themistocles was devotedly attached to the de-

mocratical constitution of his country. Hence arose a

perpetual contest for superiority, which was frequently

less directed by a regard for t' f public good than by the

love of victory and powe- '^ o-.(jgs -^vas not blind to

tlie evils of this po''"
ivn m >-H, after having vio-

lently opposed ' -s^ath of the.;;-!, \vas brought

forward by Tl/Cm' ^'' "'' to have exclaimed,

that "Athens' >
•>:(•.

^^^. ^jjj i^q^Ij ^f them
wci-e ihro'Uj^ ^j^ < nen Aristides filled the

office of wLjh.jtri.-. c excilcd against himself a

powerful party, in coriacquence of having accused The-
mistocles and others of embezzling the public injney.

The charge ^^as retaliated by the disaffected party, and

it required the interposition of the court of Areopagus

to remove the shade which was thus thrown over the

purity of Aristides. He was, however, re-elected to

this office, and, by permitting his co-adjutors to act

without controul, while he himself kept a secret account

against them, 'le bi-ought disgrace upon his enemies, and

vaised himself high in the public estimation.

Aristides was one of the ten generals who commanded

the Athenians, that were sent to repel the Persian army
under tne command of Darius. Sacrificing his private
ambi.ion to the interests of his country, he induced the
other generals to transfer the chief command to Mil-
tiades. The Persians were completely routed in the
famous battle of Marathon, (B. C. 490 ;) and the spoils,

which were entrusted to the charge of Aristides, were
faithfully transferred to the public treasury. He was
chosen Archon, or chief magistrate, for the following
year; and such was the esteem with which he was
viewed by liis fellow citizens, that he was appealed to as

the umpire in all their difierences. The Athenian ma-
gistrates were dissatisfied with an authority which seem-
ed to supersede their own ; and Themistocles watched
with a jealous eye the increasing reputation of Aristides,

and the powerful hold which his inflexible integrity had
gained over the affections of the people. The insinua-

ting manners of Themistocles, the splendour of his

talents, and the showy magnificence of his entertain-

ments, enabled him to seduce the public mind, and to

detach the hearts of the people from the object of their

idolatry, .Aristides, disdaining to court the varying at-

tachments of the multitude, was at last undermined by
the intrigues of his rival, and was banished for ten years

by the Ostracism. One of the citizens, who had come
forward on this occasion to vote against Aristides, ac-

cidentally met with him in the street, and requested him
to write his name upon the shell with which he was to

vote. The patriot asked him, " if Aristides had ever
injured him ?" " I do not even know him," replied the

citizen, " but I am displeased that he should have la-

boured so eari,istly to be called the Just." Aristides

inscribed the citizen's name upon the shell.

During the exile of Aristides, the immense arma-
ment was completed, with which Xerxes threatened the

liberties of Athens. Themistocles commanded the Gre-
cian fleet ; and Aristides, forgetting their former quar-

rels, and influenced by the wishes of his countrymen,

repaired to Salamis, and shared in the danger and glory

of the brilliant engagement in which the Persian fleet

was nearly annihilated.

Aristides was again elected to the office of chief

magistrate, and commanded the Athenian troops in the

battle of Platsea, in which Mardonius, the Persian gen-

eral, sustained a signal defeat. After the rebuilding of

Athens, Aristides exhibited great zeal in passing the

decree which gave every citizen an interest in the

government, and appointed the Archons to be chosen

out of the whole body of the people. The reputation of

Aribtides was now extended throughout the whole of

'^^e. different states courted the alliance of
"'

...ans, and chose them for their leaders against

the barbarians. Aristides was appointed to fix upon the

contributions to be furnished by each city, and the whole

of this money was committed to his charge. About
this time Themistocles began to decline in popular

favour, but Aristides refused to concur in his prosecu-

tion ; and, after his great rival was banished from Athens,

he never spoke of him but in terms of respect and ad-

miration.

Worn out with years, Aristides died, either at Athens

or Pomus, about the year 467, before the Christian aera.

Though the treasury of Athens had long been at his

disposal, he died so poor, that he did not leave a suffi-

cient sum for defraying the expences of his funeral.

His daughters were portioned at the public expence,

and his son Lysimachus received a pension and landed
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property, ;is a testimony of tlie gratitude aiut esteem
which were cherished tor the services of his father. See

Pluuircll In Vit. Arisiid. ; Cornel. Nepos, hi Vic. .iristid. ;

.inc. Uriivtrs. Bis t. lom. v. p. 2U; and Uartlieleniy's

Travits oj AnacJiarsis, vol. i. (<;)

ARlSTfPPUS, the lounder of the Cyrcnaic sect, was
born at Cyrtne, in Africa, and flourished about 400

years ffcfore the Christian xra. A.tracted to Athens
by the fame of Socrates, he became the disciple of this

illustrious philosopher ; but the progress which he at

first made in his studies, was interrupted by the forma-

tion of efleminate and lascivious habits. Involved in all

the expences of licentious pleasure, he had no other

resource but to commence a school of rhetoric, and to

support himsell by the fees of his pupils. As the dis-

ciples ol Socrates had never before taken money for

their instructions, Aristippus dreaded the displeasure of

his master, and sought to avert it by sending a present

of 20 minx, which Socrates refused.

Having been compelled to leave Athens by the irre-

gularity of his conduct, Aristippus visited the island of

Egeria, where he met with the celebrated Lais, whom
he accompanied to Corinth. During his passage from
Corhith to Asia, he was shipwrecked on the island of

Rhodes. He afterwards repaired to Syracuse, to the

court of Dionysius, where he insinuated himself into the

royal favour by the politeness and flexibility of his man-
ners. Whilst Plato refused, at the request of Dionysius,

to appear at a public festival in purple robes, Aristip-

pus decked himself in the most gay and splendid attire,

and danced with all the grace and ease of a courtier.

The attention which he received from Dionysius exci-

ted the envy of his brethren, and was, pr^ably, in some
measure, the cause of that odium which has been thrown
upon his character. After leaving Syracuse, Aristippus

returned to Athens, where he was teaching philosophy
about the year 366 before Christ.

At the solicitation of his daughter Arete, he set out
for Cyrene, but he took ill on his way thither, and died
at Lipara, one of the Eolian islands. Aristippus is said

to have been the author of many works, but particularly,

a history of Libya, several dialogues, and four books on
the luxury of the ancients.

Those who wish to be acquainted with the repartees

and wise sayings of Aristippus, many of which have
nothing else than the merit of antiquity to recommend
them, may consult Diogenes Laertius In Vit. lib. ii. ;

Horace, 2 Sat. 3. v. 100 ; Id. EjiisC. i. 17, 23 ; Brucker's
Hii-t. of Piulosofi/iy, hy Enfield, vol i. p. 1S2; Barthe-
lemy's Travels of Anacbarsis, vol. iii. and Anc. [/nive7-s.

'Hist. vol. viii. p. 44 ; vol. ix. p. 431, note a ; vol. xviii-.«»j

241, note F. (o) ..• • .7^:

ARISTOCRACY, from cc^ic-r,>i o/itimus', 'itOL .^ ';A

inifitro, is a form of government, in which the chief
power resides in the nobles. See Montesquieu's Hfiirit

of Lati's, vol. i. ; and Paley's Moral Philoso/iliy.,\o\. ii. p.

180. See also Democracy, Government, and INIon-

ARCHY. (to)

ARISTOLOCHIA, a genus of plants of the class

Gynandria, and order Hexandria. See Botany, (to)

ARISTOMENES, a celebrated general of the Mes-
senians. As the history of his life is the history of
the wars which he waged -with the Spartans, we must
refer the reader to the article Messenia. See also

Diodor. lib. xv. ; Pausanius !« Messen.Wb. iv. cap. 21,et
seq. ; A71C. Univers. Hist. vol. vii. p. 42,—49, note e

;

and Banhelemy's Traveh of Anacharsis, vol. iv. (w)

AKIS rOPHANES, a celebrated (heek c^.tuic wii--

tcr; and the only one of whose dramatic genius any en-
tire specimens have survived. Of the circumstances of
his private life little is known : nor have the dates of his
birth and death been asceriained with any degree of
precision. He flourished, however, at that remarkable
period, when the Athenian commonwealth, under the
auspices of Pericles, attained its highest prosperity and
political consequence among the states of Greece ; when
Euripides was carrying the tragic drama to its greatest
perfection ; and when Socrates was occupied with the
promulgation of a purer and more enlightened philoso-
phy. His title to the rights and qualifications of an
Athenian citizen was frequently called in ([uestion bv
his enemies ; but he at length successfully contested the
point: having procured a decisive judgment in his fa-

vour ; for which he was indebted chiefly, it is said, to a
happy application of a saying of Telcmachus, in Homer's ••

Odyssey, of which the following is the sen^e : " I am, as
my mother tells me, the son of Philip : for my own part,

I know little of the matter ; for what child knows his own
father ?"

Of the comedies of Aristophanes, eleven arc still ex-
tant. Of these, ten belong to the period of the old
comedy ; the Plutus being a solitary specimen of the
middle. These comedies are highly valualjle in more
tliat one respect. Independently of their own individual
merits, they constitute the only remaining entire pieces,
which can enable us to form an adequate judgment of
the early Greek comedy ; and, besides, they present to
our view a curious and lively picture of the manners of
the age.

During the period in which Aristophanes wrote, co-
medy was still in an extremely rude state ; having made
few perceptible approaches towards that perfection
which it afterwards attained, in consequence of the efforts

of succeeding writers. Not only was the most direct
and most poignant personal satire tolerated ; but, in
truth, no character was deemed sufficiently elevated, or
sufficiently sacred, to exempt it from the exercise of
the poet's lash.

Poets, philosophers, statesmen, good and bad charac-
ters, nay the gods themselves, were frequently introduc-
ed upon the stage, and exhibited in such ridiculous

situations, as were calculated to excite the laughter and
contempt of the spectators. This license went at length
so far, and became so generally obnoxious, as to attract

the attention of the government; and a law was, in con-
sequence, passed by the Athenian legislature, which
prohibited the exposure^.j f any individual on the theatre
by name. This enar^'^^^j

j
•» birth to what is called

the middle comedy
,.]^^. j. ,, j-j.^

t indeed was oblig-
ed to conceal the'

^f the
' victims, but, at

^tf^ notorious, by
"*4 ' In process

1, and now

the same time, reni,- . ,

marks which could no.

of time, this species was
arose the neiu comedy,—m6. • ;. its precur-
sors, and distinguished by morS"^6¥ierai nore de-
licate wit, and more genuine antlharmii mr.
The comedies of Aristophanes possess all the faults

and imperfections peculiar to the old comedy. The
construction of his plots, and the arrangement of his in-

cidents, are generally loose and ill contrived ; his scenes
abound in ribaldiy, obscenity, and impiety. The great-
est characters of the day are the most common objects

of his ridicule ; his humour frequently degenerates into

grossness, his wit into licentiousness, his satire info-
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lampoon. His great ambition seems to have been to

make the populiicc laugli. In this he undoubtedly suc-

retdcd, and to this iic made no scruple to sacrihcc both

truth and decorum. But, notwithstanding his manifold

anil glaring delects, we must still agree in opinion with

the elegant and nervous Gravina : " Toki dall' opere sue

qnesti vizi, che nascon da mente contaminma, rimango-
110 della sua pocsia virtu maravigliosc." (Delia ragion

poctica. L. i. c. 20.) His excellencies are indeed various

and striking ; the boldness with which he attacks the

conduct and measures of the government, and with

which he exposes the follies of the whole people ; the

sudden, inimitable, and irresistible flashes ot wit and
humour, which he deals out when least expected; his

thorough command of language and expression, and the

atticism of his style, have drawn forth the admiralion of

his critics. •' No man," says Madame Ducier, " iiad ever

more discernment than him in finding out the ridiculous,

nor a more ingenious manner of shewing it to others.

His remarks are natural and easy; and, what very rarely

can be found, with great copiousness he has great deli-

cacy. To say all at once, the attic wit of wliich the

ancients made such boast, appears more in Arisiophanes

than in any other that I know of in anti;jUity. But what
is most of all to be admired in him, is, that he is always

so much master of the subject before him, that, without

doing any violence to himself, he finds a way to intro-

duce naturally things, which at first appeared most dis-

tant from his purpose; and even the uiost quick and un-

expected of his desultory sallies appear the necessary

consequence of the foregoing incidents.

"The style of Aristophanes is no less pleasing than

his fancy ; for, besides its clearness, its vigour, and its

sweetness, there is in it a certain harmony so delightful

to the ear, that there is no pleasure equal to that of read-

ing it. When he applies himself to vulgar mediocrity

of style, he descends without meanness; when he at-

ten.pts the sublime, he is elevated without obscurity,

and no man has ever had the art of blending all the dif-

ferent kinds of writing so equally together. After hav-

ing studied all that is left us of Grecian learning, if we
have not read Aristophanes, we cannot yet know all the

charms and beauties of that language."—(Preface to

Plautus.)

This splendid eulogium evidently proceeds from an

enthusiastic admirer of the Greek comic poet; yet we
arc not inclined to detract from it. A great deal of the

wit and humour of Aristophanes, indeed, must evidently

be of such a perishable nature, as to have become ob-

solete or unintelligible in niodern times ; but enough
still remains to satisfy us of his extraordinary genius

;

and we are certain that his comedies afforded exquisite

merriment to a polite people, in an age which assuredly

was not destitute of taste or sensibility.

lAke most other authors of supcreminent genius, Aris-

tophanes has found formidable critics, as well as able

apologists and defenders. Among the former, mav be

reckoned Elian, Plutarch, Rapin, and others ; among the

latter, (besides Mad. Dacier,) Frischlinus, Bruuioy,—
who, however, is more impartial,—and Mr Cumberland,
whose admiration of this author has no bounds.

Aristophanes has been accused of being accessary to

the judicial murder of Socrates, by exposing that philo-

sopher in a most unfavourable light, in his comedy of
" T/te C/oinh." Upon a minute investigation of dates

and circumstances, however, this charge does not appear

to be well founded. At the same time, we cannot help

expressing our opinion, that, notwithstandiog of Mr
Cuinlierlana's elaborate vindication, the conduct of Aris-
loplianes was, in tins instance, highly reprehensible.
But we shall have occasion to enter more deeply into
this subject in the article SocuArES.
The reader who is desirous ot obtaining farther in-

formation with regard to the writings of Aristophanes,
is referred lo the iohowing works : Bayle's Uicc. Hist, et

Crit., art. Aristolih. Brumoy, Theatre des Grecs. Cum-
berland's Obsfruer, vols. 5ih and 6th. At the end of
this last work will be found an admirable translation of
" The Clouds." (z)

ARISTOTELIA, a genus of plants of the class Do-
decandria, and order Monogynia. See Botany, (w)
ARISTOTLE, a philosopher of the Ionic scnool, and

the founder of the sect denominated Peripatetics, was
born about the beginning ot the 99th Olympiad, (382
years before Christ,) at Stagira, a city on the coast of
Thrace, afterwards reduced under the power of Philip
ot Macedon. Nicomacnus his father, the physician and
intimate friend of Amyntas, then king of Macedon, is

said to have been a descendant of jEsculapius, from
whose family, according to some accounts, his mother
Phcestias also sprung. While he was only a child, both
his parents died, leaving him an ample fortune. What
was much more to his advantage, he was committed to

the care of Proxenus, a citizen of Atarneus, in Mysiati
who sedulously attended to the culture of his mind, and
the management of hi-s affairs. This kindness was not
forgotten by Aristotle, who afterwards conducted the

education of Nicanor, the son of Proxenus, with paternal

vigilance, and also, in his will, gave a decisive proof of
the gratitude and aft'ection with which he regarded the
family of his faithful guardian. Nothing can be more
unlounded, than the injurious accounts given by some
obscure, but malicious writers, of the early part of Aris-
totle's life. They assert that, as his education was ne-

glected by Proxenus, he surrendered himself to the

most extravagant follies, squandered his whole patri-

mony, and then served for some time in the army, till

disappointment, or caprice, induced him to relinquish a

profession for which nature had not formed him. He is

also said to have consulted the oracle what course he
ought to pursue, and to have been admonished to resort

to Athens, and betake himself to the study of philoso-

phy. According to the same authors, he was reduced
to such penury, that he had no other means of support-

ing his existence, but by selling a few empirical nos-

trums, which he had accidentally learned to prepare.

Some of the earliest writers, who assert these particulars,

are noted for their disregard to veracity. The facts

themselves are sufficiently disproved, by the friendly in-

tercourse which continued to stibsist between Aristotle

and the familv of Proxenus, and by the circumstance of

his having been placed under the care of Plato, when he

had scarcely attained his seventeeenth year, an age be-

fore which, it is altogether incredible, that he could have
passed through so many vicissitudes.

The ardour and vigour of his application, as a scholar

of the academy, did not escape the penetrating eye of

Plato. Greatly superior to the languid perseverance of

those servile intellects, which, humbly acquiescing in

their subordinacy, were content with implicitly imbib-

ing what Plato thought fit to impart, the aspiring mind
of Aristotle was soon distinguished above the most as-

siduous companions of his studies. The lofty specula-

tions of his great master, enforced and cntbellished by

M
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Ihc most glowing eloquence, "instead of satiating liis

thii'si lOr knowledge, served only to stiinulaie his ac ivi-

ty in seaixhiiig atier truth, lixertuig a degree of in-

dustry, not less astonishing than lue quickness ot his ap-

preliension, he collected, perused, compared, sometimes
copied, and sometimes abridged, an incredible number
of manuscripts ; and, in this manner, transferred to the

storehouse of his own mind, the most valuable treasures

which could be extracted from the writings of his pre-

decessors or contemporaries. With the liberality of a

great mind, Plato paid the most honourable tribute to

the transcendent genius of Aristotle, pronounced him
the ornament, and even the mind, of the academy, and
lamented the absence of intellect, when his favourite

pupil did not appear. These llattering marks of dis-

tinction were repaid by Aristotle with prolbund admira-

tion and reverence. The stories which are told of his

audacity and presumption in usurping his master's chair,

are calumnious fictions ; and the alleged complaint of

the aged Plato, 'AjirsTfAJjj >if*ai iirsAaxTio-f, rests on the

same questionable testimony. That either in the literal

or metaphorical sense, Aristotle was capable of lifting

7iji Che heel against his venerable preceptor, will appear
incredible to those who know with what enthusiastic

fondness he cherished his memory ; unless they are de-

termined to believe, that, (like those toAo killed the jiro-

phets and built their sc/iulchres,) he wished, by an os-

tentatious display of posthumous honours, to expiate

the indignities which had embittered the declining years

of his master's life. In the short narrative, ascribed to

Ammonius, we are informed that he erected altars ih

honour of Plato, and wrote various eulogies on his

character, both in prose and verse. The following dis-

tich is said to be the inscription which he directed to be
engraved on his monument :-—

'Avof«;, 09 evr'aivcm tcifi xxiciiei inif,

Where Plato's consecrated dust is Iriid,

His grateful Aristotle rears this pile ;

Oh ! let not vulgar steps his shrine invade.
Nor praise ofimpious tongues his name defiles

Aristotle studied under Plato nearly twenty years.

Plato was succeeded in the academy by his nephev/
Speusippus, a man of sordid views and very moderate
capacity, and by no means engaging or dignified in his

manners, having neither the amiable qualities necessary

to ingratiate him with his scholars, nor the severe and
steady virtue which is capable of commanding respect

from the world. Aristotle does not appear to have re-

sented this arrangement, which evidently arose from the

attachment of kindred ; but we can scarcely doubt, that

he felt some disappointment, at being supplanted by a

man, in every respect inferior to himself.

About this time he was induced to visit one of the

friends of his youth, Hermias, now sovereign of Atar-
neus and Assos, cities of Mysia, formerly the domestic
slave of an Athenian banker, who permitted him to at-

tend the lectures of Plato. On his exaltation to the
throne, Hermias invited Aristotle and Xcnocrates, the

companions of his studies, to share his prosperity and to

assist his counsels. For three years Aristotle resided
at the court of Atameus, the place where he had been
initiated in the elements of learning, and the scene, we
may believe, of his most favourite recollections. Dur-
ing this period of tranquillity, he pursued his studies

Vol. II. Part 1.

with unremitting keenness. Meanwhile, a very worth-
less but ariful man, Memnon of Rhodi.s, aided by his

prolligale relation Mentor, both of whom had lived in

habits of hospitality with Hermias, concerted a plot to

wrest the sceptre out of his hands, and deliver him into

the power of Artaxerxes. The stratagem succeeded.
Hermias was carried off by force, and ignominiousty
executed as a rebel. Aristotle would probably have
been the victim of the same ungenerous artifice, if he
had not found means to escape to the neighbouring is-

land of Lesbos, with Pythias, the niece, or grand-niece
of Hermias, to whom he had previously been betrothed,
with the approbation of her uncle. Some ignorant wri-
ters have had the temerity to affirm, that this amiable
person was the mistress (not the relative) of Hermias,
and that Aristotle's attachment to her was a proof of
the most debased libertinism. But Hermias, we are
assured on the best authority, was a eunuch, and Pythias
is expressly styled ^vyctT>i^ 'xS'c/^^iS'ii. The affection of

Aristotle for this unfortunate lady, and his fidelity to her
uncle, though highly honourable traits of his character,

have given rise to the most unfeeling and injurious im-
putations. On their arrival at Mitylene, in Lesbos, he
married her, when he was thirty-nine or forty years o£
age ; but she did not long survive this union. She left

him one daughter; and, as a proof of the tenderness
with which she loved her husband, it was her latest in-

junction, that, when he should die, her bones might be
removed to the grave in which his remains were depo-
sited. The sensibility of Aristotle dictated expressions
of regard to the memory of his departed consort and
friend, which to us appear extravagant, and which, by
the superstitious Athenians, were considered idola-

trous. The Paan, or Hymn to KiWKf, written on occa-
sion of the death of Hermias, is still preserved, and af-

fords so noble a specimen of poetic talent, that Scaligcf
does not hesitate to pronounce the author's powers in ly-

rical composition to be equal to those of Pindar. One
of the most correct copies of it, with a translation, is

inserted in Hurd's notes on Horace, (de Arte Poet.')

At Mitylene, Aristotle passed about two years. Long
before this time, Philip of Macedon, in announcing to

him the birth of his son Alexander, had expressed a
confident hope, that, if Aristotle would consent to direct

his education, he would do honour to his father and to

his kingdom. Aristotle at length accepted the invita-

tion, and entered on the execution of his arduous of-

fice, in the second year of the 109th Olympiad, when
he was forty-one years of age, and Alexander fourteen.

According to some authors, Aristotle resided eighteca
years in Macedon. Justin says that Alexander was five

years under his charge i^/icr i/uinquennium sub Aristotele

crevit ;) but more consistent accounts lead us to believe

that the period was not less than seven, or more than
eight, and that immediately afterwards he retired to

Athens. As one of the first fruits of Philip's gratitude

to Aristotle for undertaking the tuition of his son (Plu-

tarch and Diogenc* Laertius inform us) he rebuilt the
city of Stagira, which had, a few years before, been, by
his order, levelled with the ground. Valerius Maximus
and Pliny ascribe this event to Aristotle's influence with
his royal pupil after he had ascended the throne. Many
instances are recorded, in which Aristotle displayed tlic

benevolence of his heart, by zealous and successful ex-

ertions to promote the interest of individuals and of r,a-

tions ; and, in particular, his services to the republic of

Athens procured for him the most enviable tokens gf

U a



J^l AlUSTOTLE.

honour which a democratical state could bestow. If

any thuig had been wanting to aggravate the black in-

gratitude afterwards exhibited by that volatile people,

the statue which they had erected in the citadel to com-
memoi-ate substantial acts of kindness conferred on them

by this noble-minded benefactor, might have served al-

so as a monument of the baseness ol their spirits.

To the education of the Macedonian prince Aristotle

applied himself with unremitting atteniion and consum-

mate skill. It required no common address and ability

to regulate a mind like Alexander's, so headstrong in

foiTning designs, so unbounded in desire, so vehement

in pursuit,—a mind in which every affection amounted to

the intensity of a passion, and which, even in the tender

years of childhood, had conceived the most daring en-

terprises. He was already a proficient in all the ele-

gant and hardy exercises, which in those days formed

an essential branch of a princely education ; but he was

not satisfied with his superiority in graceful accomplish-

n ents, if his mind was not also adorned by those solid

acquisitions in knowledge which alone could insure that

pre-eminence for which he longed. He soon discover-

ed what an inestimable advantage he possessed in hav-

ing Aristotle for his instructor ; and, at a very early pe-

riod, he avowed his conviction, that to the philosopher

he was indebted for greater obligations than even those

which he owed to his father. From the one he derived

his life and the inheritance of a throne ; from the other

he received that intellectual nurture which sweetens ex-

istence, and raises human nature to the noblest eleva-

tion. The subjects in which he was instructed were

grammar and rhetoric, logic, morals, and politics, with

such branches of natural knowledge as were denomi-

nated physics, though they could not justly claim the

dignity of a science. He is 3ven said to have obtained

an acquaintance with medicine, an art for which he

shewed a very marked partiality. On these subjects

Aristotle did not content himself with communicatuig a

few general notions to his pupil in a superficial and po-

pular form ; but was at the greatest pains to make him

an adept in the acroatic or cfiofuic philosophy, sometimes

called the esoteric, to distinguish it from the more fami-

liar doctrines called exoteric, because they were deli-

vered in a manner less abstruse, and illustrated with

greater diffuscness, so as to suit the capacities of un-

lettered hearers. Alexander is said to have valued him-

self more on his attainments in this abstract erudition,

than on his most splendid conquests. But there is rea-

son to believe that the letter found in Plutarch and Au-
lus Gellius, remonstrating against the publication of the

acroatic works, ought to be rejected as an interpolation

of later times, and that Aristotle was not reduced to

the subterfuge of eluding the charge, by^ denying that

they were published, except to the initiated, because to

all others they must be unintelligible. Among other

exercises, by which the mind of the prince was invigo-

rated and enriched, his taste for polite literature was

cultivated with the utmost care ; and, in particular, he

was introduced to an extensive and minute acquaintance

with the beauties of poetry and the rules of criticism.

Every effort was employed to enlarge the resources and

restrain the aberrations of his powerful but eccentric

mind ; so that, if, in the course of his life, he was often

hurried into the most unjustifiable actions by the impe-

tuosity of his passions, we must absolve his enlightened

instructor from all share in the guilty excesses, against

which the strictest moral discipline docs not furnish &h
unfailing safeguard.

In the first year of the 1 1 Ith Olympiad, Philip died.
The heroic spirit of Alexander, no longer subject to re-

straint, urged him to begin that train of enterprises, in

which he excited the wonder and the terror of the
world. Whatever may have been the early propensities
of Aristotle, his delicate constitution, and his abstracted
habits, disqualified him for accompanying the young ad-
venturer in an expedition, which required the greatest
personal activity and hardiness, as well as a degree of
martial enthusiasm not likely to be kindled in the bosom
of a man of letters now on the borders of fifty. From
the best motives he recommended his nephew Callis-

thenes to be the companion of Alexander. In point of

honesty and sagacity, no man was more worthy of the

ear of a king. But Aristotle, who well knew the tem-
per of both, might have foreseen that the blunt unbend-
ing rigidity of his uncourtly relative would often be of-

fensive to the impatient spirit of Alexander. Though
Aristotle might be imprudent in recommending a com-
panion who could not restrain his freedom of speech,
we can offer no palliation for the wanton barbarity with
which the incensed monarch punished the most faithful

of his counsellors, because he resisted the attempt to

degrade his countrymen, by requiring them to comply
with the Persian custom of prostrating themselves be-

fore the king. If it be true that Alexander from that

moment regarded Aristotle with suspicion, he would
merit more severe reprobation for this deliberately che-
rished animosity, than for the hasty resentment to which
Callisthenes fell a sacrifice. We know for certain that

Alexander continued long to supply his tutor with the

means of enlarging his knowledge of natural history,

and, in particular, that he sent him, at a great expense,
every rare and singular production which could assist

him in completing his classification of the animal king-
dom.
When Alexander marched into Asia, Aristotle re-

turned to Athens. His fellow-student Xenocrates, whom
Plato had characterised as requiring the spur as much
as Aristotle required the curb, was now at the head of

the Academy. Aristotle, whose mental vigour was not

yet abated, and whose consciousness of superiority led

him sometimes to express himself with arrogance,

could not be silent while Xenocrates taught- philosophy.

He immediately procured the Lyceum, which Pericles

had established in the environs of the city as a school

of military exercise. In this delightful retreat, finely

skirted with trees and interspersed with fountains, he
chose to deliver his lectures to his crowded auditories,

walking in the shade ; and hence he and his disciples

gained the name of Peripatetics.

Aristotle became a public teacher when he was about

fifty years of age. The number of his admii'ers was
great ; but he was also assailed by many enemies, whom
jealousy or envy incensed against him. He was unmo-
lested while Alexander lived ; but soon after his death,

the malignity of his rivals and caluiuniators shewed it-

self without disguise. Like the illustrious Socrates, he

was accused of impiety, because he had commemorated
the virtues of Hermias and Pythias, with honours and

ceremonies which were due to none but the gods. The
most violent, or at least the most avowed of his adver-

saries, was Eurymedon, the priest of Ceres, who charged

him with profaning the Eleusinian rites. He prepared
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a" spirited defence, in which he exposed the mean and

deustaljie motives ot his enemies ; but, reflecting on

the inefficacy ot argument in suencing the voice ol pre-

judice, he prudently withdrew trom the power of his ex-

ahpL rated opponents, and tooii refuge in Chalcis, a city

ot Euuosa, where he died in the course of the follow-

ing year, tiie third of tiic 11-tch Olympiad, and the six-

ty-iliiru ol liis age, after having taught in the Lyceum
above twelve years. He was survived by his second

-wile Herpylis, by Nicomachus, the son of this mar-

riage, and by Pythias, the daughter of his former wife,

among whom he divided his fortune, with directions

that, if Nicanor, the son of his guardian Proxenus,

would accept his daughter's hand, he should also share

in the inheritance of the family.

To his respected disciple Theophrastus, who suc-

ceeded him in the Lyceum, he left his valuable library,

and all his own writings. Theophrastus left this trea-

sure to Neleus, one of his scholars, who unfortunately

allowed it to fall into the hands of his illiterate heirs,

citizens of Scepsis, a town subject to the king of Pcr-

-amus. That they might not be plundered of a pro-

perty, the value of which was unknown to them, they

deposited all their books in a subterraneous vault,

where they were concealed an hundred and thirty years,

during which period they sustained great injury from
vermin and damp. In a very mutilated state, they were
sold to Apellicon, of Athens, who had them transcribed,

and endeavoured to supply the numerous chasms by
his own conjectures. Tne antografihu of Aristotle were
probably allowed to perish. The library of Apellicon,

including the copy of Aristotle's works, was sent by
Sylla from Athens to Rome. Tyrannion, the gramma-
rian, was permitted to take a copy from the corrupted
text of Apellicou's edition. This copy, probably more
erroneous than the former, was procured by a contem-
poraiy of Cicero, Andronicus the Rhodian, who employ-
ed himself with great diligence, in correcting and me-
thodising the hitherto neglected writings of Aristotle.

Notwithstanding the care bestowed by this industrious

editor, the text was still vitiated by innumerable errors,

which no man but the author himself was capable of de-

tecting, and which no inferior hand could completely
remove. It is uncertain whether Andronicus succeeded
in restoring all the works of Aristotle ; but many of
them have, since that age, perished in the wreck of po-

litical revolutions, and not a few from the occasional

ebullitions of theological bigotry. The number of trea-

tises which he had written, according to Diogenes La-
ertius, exceeded four hundred ; of which number about
nine-tenths have irretrievably perished. No: more than
forty-eight, which arc allowed to be authentic, have
reached our times.

The personal appearance of Aristotle was by no
means prepossessing. Diminutive in stature, and puny
in his limbs, he had very small eyes, a squeaking voice,

and a disagreeable hesitation in his speech. His consti-

tution was naturally feeble, and he suffered much from
dyspeptic affections, to which there is reason to believe
his death must be attributed. In his diet he was strictly

temperate, or rather abstemious ; in the use of sleep
more sparing than was prudent. In his dress he is said

to have been so finical, when he studied under Phto,
that, by his slovenly associates, he was accounted a first-

rate coxcomb. While the multitude of pretenders to

science, who could ape their philosophical instructors

snly m sordid attire, and a negligence of all the proprie-

ties of life, affected to be superior to these minute at-'

tcnlions. Aristotle never appeared in public, but in an
elegant and graceful habit, having his hair cut short, his

beard shaven, and his fingers sparkling with valuable
rings. A profound or learned fop was in those days re-

garded as an anomaly ; but of Aristotle we can only
believe, that, as he had a horror at every thing tawdry
or negligent, and an innate sense of concinnity, which
was refined and chastened by habit, his precision was
universal, being not less conspicuous in the becoming
decorations of his person, and the neatness of his appa-
rel, than in the selection of his language, and the struc-

ture of his sentences; always correct, never gaudy, of-

ten exquisitely polished, without ever betraying the
slightest appearance of fastidiousness or affectation.

Of the character of Aristotle, no man now living is

qualified to give an exact delineation. That his under-
standing was of the very highest order, and that his in-

dustry in exploring all the departments of science has
never been exceeded, appears to be universally admit-
ted. But whether he was actuated chiefly by the love of

truth, or by the love of fame ; whether he aimed at uti-

lity more than he courted admiration; whether he has

intentionally obscured what he could not illustrate, and
affected to be profound, when he was only disL;uising

his ignorance; whether he has ungenerously withheld
the praise due to his predecessors, and even loaded
them with unmerited censure, when he ought to have
acknowledged his obligations to their labours; whether,
in his treatment of other authors, he was more under
the influence of pride and envy, than of liberality and
candour—are questions which the most careful perusal
of his works can scarcely entitle us to decide. The
voice of antiquity concerning his merits is but little

known, and was probably not impartial. The hyperboli-

cal panegyrics of the myriads of commentators, whose
ignorance and prejudice reflect dishonour on human
nature, and who, through ages of darkness and supersti-

tion, protended to venerate a name whose glories they
were unconsciously labouring to sully, are totally un-
worthy of our regard. It is difficult to say whether the
Mahometan doctors, Averroes, Alfarabius, and Almu-
bassar, who, in some instances, have not scrupled to

relinquish the tenets of their prophet, when they could
not reconcile them with the dicta of the Stagirite, have
been more obsequious in their homage than the school-

men, professing Christianity, who have venerated him
as one of the fathers of the church, and scarcely refi'ain-

ed from canonizing him,—affirming that he was as truly
the forerunner of the Messias, in the mysteries of na-
ture, as the Baptist was in the revelation of grace,
^Aristoielem sic fiiisxc C/irisfi firxcursorem in .Vaturali-

dus, cjuemacbnoduin Joannes Bafitista in gratuilia.']

Since the reformation, the works of Aristotle have
fallen into disrepute. The intrepid zeal of Luther
prompted him to sweep away all the rubbish of monas-
tic learning, in which the defenders of the Catholic faith

endeavoured to elude the assaults of their antagonists;
and, as he had neither erudition nor patience sufficient

to discriminate the speculations of Aristotle from the

garrulity of the schoolmen, with which they were oftci)

intermingled, he chose to devote both root and branch
to the same destruction. The more learned and more
ingenuous Calvin, though a determined foe to the scho-
lastic doctrines, does not withhold from Aristotle's ethi-

cal writings, the praise of acuteness and profundity.

Some of lord Bacon's censures are unquestionably too

U u 2
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liavsh, savouring more of the bitterness of the German
ccclcsiasiic, to whose austere invectives we have slight-

ly adverted, than of the dignified liberality wliich be-

came the great i-elormer ot logic; who, in an age over-
whelmed witli ignorance and prejudice, boldly imder-

took to light the torch of truth, to trace a map of the

intellectual world, to describe the roads by which it

may be explored, and (which is harder still) to unfold

the methods by which these roads may be regained
after they have been lost. Bacon saw clearly the de-

fects of that art of reasoning which was practised in his

own age ; but with the value of Aristotle's writings, and
the purposes which his logic was intended to serve, the

English philosopht r was very imperfectly acquainted.

The works of Gassendi, Des Cartes, Hobbes, Malc-
branche, and Locke, have contributed to increase the

discredit of the Peripatetic philosophy ; so that it has

at length become as fashionable to depreciate the foun-

der of that sect, as it was formerly to extol his name.
Some of these authors, however, betray such a preme-
ditated spirit of hostility, as must convince us that they

never had the patience to examine those works, which
they so dogmatically condemn, as an assemblage of

vague, indeterminate, confused, and unprofitable ideas,

pregnant with unmeaning words, and tending to extin-

guish, rather than to quicken the human faculties. Even
the sagacious Rcid, who appears to have formed a

justcr estimate of Aristotle's merit, than almost any

Other modern philosopher, has sometimes, by confound-
ing the disciples witli their master, included the latter

in censure which does not apply to him, anu has even
treated some of his doctrines with a degree of levity,

which cannot be vindicated, except by representing it

as a just retribution on the Stagirite, for the superci-

lious contempt with which he is accused of having de-

tracted from the claims of all his fellow-labourers.

We will not form a correct judgment of the literary

character of Aristotle, if we implicitly depend on the

accounts which have been given by the most enlighten-

ed philosophers of modern times; and much less cor-

rect will our notions be, if we listen to the bigoted ad-

herents of the Peripatetic philosophy; who, during the

long night of ignorance, in which Europe was involved,

after the irruption of the barbarous hordes of the north,

were incessantly engaged in echoing and dilating the

doctrines of their idolised preceptor. Nor will the rem-
nant of his writings enable us to gain an adequate view
of his superiority. To appreciate their value would re-

quire qualifications which can scarcely ever be united

in one individual. A perfect acquaintance with the

language of Greece, as written by Aristotle, and with
the state of science before his time, and also a profi-

ciency in the knowledge of those subsequent discove-

ries which have enlarged the boundaries of human
knovr-ledge, are necessary qualifications of the man who
shall venture to pronounce, w hat is the extent of the

services for which posterity is indebted to that great
mind, and what is the degree of praise to which he is

fully entitled. There is no small difficulty in under-
standing the language which he wrote. Though he
professes to define every word which he introduces,

even when unsusceptible of definition, his definitions

must often be incomprehensible to those W'ho ha\ e not
previously learned the peculiarities of his notions. He
did not invent a new vocabulary, but he employed many
words in a sense either more restricted, or more ex-
tended than thev had hitherto borne, or with shades of

meaning, of which no trace can be discovered in the
works of other authors. Lord Bacon speaks of this

liberty in the strongest terms of reprehension, saying,
that Aristotle, from an unbridled spirit of contradiction,
and a sworn enmity to every thing established by the
ancients, not only coined unheard-of technical phrases,
but strenuously endeavoured to blot out the remem-
brance of all the wisdom which former ages had amass-
ed; insomuch that (his lordship adds) he never names
any authors anterior to his time, or refers to their writ-

ings, except for the purpose of refuting and slighting

them; thus as it were emulating his ambitious pupil,

by attempting to convert the commonwealth of letters

into an universal and absolute despotism, over which
he chose to tyrannise. Concerning this philosophical

arrogance of which Aristotle is so generally accused,
we can only say, that, in some instances, he appears to

bestow on his contemporaries greater praise than they
deserved, and that nothing can be more unbecoming
than the petulant sneering of JVIalebranche : " Aussi
Aristote prend-il un soin particulier d'avertir, qu'il faut

le croire sur sa parole car; c'est un axiome incontest-.

able a cet auteur, qu'il faut que le disciple croie." But
with regard to his innovations in the use of words, what
philosopher can be named who has not found it neces-
sary to attempt something of this nature ; and can lord

Verulam himself claim an exemption from the same
censure ! The vagueness and imperfection of language
has always proved one of the greatest embarrassments
to every inquirer; and the attempt of Aristotle to sur-

mount this difficulty, was worthy of the boldness and
vigour of his genius. If he has ever overstepped that

mo;'esty which courtesy should have prescribed, and
which respect for kindred worth should have demanded,
let it be recollected that he is neither the first nor the

last who has forgotten the maxims of urbanity amidst
the strife of tongues ; and that the devotion which has

been paid to his name, has proceeded less from his

overweening appetite for superiority, than from the ab-

ject servility of his followers.

Of those who profess to have studied the works of

Aristotle, some entertain a superstitious reverence for

ancient learning, and are almost entirely ignorant of la-

ter acquirements. Others being partially versed in the

language of recent discoveries, but not very familiarly

acquainted with their extent, seem predetermined to

find in the writings of the Peripatetic philosopher the

germ of all posterior improvements. Both these de-

scriptions of authors present us with a distorted and

exaggerated view of the Aristotelian philosophy.

One great disadvantage, which increases the diffi-

culty of studying this author, arises from our ignorance

of the order in which his works were meant to be read.

In the course of his inquiries, new light must sometimes
have broke in upon him ; and hence his opinions may
occasionally have undergone an essential change. From
this cause, inconsistency is often unjustly charged upon
writers who have the candour to correct the mistakes

which have been detected either by their own penetra-

tion or by the inquisitorial judgments of others. A '

man who wrote so much as Aristotle did, could have

little leisure for revision; and it would be matter of

surprise if there were not many things in writings so

voluminous, which more mature consideration w-ould

have induced him to retract, and many omissions which
he could have easily supplied.

With a view to render his writings more perspicuous,
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ittme have proposed to alter the avrangeraent of their

parts; as in the case of his iVIctapliysics, beginning

with the fifth and tenth books. Tliis may be tolerated
;

but when they proceed to change also the collocation

of sentences and of words, to such a degree as to form

new combinations of thouglit, which probably never oc-

eurred to the author himself, there is reason to protest

against a license so exorbitant. Availing themselves

of the principles of matter, form., and /irivation, they

ase the works of Aristotle as a quarry, out of which ex-

tracting insulated propositions, and detaching members
of sentences from each other, at one time interposing

somethhig of their own, and at another removing what
they dislike, they compose a new structure, fairer in its

proportions than the venerable fragments which time

has deformed, or at least more accommodated to the

fashion of modern days. With almost equal reason,

might a man pretend to construct a system of science

by the mere aid of a lexicon ; or to discover the whole
of the J^^ovum Organitm in the recondite anilities of Al-
bertus Magnus, or the incomprehensible subtilties of

Duns Scotus, whose metaphysical fecundity was so pro-

digious, that it may fairly be questioned if it be within

the range of possibility to say more than he has said,

without ever accidentally communicating any useful

idea. It is quite provoking to find grave authors lay-

ing hold of casual expressions of Aristotle, with a view
to make it appear that he anticipated discoveries which
were not dreamed of till many ages after his death. Dr
Gillies insists, that Aristotle was not ignorant of the

facts which demonstrate the gravity of the atmosphere,
because he happened to observe that a bladder filled

with air is somewhat heavier than when it is empty.
The same enthusiastic admirer of antiquity remarks
with triumph, that in the treatise De Anima, there is

a shrewd conjecture, connected with the discovery of

the nerves and their functions. The expression which
is supposed to imply so much, is, that the flesh is the

intermedium (ro KfT«|u,) through which the perceptions

of touch are corrmiunicated ; but the author is so far

iVom hinting any suspicion approaching to a knowledge
of the nervous system, that he employs the word utrcc^v

in the same sense as when he says, the air is the me-
dium through which sound and light are transmitted to

the organs of hearing and vision.

Were we even to grant that approximations to some
modern discoveries are discernable in the works of Aris-

totle, we could not hence derive a test of the value of his

philosophy. This can be estimated only by considering
how far it was capable of leading men to the important
branches of knowledge of which he treats. It is of little

consequence to inquire how much he knew, or how in-

geniously he guessed. The merit of his philosophy
must be determined by its utility- Judging by what it

has effected, some will be disposed to conclude, that it

rather retarded than accelerated the progress of the
mind ; and instead of facilitating the investigations of
future inquirers, multiplied the difficulties which they
had to encounter. This, however, was not the fault of
the great philosopher himself, but of those who, with-
out venturing to emulate his industry, were content
with retracing his steps.

Ng man ever surpassed Aristotle in versatility of ge-
nius. His great success in treating of poetry, rhetoric,
morals, and politics, and the wonderful acuteness and
grasp of mind displayed in his Dialectics, may have led
to the adoration paid him as a metaphysician and a natu-

ral philosopher. It may justly be doubted, whether a

man's great acquirements in one branch of knowledge
all'ord a probability that in others he will be cquallj

successful. Without a considerable proficiency in gene-

ral knowledge, indeed, we cannot expect to arrive at great

eminence in any scientific pursuit. But there is always

some danger of being misled by the peculiarities con-

tracted in the study to which we have first applied; es-

pecially, if, following unfounded analogies, we endeavour
to adapt the systematic views suggested by our favourite

subject, to others in which they are inadmissible. The
effect of professional habits, and the bias derived fron\

education, in giving an erroneous bent to the mind, has

often been observed ; and has been ranged, by lord Ba-
con, under what he calls the idola s/iccics, a very copi-

ous source of false judgments. He ascribes the inutility

of Aristotle's Natural Philosophy to his predilection in

favour of tliat disputatious logic, which, being his own
invention, and the subject to which he had long habi-

tuated his mind, gave an unfortunate taint to all his sub-

sequent studies.

If Aristotle, content with a more limited field of in-

vestigation, had not extended his inquiries over the

whole range of intellectual research, he might unques-
tionably have gained a firmer footing, and held his ac-

quisitions by a surer tenure. But ainung at a larger

empire than any finite powers can master, his conquests
were neither so ample nor so stable as if lie had been
less ambitious and less desultory in his enterprises. If

the vigour, which was in a great measure wasted by
being so widely diffused, had been concentrated, his

dynasty might have been more formidable, because more
solidly established ; and to this hour the supereminence
of his name might have been undisputed.

How far he was indebted to the labours of more an-

cient philosophers, it is impossible to ascertain. The
assertion of some credulous writers, that he was instruct-

ed in the sciences of Egypt by a learned Jew, with whom'
he held many conferences, rests on no authority. Still

less are we to rely on those wlio say, that he himself
was of Jewish descent, and acquired great part of his

knowledge from the writings of Solomon. It must be
admitted, that in his Organon, many things are included

which he cannot claim as his own invention ; and in

particular the doctrine of the categories, which lord

Monboddo traces, with some appearance of probability,

to the Egyptian priests; and which, being borrowed by
the Pythagoreans, was first published by Archytas of

Tarentum. The use which was made of this classifi-

cation by the Italic school, however, had no connection
with the art of syllogism, which Aristotle affirms was
his own original invention. Before his time, he says,

the art of disputation was taught by example only. The
scholars were furnished by their preceptors with a col-

lection of orations, which were capable of being adapt-

ed to various occasions ; a mode of teaching, (he says,)

not less absurd than if a man, who undertook to instruct

others in the craft of making shoes, were to supply them
with a number of pairs ready made; telling them, thai

by the cartful study of the specimens thus submitted to

their examination, they might become thoroitghly versed
in the art. He owns that many rules had been delivered
by antiquity, which might be of service to those who
had no higher aim than rhetorical declamation ; but in

the dialectical art, strictly so called, and in the construc-

tion of syllogism in particular, he insists that nothing
had been done before his time. On this ground he lays
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claim to tlic indulij.ence-oi' his readers. If it be true

that the schools ol" Babylon and Egypt were conversant

in this art, and that from time immemorial, the Gynino-

sophists and Brachmans of India have held disputes

concerning syllogism, similar to those which were agi-

tated among the Greeks, we shall be disposed to accuse

Aristotle of the most dishonest plagiarism. But if the

syllogism had been known long be tore his days, would

he have ventured to assume the whole merit of the in-

vention, when the imposition could have been so easily

exposed ; or can we believe that Zeno, and others, who
wrote on logic soon after the time of Aristotle, would

have forborne to overthrow his false pretensions ? We
cannot admit that, in this instance, he challenged more
than his due share of commendation ; and, instead of

subscribing to the opinion of Bacon, that, like the Otto-

man princes, he " could bear no brother near liis throne,"

we have no hesitation in affirming, that the caution

v/hich he observed in admitting the opinions of others,

however respectable their names might be, ought ratlier

to be esteemed an indication of a truly philosophical

spirit, than denounced as a symptom of presumption, or

a disposition to villify his rivals and exalt himself. Un-
less we impeach him of the basest hypocrisy, we must

surely revere the mind which dictated the admired

sentiment, <I>iAo5 iu,iv Zux^artu, aAA« ^MraTJi ij aXrfiiia,,—
" The name of Socrates is dear to me ; but Truth is

dearer than all other names."
Some of Aristotle's writings are so concisely express-

ed, that we can scarcely conceive them to have been

intended to serve any other purpose than text-books, or

rather, perhaps, memorandum-books. This extreme

condensation has been the cause of great obscurity.

Some of his most valuable treatises are also mucn i^ss

systematic than might have been expected. Lord Ba-

con is surprised, that, in his numerous books on ethics,

he should have omitted to take notice of the affections

and passions as an essential branch of our moral consti-

tution ; whereas, in his disquisitions concerning rheto-

ric, he has treated of them with great acuteness and judg-

ment, although these principles of our nature are only

in a secondary view subservient to the purposes of the

orator. He has not, indeed, introduced a formal disser-

tation concerning the affections into any of his ethical

writings ; l)ut many valuable observations on the subject

are interspersed throughout that part of his works
;

which, however, it must be confessed, are by no means
very methodical.

Among the acknowledged faults of our philosopher's

writings, the most fundamental appear to be his nume-
rous unnecessary definitions of simple terms, which he

sometimes admits cannot be defined ; his many verbal

distinctions, unfounded in nature, and his inconsiderate

multiplication of first principles. In this he appears to

have been misled by the prevailing opinions of the age

in which he lived, and to have been forgetful of that vi-

gilant circumspection which he practised in his re-

searches into natural history.

We cannot undertake, in the limited space which must
be allotted to this article, to present our readers with a

synopsis of Aristotle's opinions. The style which he

has adopted is generally so laconic as to defy every at-

tempt to say the same thing more compendiously. We
shall not even pretend to extract from the vast mass of

his writings, what appears to be the most valuable. We
might refer to many continuous pages of what Cicero

denominates that river of flowing gold, {illud fiumcn

orationis aureum fundeiis Arhtoteles) so uniformly pre*
cious that no alloy can be detected ; and we might some*
times be disposed to pass over much more spacious por-
tions as being totally void of utility. But it is impossible
for any abridgment to convey an adequate notion, either

of the merits or the detects of this illustrious author.
His logical works (or his Organon, as it is generally

called) comprehend the following treatises : 1. Of the
Categories, one book. 2. Oi Interpretation, one book. 3.

First Analytics, two books. 4. Last Analytics, two books.
5. Topics, eight books. 6. Of Sophisms, one book. To
this remnant of his Logic (for great part of it is lost)'

the common editions of his works have prefixed Porphy-
ry's Introduction, containing the doctrine of the five

firedicablts, or uiiiversats, which are genus, sfiecics, dif-

ferc7jtia, projirium, and accidens ; and whicli arc consi-

dered as an enumeration of all the classes of ihings which
can be affirmed or predicated of a subject. The cate-

gories, or yjnrfjcawuw/s, profess to arrange all the objects

of human thought under ten heads ; viz. substance,

quantity, quality, relation, where, when, position, habit,

action, passion, (ri eVi, x«c-s», mioy, jr^o? t», T-»t», jtotj,

x.iitr^a.1, £>;£<», jtoieu, 'trary^ w) This disti ibulion, tuough
not unexceptionable in point of completeness or formality,

appears to be as perfect as any of those which have
pretended to improve on it. The hoo^ oilnlerfiretation

relates to the principles of language, and the various

kinds of categorical propositions. The Jirst Anulijtics

treats of the conversion of propositions, the structure of
syllogisms, tlie invention of a middle term, the ri. so:ulion

of syllogisms, and tlie pov\ ers of syllogisms ; consider-

ing them merely in respect oiform. The last Analylics

relate to thc'w matter, shewing what syllogisms are a/;o-

dktical, or drmo7istrath>e. The Tofiics are intended to

teach the various methods of reasoning with probability,

or of applying dialectical syllogisms. The book con-

cerning iic/i/iis7>is, treats oifallacious or sop/iisrical argu-

ments, and altempis to enumerate all the fallacies which
can be introduced into a syllogism. All those which are

not in the diction are reduced to one head, the ignorati*

elenchi, or mistake of the question.

On the logic of Aristotle, we shall only observe that

it is not to be regarded merely as a wonderful monument
of the force of human genius, and a venerable relic of

antiquity. The syllogistic art, though inapplicable as an

engine of science, or as the means of enlarging our ac-

quaintance with nature, is capable of proving a useful

auxiliary to the improvement of the intellectual facul-

ties
;
particularly by giving a methodical turn to the

thoughts, and enaljling us to disentangle ourselves from

those perplexities which so frequently occur in abstract

questions, and which sometimes involve the uncultivated

mind in inextricable confusion. Syllogism indeed can-

not impart the faculty of reason ; it cannot establish first

principles; it cannot lead to invention in arts, or to dis-

covery in science. But it is the only certain mode of

estimating the reasoning which proceeds from general

principles to particular conclusions; it is useful for en-

forcing conviction on those who obstinately maintain

erroneous opinions, or who reluctantly admit truths

which may thus be infallibly proved ; and without it we
should often find it diflficult to form a correct judgment

of the reasonings of others, and to detect the inconclu-

sive parts of an illegitimate argument. Lord Bacon

admits, that in the sciences of Ethics, Politics, Legisla-

tion and Theology, it may be converted to useful purr

poses. On this subject some very ingenious and judi-

f,
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cious observations were contained in the lectures of the

late DrFinlayson.
The works which have been called the Physics of

Aristotle are, On the JDoctri?ie of A'ature, on Heaven,

On Generation and Comijition, on J\Ieteors, On Animal

Life, Physical Miscellanies, On the History of yhwnals,

On the Paris of Animals, On Colours, On Sound, On
Wonderful Pacts, On the ll'inds. On Physiognomy, Mis-

cellaneous Problems, On the Houl, or Vital Princi/ilc, On
the Senses, On Memory, On Slee/i, on Dreams, &c. The
books On Plants, and that On the World, sometimes
ascribed to him, are not generally admitted to be his.

On the principles of natural things all the ancients

have spoken with great ambiguity of language. They
thought it was one of the primary objects of philosophy

to ascertain the original substance, from which ail things

were composed ; and to this substance they gave the

name of the first matter. Tliales chose ivatcr for the

principle of his Cosmogony, and trom him Pindur bor-

rowed the expression, Aj/iTToi/ (ttEv t)J<wf. Anaximenes and
Diogenes, considering water as resolveable into air,

maintained that this was the original principle of bodies,

liippasus and Heraclitus said fire ; Empedocles, water,

air, fire, and earth. Pythagoras called in the agency of

numbers and symmetry ; Musseus spoke of the one, Par-

menides of the infinite. Leucippus and Democritus re-

ferred to a fileyium and -vacuum; Epicurus to a/07«.s ;

Anaxagoras to the o/iM(Oft£f«, or similar fiarticles. For
the same purpose the doctrine of ideas was introduced
by Plaio. Aristotle, not satisfied with any of these sys-

tems, of which it is not easy to form a very definite

notion, had recourse to matter, form, and privation; the

two former being the principles of generation, and the
third the principle of corrufition. He acknowledges that

he derived some of his doctrines from the Pythago-
reans, and also often bestows great praise on the pene-
tration of Democritus, the great supporter of the atom-
ical philosophy. His opinions were, however, radically

different from both, and by no means more satisfactory.

Lord Bacon expresses his conviction, that the natural

philosophy of Democritus and others, who excluded
mind altogether from the structure of things, was much
more solid, so far as it relates to physical causes, than
that either of Plato or Aristotle ; and for this sole rea-

son (he adds), because the former have never been mis-
led as the two latter have, by searching after final causes.

On these different systems, a great profusion of learning
has been amassed by Dr Cudworth, in his Intellectual

System of the Universe.

The astronomical doctrines of Aristotle are of no
value, but as a curiosity in the history of science. He
proceeds on the supposition that the earth is immovea-
bly fixed at the centre of the system, round which the
different spheres revolve. This most defective part of
all his writings was adhered to with the greatest perti-

nacity during the middle ages, and was zealously de-
fended by the bigotry of scholastics after it was clearly
demonstrated to be void of foundation.

In natural history it is scarcely possible to bestow suf-

ficient commendation on the diligence, fidelity, and ac-
curacy which he has evinced. His History of Animals,
which the munificence of Alexander enabled him to

complete at an enormous expense, contains a vast va-
riety of valuable observations, and has tended more than
any other work to facilitate the labours of later zoolo-
gists. His knowledge of the human fabric indeed was
very imperfect; and his physiology abounds with errors.

Galen, one of the few who attempted to improve on
Aristotle, while he allows him to have been not desti-

tute of skill in the art of dissection, speaks with great
severity of his carelessness in referring the origin of
the nerves to the heart, for no belter reason tiuin be-
cause, as he says, habct nervorum co/iiam cor ; on which
Galen remarks, rather sarcastically, but not unjustly,

that he might as well have said that they originate in

the hand or the feet, as they are much more plentifully

dispersed in these organs than in the heart. Aristo-
tle did not understand the word nerve, as Galen gen-
erally does, in the modern acceptation ; but in that
popular sense which was still prevalent in the days of
Galen, denoting either nerve, properly so called, or liga-

ment, or tendon, which, accorduig to this author, par-
takes of tlie nature of both. His anatomical knowledge
had not led him to form any accurate conception of the
functions of circulation, respiration, digestion, or secre-
tion. See Anatomy.
The Metaphysics are so named, because, in arranging

his works, the editors thought proper to place these
abstract writings immediately after the Physics (ftiT« ra
(fiuTiyM;) as it appeared that this was the order in which
they might be most successfully studied. These works
relate to being in general, to the reality and nature of
truth, to the existence and attributes of the Deity, and
to the inferior intelligent natures, particularly the hu-
man mind. We shall here observe, that in his specula-
tions concerning the supreme mind, there are many
sublime and wonderful thoughts, blended, however, with
occasional inconsistencies and perplexities. He not only
describes the Deity as the eternal most excellent living
being (gaiov aiS'iov et^Krrov), but as intelligence itself (N«t5,)

as incorporeal (ac-aftaTo;) as the original mover, himself
immoveable (ro Tt-^aroi xivovv, cckivjitov) as the principle of
reason (ajx'' -'loyof) as the cause and principle of all

things, (aiTia. x.a.1 ti^xi '''"' cvTa\i.) He also argues in this

manner, ad absurdum, asserting the necessity of an in-

telligent cause. El nn ic-Tai ttcc^x to, 'airrbiira, aAA«, «i/x

£5-T«i a^x" **' '"'I'Sj «'''' «£< fK ^Xif "fz*- " If there
were nothing but material or sensible objects in the
universe, there could be no original cause or order, but
an eternal series of causes." Notwithstanding the de-
cided conviction which he so frequently expresses of the
efficiency of tliis eternal mind, which he declares to be
the cause of all order, and of the world itself, as well as
the fountain of honour and rectitude, (Noot «»*( kxi t»v

KOT/Mv X.XI Ttii ra^iai; -nrA^rii airiot dirio Tov KoePisi? y.cti

ef-S-ius;) it is difficult to understand what his notions could
be, when he thought it necessary to conjoin nature with
mind as the cause of the universe. ('Avayx^ vow aitiov

KXI <pvirit '«»«/ rcu^i TavTo?. The vague and indefinite

use of the term nature is a great source of the obscu-
rity of his theology. We cannot, however, hesitate to
rank him among the theists, and we are also disposed
to believe that whenever he speaks the language of
polytheism, it was in conformity with the idea that there
were a number of spirits subordinate to the One su-
preme, but not a multiplicity of uidependent deities or
first principles. He indeed expressly asserts that the
great Mind, who is pure and essential energy, is only
one Qy ficv 'x^cc kxi Aoya/ kxi a^iB-fuu.") But we cannot
acquiesce in the conclusion which he draws from this

doctrine, that there can only be one world, or one hea-
ven, {kxi to Kivotz/itnov i^x «« KXI a-vity^aii ii ftfjav iii xecc

OV^XVCi /AOVO^.')

Many of the other metaphysical doctrines, and par-
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ticularly those relating to human nature, are profound
.ind interesting, though by no means uniformly valuable.

The jEi/iics and Politics have universally been allow-
ed to contain a most valuable store of sound practical
knowledge. They are comprehended in the following
books: Ten addressed to A'lcomac/ius

;

—the Greater
MuraU ;—seven books «o ^'Mf/cmus ; one on Virtue and
Vice ; eight on Coverti/nerit, and two on Oeconomics.

It is a curious fact with regard to the ethics, that for

a long time previous to the reformation, they had been
read or preached to the people on Sundays, instead of
the gospels, in the churches of Germany. Melanctnon,
a person of great vci'aciiy and candour, assures us, that
he had often been a witness to this practice, which he
says was very common.
The Rhetorics and the Poetics of Aristotle, the most

finished of all his productions which have reached our
times, afford an ample proof of the consummate skill

with which he was capable of treating every subject to

which he turned his attention. It is enough to say, that

in the space of 2000 years, these masterly treatises have
never been excelled. The canons delivered in the lat-

ter treatise, which was written for the use of Alexander,
are, with scarcely any exception, still received as the
irreversible laws of the poetic art, and the infallible

standard of criticism. As Pope finely expresses it,

The mighty Stagirite fiist left the shore,
Spread all his sails, and durst the deep explore t

Tliat bold Columbus of the realms of wit,

"Whose fii'st discovery's not exceeded jet.

Led by the light of the Moconian star.

He steer'd securely and discovered far.

Poets, a race long iinconfin'd and free,

Still fond and pioud of savage liberty,

Ueceived his laws j and stood convinced 'twas fit.

Who conquered natui'e, should preside o'er wit.

Aristotle wrote also on Mathematics and on Music

;

but the fragments on these subjects, which have esca-

ped the ravages of time, entitle us only to say, that he
appears to have studied these sciences as profoundly as

any other.

All these branches of knowledge were reduced by
Aristotle to three great heads, God, Nature, and Man

;

a classification sufficiently comprehensive, but not dis-

distinguished for its logical precision.

Hitherto we have adverted only incidentally to the

style of Aristotle. Both Cicero and Quintilian speak in

the highest terms of admiration concerning the unrival-

led suavity and copiousness of his diction. A more
prominent quality which it possesses, is that nervous
conciseness, which disdains every superfluous ornament;
that /3jajifoA«y(«, which requires incessant attention. He
appears to have entertained such an abhorrence for what
is tumid or redundant, that he always prefers harshness,

if accompanied with energy, to that softness which must
he the effect of dilution. His language is not only sim-
ple, but castigated to a degree of thorough meagreness,
resembling the condition of a human body, fenced with
bones and sinews, and knit together by aiticulations and
ligaments, but void of that cellular membrane which
gives a pleasing and graceful appearance to the figure.

It would be improper to say, that it is sterile or jejuae ;

but in the exuberance of his distinctions, there is often

a tenuity, which has at the same time baffled all attempts

to epitomise h-is writings, and furnished the literary

artisans with abundant materials for the manufacture of

paraphrases, scholia, annotationsj aad commentari&s. It

is the language of intellect, unweakcned by passioo,
and must therefore be obscure to those whose attention
is unstedfast, and whose judgments are infirm. To con-
genial minds only does it unlold its artless charms ; and,
like the lyrics of the Theban bard, it captivates the soul
of the intelligent, while to the million it will always
seem to require explication.

Ae to 5r«v, f^n.7ifsa!

We cannot undertake in this article to give a view oT
the progress of Aristotle's philosophy, and the reverses
which it has sustained at different periods. See Logic,
Metaphysics, Peripatetics, Sec.

Tlie best editions of Aristotle's whole works, are that
of Aldus, in 4 vols. fol. Ven. 1498; that of Erasmus,
Basil, 1531; that of Gesner, Basil, 1550; another of
Aldus, 6 vols 8vo, Venet. 1552 ; that of Casaubon, Lugd.
1590; and Uiat ol Du Val, Paris, 1619, and 1629, 2
vols fol.; and 1639, 1654, 4 vols fol. The two last men-
tioned have a Latin translation ; the others are all is
pure Greek.

See Dion. Lacrt. Suid. in Ariatot. Ammonii Vita

Aristot. Dionys. Halicarn. Epist. ad Amm. Diodor.
Sicul. Aut. Gell. Plut. in Alex. Athenseus Deiflnc-
so/ih. Strabo. Fabricii Bibl. Grac. Melancthonis Orat.

de Arist. Voss, de Seeds. Malebranche de Injuire.

Verit. Gassendi Exercitat. Paradox advcrsus Arist.

Ludov. Vives de Caus. Cor. Ar. Launois de Var. Fori,

Arist. Paschal de Ojit. Gen. exfil. Arist. Bacon de
Augm, Scientiartun. Nunnesii Inst. Pliil. Perifi. Cud-
worth's Intell. System. Harris's Phil. Arrangements,
and his Three Treatises. Locke on the Human Under'
standing. Lord Monboddo's Ancient Metafihysics. Gil-

lies's Aristotle. Reid's Works. Kames's Sketches. Ra-
pin Rejlex. gur la Philosofihie. Bayle's Dictionary,

Bruckeri Hist. Phil, (a)

ARISTOXENUS' Genera, in Music, were amongst
the numerous modes in which the Greek writers pre-

tended to divide their tetrachord or minor fourth. Ac-
cording to Ptolemy, Aristoxenus had six different

scales, all formed by supposing the fourth divided into

30 equal parts, and assigning these parts as follows, vizu

Enharmonic 3+3 +24zi:30=:4lh
f'molle 4 -f 4 +22=30

Chroma- ) hemeolium, or ses- ? 414.4,1 iii 30
ticum

j
quialterum $ ^ *

l^tonicum .... 6 +6 +13:=39
„. . f molle 6+9 +15=30
Diatom- J ,.

-.

< mtensum, or > c 1 10 t 10 -j^cum ) ,
>• . . o +12+12=30

(^ syntonum 5

Should any one wish to compare the magnitudes of

these intervals with those in other genera, the thirtieth

part of the logarithm of the 4th, or .9958353,7545,

must be multiplied by the numbers above, respective-

ly ; and the logarithms so obtained may be compared

with each other, or with those in the Sth column of

Plate XXX. Or, the comparison may be made in the

6th column, by considering 8/y 2 + | f + -l|m as the

one-thirtieth part of the 4th, or unit in the above table

of genera, and multiplying this by the numbers therein :

whence it will appear, that each of the above ratios are

prime, or their numbers surd, to those used io the <lia>

tonic system in use. (?)
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ARITHMETIC.
THE object of ai'ithmetic is, to represent numbers in

ft concise and distinct manner by characters, and to

simplify, by means of such characters, the methods of

calculation.

It is generally called an art, though it is sometimes

dignified with the name of a science. Both these terms

may be applied to it : it may be said to be a science

when it demonstrates the various properties and rela-

tions of numbers ; and it may be called an art, when it

merely teaches the methods of performing the practical

operations to which numbers are subjected.

History of Arithmetic.

As most of the sciences were cultivated, in some
measure, before mankind were fully qualified to trace

their progress, or appreciate their value, their early

history is either entirely unknown, or involved in

doubts and obscurity, beyond which, no diligence of re-

search can penetrate. This is particularly the case

with arithmetic, so that we find it impossible to deter-

mine, with any degree of accuracy, at what time it was

first introduced, much less to what individual the world

was indebted for so useful an invention. Nor will this

excite our wonder, if we consider the very abstract

nature of numerical computation, and the slow and im-

perceptible steps by which il must have advanced to

the dignity of a science. Doubtless, the first notions

of properly would suggest the necessity of employing

some method for denoting quantity, and the similarity

observable between various objects, would give rise to

number ; but arithmetic, probably for many ages, con-

sisted in a very imperfect kind of numeration. It is

only in a more advanced state of society, when the in-

tercourse of man with man is frequent, and commercial
transactions are multiplied and extended, that mankind
feel the necessity of simplifying and improving the me-
tliods of calculation. Of what use, indeed, would cal-

culation be to him who has no treasures to count, no

complicated relations of number to consider? Accord-
ingly, it has been affirmed, that many American tribes

are not only ignorant of the operations of arithmetic,

t)ut almost totally unacquainted with the first principles

of numeration. " Some of them cannot reckon farther

than three, and have no denomination for any number
above it. Several can proceed as far as ten, others to

twenty : when they would convey an idea of a number
beyond these, they point to the hairs of their head, in-

timating that it is equal to them, or with wonder de-

clare it to be so great that it cannot be numbered."
In short, the state of arithmetic among a people, offers

a kind of standard for estimating the degree of their in-

tellectual improvement. See Robertson's Hisi. ^mer.
book iv. p. 91. Locke's Essay on t/te Hum. Under, book
ii, chap. 16. § 6.

The East, which, by the concurring testimony of his-

tory, and sacred writ, appears to have been the cradle

of the human race, seems likewise to have been the
quarter of the globe where the light of science first

began to dawn. The Chaldeans, the Egyptians, but
particularly the different inhabitants of India, distin-

guished themselves at a very early period by their

knowledge of astronomy. Their acquaintance with se-

VoL. II. Part I.

veral periodical appearances of the heavenly bodies,

some of which embraced many ages, was truly astonish-

ing, and indicates a very advanced state in the art of

computation. When Alexander the Great entered Ba-

bylon, the sages of that city already reckoned 130,000

years from the commencement of their astronomical ob-

servations. (Elemcns de la P/silu.srjJihic dc A'cwton, /tar

Voltaire.) This is so enormous a period of time, that

it has been regarded, perhaps not without reason, as a

monument of the vanity of a conquered people, who
flattered themselves that in the pretended antiquity of

their history, they discovered a consolation for the loss

of national independence. But if this period be com-
pared with the rate of the annual diminution of the in-

clination of the ecliptic, it will be found, with surprise,

to agree nearly with that state of things, when the eclip-

tic coincided with the e(iuator ; when the seasons were
always the same ; and when the days and nights wer6
every where equal over tlie face of the earth. Such a

period was certainly well adapted for an astronomical

aera ; and the people who employed it, whether they ac-

quired a knowledge of it by tradition, or calculation,

must, previously, have made great progress in nume-
rical science.

At this remote distance of time, however, it is diffi-

cult to ascertain, who were the real inventors of arith-

metic, or even to whom we owe its earliest improve-

ments ; but many circumstances induce us to believe

that it is of Indian origin. The acuteness and erudition

of modern times have made it abundantly evident, that

most of the religious rites and opinions of the Greeks,
as well as of the Egyptians, were borrowed from the

East; and they are of too capricious a nature to be
viewed as accidental coincidences. At any rate, the

manner in which the Egyptians account for the first in-

troduction of arithmetic, renders it probable that they
v.ere not its inventors. That people only assume the

merit of having first cultivated it: they deemed the in-

vention of so sulilime an art to be above the reach of

human ingenuity, and piously believed that it was re-

vealed to men by tlie gods. It was a prevailing opinion

among them, as we are informed by Plato, that Tiieut

or Tholh was the inventor of numbers, and geometry.
The Greeks probably borrowed from the Egyptians the

idea of ascribing to Mercury, (between whom and Theut
tliere is a manifest resemblance,) the superintendence
of commerce and arithmetic.

Strabo mentions, that, in his time, the invention of

arithmetic was ascribed to the Phoenicians ; and Cedre-
nus affirms, that the first system of this science was
written in the Phcenician language, by .\genor, the son
of Phoenix : but this is by no means probable. It will

readily be granted, that the operations of arithmetic

might have been improved by the Phoenicians, who
were a commercial and enlightened people ; but there
can be no question of their having borrowed the first

notions of number from their neighliours the Egyptians.
On the other hand, Joscplnis maintains, |)erhaps willi

a degree of national partiality, that Abraliam was the
inventor of arithmetic, and that the descendants of that

patriarch communicated tlic knowledge of numbers to
the Egyptians. Whatever credit we may be disposed
to give to this assertion, it must be admitted, that the

Xx
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Greeks, at least, copied Ijoih their alphabet and method
of notation from the Hebrews. The latter employed
the first nine letters of their alphabet, a/c/i/i, betli, ghi-

mel, daletht he fatt, Sec. to represent the nine digits ;

and we cannot obtain a more convincing proof, that the

Greeks, in this respect, followed their example, than

the circumstance ol their introducing a new character

cTrimifioi |3ai/ to denote six, because they had no vau in

their own alphabet, and this letter, according to the

Hebrew notation, corresponds to that number ; so that

if we had to determine the merit of the invention of

numbers between the Hebrews and the Greeks alone,

we should not hesitate to ascribe it to the former

;

though the Greeks were undoubtedly the first European
nation among whom arithmetic arrived at any degree of

perfection.

The mathematics had already begun to be cultivated

in Greece when Thales appeared ; but from that period

we may date the commencement of a more rapid pro-

gress. This eminent philosopher resolved to travel in

search of knowledge among the Indians and Egyptians,

at a time of life when, in general, the ardour of new
pursuits begins to subside, and the desire of informa-

tion yields to the more selfish cares of approaching old

age. During his residence in Egypt, he measured the

height of the pyramids, by means of their shadows pro-

jected on the plain below ; and thus gave the first in-

stance, upon record, of the measurement of an inac-

cessible object by the relations of the sides of similar

triangles, and, probably too, one of the first applications

of arithmetic to geometry. When he was fully instruct-

ed in all the learning of the East, Thales returned to

his own country to compare and arrange the materials

of his knowledge, and soon diffused a taste for science

throughout Greece.

The Hebrews, Greeks, and Romans, seem to have

employed nearly the same kind of notation, but the man-
ner in which they performed their calculations is very

imperfectly ascertained. Goguet is of opinion that, first

of all, they used pebbles or small stones for that pur-

pose ; and 4'»'P"^^"' cakulare to calculate, derived from

^)!^o5, calculus a small stone, certainly gives much
plausibility to the supposition. To this day, in many
provinces of Russia, as well as China, arithmetical ope-

rations are performed by means of stringed beads, with

great accuracy, and considerable expedition.

Boethius, whom we shall afterwards mention more
particularly, informs us, that certain disciples of Py-

thagoras invented, or at least employed, peculiai- cha-

racters called a/iices for respresenting numbers, which

enabled them greatly to simplify the operations of arith-

metic. These apices were nine in number, and appear

to have had no small resemblance to the arithuietical

characters which were employed at a later period by the

Arabs. There is some reason, however, for suspect-

ing, that they have been inserted by some copyist, as

they are only found in manuscripts of the fifteenth cen-

tury, and resemble the Arabian figures used about that

lime.

Pythagoras was a disciple of Thales, who was soon led

to form the highest expectations of the future celebrity

of his pupil. Nor was he disappointed ; for to no man,

perhaps, has science been more indebted. Like his mas-

ter, he travelled among the Indians and Egyptians, and

scrupled not to comply with the customs peculiar to the

eastern countries, in order to obtain freer accesss to

the learned men. As he spent two-and-twenty years in

those parts, and to great original talents joined the
most perscvermg industry, and the most ardent love of
knowledge, he collected much important and valuable
information. Among other objects of attention, he did

'

not overlook the science of arithmetic ; and if his fol-

lowers really made use of the characters mentioned by
Boethius, he himself probably transplanted them from
India to Greece. It does not appear, however, that the
method of computing by them was ever brought into
general use among the Greeks. The Pythagorean
philosophers either wished to conceal them from the
vulgar, or were not aware themselves of all the advan-
tages they possessed ; at least they must have fallen

again mto disuse before the time of Pappus, who lived
towards the close of the fourth century, as is evident
from a fragment which has descended to us of that dis-

tinguished mathematician. The complicated contri-

vances which he has there employed, to simplify the
ordinary methods of multiplication by large numbers,
render it highly probable, that at the time in which he
lived, the Greeks performed their calculations, as the
common people do at present, by mere dint of thoughtj
and without the aid of visible signs. The very circum-
stance of the Pythagoreans devoting their exclusive at-

tention to discover the abstract properties of numbers,
instead of trying to simplify the methods of calculation,

gives additional force to this supposition. We must here
remark, that numbers have two kinds of properties, one
of which is essential and inseparable from their very
nature ; and another, which is accidental, and derived
entirely from the manner of representing them. It is

an essential property of number, for instance, that the
successive sums of the odd numbers are squares 1,

l+ 3r:4, 1+3+5:^9, I+S+ S+rizie, &c. ; bulit is an
accidental property of 9, that the sum of the digits

which represent its products, is always either 9 itself,

or a multiple of 9. Now the Pythagoreans confined their

attention solely to the former of these properties, dis-

tributing numbers into classes of perfect and imperfect^

ubundant and defective, &c. and applying to them dis-

tinctions which are totally independent of the scale of

notation. They even pretended to discover occult quali-

ties, and mysterious relations of numbers, and were
absurd enough to believe, that the world itself was
created with a reference to their abstract properties.

The first four odd numbers 1, 3, 5, 7, according to their

wild speculations, represented the pure and celestial

parts of the universe ; while the first four even num-
bers being less exalted in dignity, represented the same
elements combined .with terrestrial matter. The sum
of all these numbers is 36, which, of course, was con-

ceived to possess high and wonderful virtues ; according

to Plutarch, it was held in such veneration by the Py-
thagoreans, that to swear by it was to contract the most
solemn of all obligations. Plato was supposed to have
carried the Tetrachys, for so this number was called, to

a still higher degree of perfection, by advancing it to

40. Instead of the odd numbers 1, 3, 5, 7, he substitu-

ted I, 3, 7, 9, and made 5, which holds invisibly the mid-

dle place in this series, to denote the supreme intelli-

gence, or Nt«. The even numbers 2, 4, 6, 8, were left

to perform the same functions as before.

It is certainly a very curious circumstance, that Fohi

is accounted by the Chinese the author of the first of

these systems ; and Vou-vang, who reigned more than

1100 years before the commencement of the Christian

aera, the author of the second. That two philosophers,
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living at different periods, and in countries remote from

each other, should coincide in the discovery of some
great physical truth ; or that two poets, in similar circum-

stances, should agree in some general sentiment, with-

out the charge of plagiarism being justly applicable to

either, is not only possible, but very likely to happen.

The phenomena of nature are always the same, and de-

pend on the immutable laws which the Author of all

things has established ; and the embellishments of poe-

tical imagery, though less definite, are subject to the

unvarying operations of human thought ; but nothing

short of actual communication can explain a coincidence

of opmion between the inhabitants of two distant na-

tions, when the object of that opinion is not only im-

probable, but fanciful in the extreme. In short, we may
infer, almost with the confidence of demonstration, that

Pythagoras, or some of his disciples, borrowed those

opinions from the East, more especially as we have

good grounds for believing, that the system of notation,

which is now used in Europe, came originally from the

same quarter.

But though the objects of research which the Py-

thagoreans held in view, were sometimes imaginary and

often absurd, their labours were not altogether unpro-

ductive. They discovered many useful properties of

numbers ; and the common table of multiplication is com-
monly ascribed to Pythagoras himself The truth is,

the first efforts of science must be stimulated by the

prospect of advantages that are perhaps altogether fanci-

ful ; time, sooner or later, winnows the produce, and se-

parates truth from error. The alchemists did not find

out the philosophers' stone, or an universal elixir, but

their attempts to discover these ideal substances laid

the foundation of chemistry, and made several valuable

additions to medicine. One of the greatest benefits

which the Pythagoreans conferred on arithmetic, was
their rectangular triangles of numbers, or triangles

whose sides are so related to one another, that the square
of the greatest is equal to the sum of the squares of the

other two. Problems of this sort are not without their

celebrity in modern times, and have afforded subjects of
challenge between mathematicians of the first eminence.
They are well calculated to sharpen the powers of in-

vention, as they generally require new and peculiar me-
thods of solution.

We regret that we are unable to follow the progress
of the arithmetic of the ancients with a satisfactory

minuteness of detail. All the information we can glean
with respect to it is exceedingly scanty ; though, con-
sidering the great and indispensible utility of arithmetic
to the other sciences, as well as to the common business
of life, we may presume that it always continued to ad-
vance with more or less rapidity. It appears, by the
mutilated remains of Grecian arithmetic, which have
detceiided to our times, that, besides the fundainental
operations of addition, multiplication, subtraction, and
division, the ancients were acquainted with the methods
of extracting the square and cube roots ; and that they
understood the theory of arithmetical and geometrical
progressions. The methods by which they conducted
their calculations were, without doubt, tedious and com-
plicated, and very unlike those of the present day, but,
on the whole, their knowledge of the combinations of
numbers, and of the methods of reducing ratios to their
simplest forms, was extremely accurate, as well as ex-
tensive.

Lagus, one of the successors of Alexander the Great,

had no sooner obtained the peaceable possession of Egypt,
than he began to turn his attention to the encourage-
ment of science. His munificence and generosity attracted

the sages of Greece to his capital, and in a .sliort lime
rendered it the scat of learning and philosophy. He
establislied tlie famous school of Alexandria, which con-
tinued to flourish there during ten centuries, and did
more honour to his memory than all the military atchieve-
ments of his predecessor. This seminary produced many
distinguished mathematicians, and among others Euclid,
so justly celebrated for his Elements of Geometry ; the
seventh, eighth, and ninth books of which, form the oldest
treatise on arithmetic extant.

The sieve of Eratosthenes deserves to be noticed in
a hsitory of arithmetic, both as an object of curiosity,

and as an invention of some importance in the theory of
fractions. This sieve, as it is whimsically called, con-
sists in an easy, though somewhat tedious, method of
finding the prime numbers, or those numbers which are
divisible only by themselves and unity. For this pur-
pose, Eratosthenes wrote in succession all the odd num-
Ijers (the number 2 being the only even prime immber)
as far as he wished his table to extend. He then began
at unity, and excluded all the multiples of 3 ; next those
of 5 ; next those of 7, Stc. cutting them out as he ad-
vanced. When he had exhausted the whole of the
multiples of the odd numbers by these successive inter-

cisions, the remaining numbers were all prime ; and the
table itself, on account of the holes which had been made
in it, received the name of sieve, from its resemblance to

that utensil.

One of the earliest writers on arithmetic was Nico-
machus. The period in which he flourished is not well
determined ; nor is it of much importance to be known.
He refers, in his writings, to an invention of Eratos-
thenes, and we cannot err far in assigning him a place
soon after that mathematician. His treatise on the

arithmetic of the ancients, presents us with a view of

the distribution of numbers, according to the doctrines

of the Pythagorean and Platonic schools. Science would
have had but little to regret, had this work shared the

fate of another written on the same subject, by Por-
phyry. His Praxis Arithmetical which unhappily, is

lost, would have been a more valuable acquisition, and
thrown much light on the methods of computation em-
ployed by the ancients. Jamblichus, Proclus, Asclepius,
and Piliponus, have written commentaries on the works
of Nicomachus ; but only those of Jamblichus now exist.

The work of Boethius is rather a translation than a com-
mentary.
About the second century of the Christian xra, a new

method of notation was introduced, called the sexagesi-

mal arithmetic, of which Ptolemy is supposed to be the

inventor. Some traces of it are still to be found in the

divisions and subdivisions of the circle, hour, Sec. The
principal design of this notation was to avoid the incon-

veniences of the common method, especially in fractions.

Every unit was divided into 60 parts, and each of these
parts into 60 others: and, in order to render the com-
putation more simple, the progression in whole numbers
was also made sexagesimal. From unity to 59, the

numbers were represented in the common way ; and 60,

which was called a sexagesima prima, was denoted by
unity with a dash over it thus I'. Twice 60 was II'

;

thrice 60, 111'; and so on to fifty-nine times 60, where
the series was resumed as before, only sixty times 60
was denoted by unity with two dashes, thus 1". When

X X 2

i
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a luinibcr ksb than 60 was joined to a sexagesimar, it

was aniit'Xfd in its proper cliaracicr, thus I'V represcnt-

td C5 ; X'XI, ten times 60 and 1 1, oi- 611, Sec. Frac-

tions were denoted by placing- llic dash at llie bottom,

or at the kit hand of llie numeral letter : thus 1, or '1

expressed j'j.

It is not unworthy of remark, that the notation of the

sexagesimal arithmetic is founded on the same princi-

j>tes with that of the Arabians, and differs from it in no

respect but in the extent of the radix, or scale. The
dash corresponds exactly to the cypher. It does not

appear, however, that any advantage was taken of the

distinguished properties which this form of notation

possesses for simplifying the operations of arithmetic.

The radix is divisible by 2, 3, 4, 5, 6, 10, 12, f5, 20,

and SO, and indeed has the greatest number of aliquot

parts of any number below 12o. This property proba-

bly recommended it to the attention of Ptolemy in the

choice of a scale. The only difficulty under which it

labours, is the great nuinber of characters that would be

necessary for a system of arithmetic, founded on so high

a radix. But this objection is not insurmountable ; the

characters in the Chinese language are said to amount,

at least, to as many thousands.

AUh jugh the sexagesimal arithmetic is commonly as-

cribed to Ptolemy, it is probably an Eastern invention.

T!ie Indians, to this day, employ the sexagesimal divi-

sion of time. They divide the day into 60 equal parts,

called g-uries ; each gurie, into 60 equal parts, called

fio,'!s ; and lastly, eacii poll, into 60 equal parts, called

mimiku, or twinklings of an eye. They also employ
periods of 60 years as we do centuries.

After the establishment of the Alexandrian school, the

various branches of matheinatics were cultivated with

increasing ardour and success. Arithmetic in particular,

was enriched by Diophantus, the supposed inventor of

algebra, with some valuable problems which still retain

Ms name. The time in which he lived is uncertain, but

it proba1)ly was about the middle of the fourth century.

According to x\bulpharagius, he flourished under the

emperor Julian. He could not have been much after

that period, as the celebrated Hypatia, who fell a victim

to religious bigotry about the beginning of the fifth cen-

tury, wrote a commentary on his works. Diophantus is

the author of what is called the indetrrininatc analysif),

which furnishes methods of solving many problems in

pure arithmetic, as well as in algebra and the higher

geometry. He wrote thirteen books on arithrnetic, of

which only six have escajied the destroying hand of time,

if we except a seventh, de .Vumeris Mullansrulis, which

is found in some editions of his works. His writings

which have come down to us attest the greatness of his

genius, and increase our regret for those which we have

lost.

An edition of the works of Diophantus was found in

ilie Vatican, about the middle of the sixteenth century,

and, according to Regiomontanus, it then contained all

the thirteen books. In this, however, he was probably

mistaken; at least Bombelli, in the preface to his Alge-

bra, written in 1572, expressly affirms, that there were

only six of them in the library at that time. These six

books were published at Basil by Xylander in 1575, with

a kind of commentary. But Xylander was no great ma-
thematician, and committed several mistakes. A far

more accurate edition was published at Paris in 1621,

by M. Bochet de Meziriac, the value of which was af-

terwards nmch increased by some excellent notes of
M. Fermat.
The Diophanline arithmetic was almost entirely ne-

glected after the work of M. Fermat, tUl it was again
taken up by Euler; but the numerous and beautiful dis-

coveries of that great man, sufficiently comi)ensate for

the little attention which has been given to it by other
mathematicians. La Grange has also rendered the

highest services to the indeterminate analysis, and de-
monstrated several problems concerning integers which
Fermat had left unsolved. Nor must we omit to men-
tion, that JVIr Leslie, to whom geometry and physics are

alike indebted, has published a most valuable paper on
the same subject in the 2d vol. of the Transactions of

the Royal Society of Edinburgh.
It has often been alleged, but certainly without justice,

that the levity of llie female character is unfit tor the

severer exercises of the understanding. It may be af-

firmed, with more truth, that the mental superiority of

the other sex is not so much the effect of any original

endowments of mind, as of a more extended education,

assisted by other accidental causes. Italy, in modern
times, has given birth to many illustrious women, who
have distinguished themselves in the most difficult de-

partments of science ; and the school of Alexandria, at

a more early period, furnished an example of the same
kind in Hypatia, the daughter of Theon. This cele-

brated young ladV) who was equally remarkable for her

beauty and accomplishments, modestly declined the pro-

posals of many suitors, and resolved to sacrifice the

charms of love to the higher and more exquisite de-

lights of phiFosophy. She wrote a commentary on Apol-

lonius, and another on Diophantus, besides some astro-

nomical tables; but none of her writings have come
down to us except the third book of her commentary on

the Almagest of Ptolomy. The unhappy fate of this

accomplished woman presents one of those disgraceful

enormities, which, under the mask of religious zeal,

have too often polluted the pages of ecclesiastical his-

tory. After being stripped naked, she was dragged to

a church, probably to give an air of piety to the transac-

tion, and cruelly put to death by a band of misguided

fanatics, because she was suspected to be the cause of a

misunderstanding which subsisted at that time between

the archbishop and the prefect of Alexandria.

From this shameful event we may reckon the decline

of mathematics at that celebrated seat of learning. Af-

ter languishing a short time, their downfal was com-
jileted by the Arabs, about the middle of the seventh

century. Fortunately, before this took place, they had

been transferred by Proclus to Greece, where, for some

time, they continued to be cultivated; but the days of

Euclid and ApoUonius were now no more, and the re-

searches of the later Greek mathematicians are mere
puerilities compared with the manly investigations of

their predecessors. Magic squares were the most bril-

liant of their discoveries 1

The sciences never made much progress among the

Romans. The warlike habits of that people were un-

friendly to the mild arts of peace, and to all the refine-

ments which promote domestic happiness. They not

only neglected mathematical learning, but often sub-

jected it to the severest persecution. Various decrees

of the senate were passed during the republic, against

those who should introduce the sciences of Greece into

Rome; and in the times of the emperors, the term^c-
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thematitus was so much dcgradecl, as to be nearly of

the same import witli magician or astrologer.* We
need not woiicler, thcrclorc, why the Romans cannot

produce a single name in the history ot" mathematics,
which rises even to mediocrity. The celebrated Varro,

uho, on account of his extensive information, obtained

the honourable title of " the most learned of the Ro-
mans," (cloctissimus Komanorum^ wrote on arithmetic

and geometry; but his treatises on these subjects were
probably far from profound, and more in the style of the

orator than the mathematician. His book on arithmetic

existed towards the close of the sixteenth century; at

least, Vertranius iVIaurus asserts, that about that time a

copy of it was in the library of cardhial Ridolfi ; hitherto

it has not been given to the public.

Perhaps we ought to except from the censure we
have passed on the Roman mathematicians the respect-

able but unfortunate Boethius, had this amiable philoso-

pher been indebted to his own countrymen for his great

erudition ; but he employed eighteen years of laborious

study in the schools of Athens, wjiich had then acquired
some celebrity by the learning of Proclus, and his dis-

ciples, lie submitted, for the benefit of his Latin read-

ers, to teach the first elements of the arts and sciences

of Greece. The geometry of Euclid, and the arithmetic

of Nicomachus, were translated by his pen; and his

commentaries furnish us with many interesting facts

relative to the history of both. His writings were trans-

lated, in their turn, by the most glorious of the English
monarchs ; and contributed to difi'use a solitary ray of
knowledge through the dark ages of ignorance and bar-

barism, which so long overspread Europe.
A little before the middle of the seventh century, the

Arabs, who were then a fierce and uncivilized people,
overran Egypt and Persia. Posterity must ever lament
the ravages they committed. The famous library of
Alexandria, which contained the accumulated labours
of ages, and was almost the sole repository of the ge-
nius, the arts, and the learning of antiquity, fell a prey
to their fanaticism, and was consigned without mercy
to the flames. (See Alexandria.) By a revolution,

however, not uncommon in human aflairs, the manners
of the Arabs, soon after th^s irretrievable event, became
totally changed

:

Graecia capl.i ferum victorein cepit, et artes

Intalit agresti Latio.

A century had scarcely elapsed, before they began to

cultivate, with ardour, those very sciences which lately

they endeavoured to banish from the, face of the earth.

The sages of Greece were translated into the Arabic,
and some treatises now lost in the original, have been
recovered in the versions of that language. The writ-

ings of Aristotle and Plato, of Euclid and Apollonius,

were studied and illustrated ; and though the orighial

discoveries of the Arabs themselves are few and unim-
portant, those of happier times have, at least, been pre-

served by them from oblivion, and that too at a period
when every other nation was plunged in the deepest ig-

norance.

Though the conquest of a country by a foreign inva-

der too often brings desolation and misery in its train, it

sometimes communicates tlic benefits of improvement
for the glory of independence. When the Arabs, about
the beginning of the eighth ceniury, established them-
selves in the southerly provinces of Spain, tliey carried

the arts and sciences along with them; and the intro-

duction of the decimal form of notation into Europe,
was one memorable advantage whicli llowed from that

event. The Hebrews, the Greeks, and tlic Romans,
long before this period, had distributed numbers into

classes of tens, but without any view of sim))lilying the
methods of calculation. They never thought of distin-

guishing the value of the characters of number l)y the
relative places which they occupied ; and for that rea-
son, their notation Avas exceedingly complex, and their
calculations were tedious and fatiguing. The Araljs, on
the other hand, expressed numbers by peculiar and ap-
propriate signs, and caused the same figure to possess
a different value according to its place, but always with
a reference to its original or simple value. This me-
thod, which is now used by every civilized nation, has
all the precision we can desire, with tlie important ad-
vantages of conciseness and simplicity. It is impossi-
ble, indeed, for human ingenuity to contrive any thing
better adapted to the purposes of calculation ; a more
convenient scale than the decimal might be substituted,
but the principles of the notation itself arc incapable of
improvement.
The celebrated Gcrbert, who was afterwards raised to-

the pontifical chair under the name of Silvester II., con-
tributed greatly, by his zeal for learning, to diffuse the
knowledge of the Arabian arithmetic throughout Eu-
rope. He obtained the permission of his order to go to

Spain, for the purpose of instructing himself in the
learning of that cotmtry, which at that time possessed
two schools of great reputation, one at Cordova, and the
other at Granada. When he returned to France, he
published all the information he had collected concern-
ing the Arabian arithmetic, and brought it into general
use among his countrymen about the year 970. It must
have been introduced into Bi'itain soon after; at least, it

was known here before the close of the eleventh cen-
tury, as appears by an inscription on the window of a
house in Colchester, forming part of a Roman wall, and
which bears the date of 1090.

We ought to have mentioned, however, that before
this period, arithmetic had made considerable progress
in England under the old notation. The "venerable
Bede," whose labours were as various as they arc ex-
cellent, if we consider the times in which he lived, con-
ferred a degree of lustre on the eighth century, and was
indeed an ornament to his country. He corrected the
calendar ; and, at his suggestion, the practice of reckon-
ing the date of events from the birth of our Saviour was
first adopted in England. He wrote two treatises on
arithmetic, one entitled, De A'umcris ; the other Dc Di-
visioiie JVtancrorum. The latter is particularly valuable,
as it shews the complicated metliods which they were
forced to have recourse to in the operation of division,

• Urgentibus et'iam mathematicH, dum novos motus, et clarum Othoni anmim observntione siderum affirmant. Tac. Hist- i. 22. vide
etlam /Vnn. ii. 32. Jiiv Sat. vi. It must be observed, however, that the terrr niathematicus was <ised in a sense somewhat different
from geonietra, as appears by the foUowin.^ edict: ^rtem geometriie discere atque exercere public: interest ; ars uutcm matheninlic>i dam-
nabilis e.vj, et interdicta omnino. xiii Kal. Sept. Sirmii C. C, Coss. The foUowinjir passage from Cicero is, linwcvcr, sufficiently decisive
of tlie little estimation in wliich mathematics were held among the Romans : Speaking of tlie Greeks, he says, In summo npud illos hn.
nore geometria fuit ; itatjue nihil 7natht7naticis iliustrita. Noa mctierJi ratipcinandique utilitati hujus artit terminavimut viedunt. Tusc
Disput. lib. i. c. 2.
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before the introduction of the Arabian notation. Alcuin,

who was a disciple of Bede, and became afterwards the

preceptor of Charlemagne, also wrote on arithmetic.

His Pro/iositiones Arithmelicx ad acuendos juvenes, con-

tain various ways of discovering a number that may
have been thought of by another person, after it has
been subjected to certain arithmetical operations, but of

which only the result is given. The questions, of tranS'

porting the three jealous husbands ivilh their ivives across

a river, in a boat nuhich can only carry two /lersons at a
time, so that no woman should be in the comfiany of any
of the men unless her oivn husband was present ; of di-

viding equally among three persons twenty-one casks, of
which seven are full, seven halffull, and seven emfity ;

and othei's of a similar nature, were first proposed and
solved by Alcuin. That work probably suggested to

Bachet the first idea of his treatise, entitled, Problemes
plaisans et dclectables (jui se font par les nombres. A
superb edition of the works of Alcuin was given in 1777,
by the learned abbot of St Emeran.

Alcuin may be said to have given a new sera to lite-

rature and science. His royal pupil founded, by his

persuasion, the universities of Paris and Pavia, the first

institutions of this kind in Europe. Whatever effect

universities have upon learning at present, it must be
acknowledged, that they afforded an asylum to science

during the dark ages, and were the means of transmit-

ting it to more enlightened times.

Though we are indebted to the Arabs for our present

system of arithmetic, that people do not pretend to have
been its inventors; but, on the contrary, confess with

candour, that they received it originally from India.

Accordingly, manuscript copies of Arabian treatises on
arithmetic are to be found in several libraries, entitled,

The art of calculating according to the method of the In-

dians ; Of the Indicm Calculation, &c. ; and one of these,

in the library of Leydon, is said to employ symbols of

computation, which have a striking resemblance to the

arithmetical characters of Planudes. Alsephadi, in his

commentary on a poem of Tograi, a work that is held

in high estimation by the Arabs, mentions three things,

which, in his opinion, are highly creditable to the In-

dians : Golaila ve damma, ?LVAnA of moral tales; their

method of calculation; and the Game of Chess- The
authority of Aben-Ragel, an Arabian writer of the thir-

teenth century, ought to be of great weight in determin-

ing this point: He affirms, in the preface to his treatise

on Astronomy, a copy of which has been preserved in

the library of Leyden, that the invention of the notation

in question is due to the philosophers of India. Planu-

des, a Greek writer, who lived about the same time,

confirms the testimony of Aben-Ragel. Manuscripts of

a work of Planudes, entitled, Aayio-nxji l\i^ix.ii, or •isfa^o-

§(« xctia hS'm, still exist. The system of numeration

which he explains is essentially the same with our own ;

and though the characters are somewhat different, they

are very like those of Alsephadi. (See Plate XXXI.
Fig. 1.) After giving the nine characters, which lie

observes are all Indian, he adds, there is still another

called T^iip^a,* which is expressed by 0, and denotes

nothing.

If it were necessary to bring forward an additional

proof, that the Arabian arithmetic is of Indian origin,

it would be sufficient to state, that it was generally be-
lieved to be so, when it was introduced into Europe.
Joannes de Sacro Bosco, a native of Halifax, who com-
posed a treatise on arithmetic in Latin verse, about the
beginning of the thirteenth century, mentions it as an
opinion of which no doubt was entertained :

Haec algorithmus ars prsesens dicitiir, in qua
Talibus Indorum fruimur bis quiuque figuris.

Notwithstanding this abundant evidence of the Indian
origin of our arithmetic, and for which we are chiefly

indebted to Montucla, that opinion is by no means uni-

versally admitted, but has been controverted by writers

of the greatest respectability. Vossius, among others,

pretends, that the Indians borrowed this notation from
the Arabs ; and that the Arabs, in like manner, borrow-
ed it at a more remote period from the Greeks. This
assertion, however, is neither supported by the testimony
of history, nor entitled to much credit as a critical con-

jecture. His sole argument is drawn from the form of

the figures, which are said to be imitations of the first

nine letters of the Greek alphabet; but, as Montucla
well observes, they have so little resemblance to their

supposed originals, that they must have suffered greatly

in the tansformation. The most distant likeness, indeed,

can with difficulty be traced between any two of them,
and none whatever, if we take them in order, except
between i and 8. A fanciful imagination, by adding one
part to a letter, taking away another from it, and distor-

ting the position of the whole, may certainly force out

something like a general resemblance ; and, in the same
manner, may resemblances be traced between objects

the most unlike, provided we are equally regardless of

probability, and merely anxious about establishing some
imagined similarity. But no unprejudiced mind can,

for a moment, admit, that such a likeness exists between
the Arabian figures, and the first nine letters of the

Greek alphabet, as to warrant even a conjecture, that the

former were copied from the latter. Bossut dismisses

the controversy in a very summary manner :
—" With-

out entering upon this frivolous discussion," says he, " I

shall satisfy myself with observing, that we are indebted

immediately to the Arabs for our present system of

arithmetic," (£ssai sur I'Hist, de Mathem. Periode II.

chap. 1.) This remark of Bossut must be considered

as one of those modes of speech into which authors are

sometimes betrayed, when they wish to assume airs of

superior discernment, and get rid, at the same time, of a
painful and laborious investigation. To us, at least, we
confess the proofs which Montucla has adduced arc quite

decisive, and demonstrate, beyond all doubt, that the

Arabs obtained their arithmetic from the East. The
Indians have a tradition, that numbers and geometry

were transmitted to them by a people who inhabited the

northern parts of Tartary. M. Bailly supposes, that this

people was none other than the Atlantides of Plato ; but

no vestige of the arts has been found in that part of Asia

which can support this conjecture, or lead us to believe

* The English word cypher, and the French chiffre, are evidently derived from T^i(?^». With us, cypher still retains its original

signification, and represents nothings ; whereas witlj the French, chiffre denotes a numerical character in general, .ind corresponds to

our v;ari. figure. When cypher is used as a verb, however, it signifies to compute. Some have supposed, that Tji^fa is dei-ived from

the oriental word se/iAero, numeravit, and not from tzephera, inane fuit : but it is not improbable tliat these words hail a common root,

V, hicli, by a singular coincidence, has suffered the same changes of meaning with our word cypher.
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that that quarter of the globe was ever inhabited by a

very enlightened race of men.
The first writer who is known to have employed the

Arabian algorithm, is Jordauus Ncniorarius. He wrote

ten books on aritlunelie, about (.le year 1230, Bossut

ms-niions the work in his History of Mathematics ; and

Wallis says, Ilia; tiierc is a manuscript copy of it in the

Savilian library at Oxford ; but wc believe it has never

been printed. JoLin.n.s dc S.icro Bosoo, whom we alrea-

dy mentioned, was a coiUenipor..ir\ of Jordanus.

After the inlrod action oi the Arabian notation, the

Sexagesimal aritlunctic gradually tell into disuse; the

Sexagesimal fractions, however, were retained till the

middle of the fifteenth century.

About that time, a kind of arithmetical amusement,
called magic squares, was invented by Emanuei Mos-
copulius, which we shall mention, not so much on ac-

count of their own importance, as of the attention that

has been bestowed upon them by mathematicians of the

greatest eminence. These magic squares consist of a

certain number of square cells, formed by the intersec-

tion of vertical and horizontal lines, into each of which is

inserted a number belonging to the series of an arithme-

tical progression, and so disposed, that the sum of each
of the vt^'tical and horizontal columns, as well as of the

two diagonal columns, is equal to the same number. See
Magic SquAREs-
M. Bachct endeavoured to discover a general me-

thod of constructing those squares, and succeeded where
the number of cells is the square of the odd numbers, but

he failed in those cases when they are the squares of the

even numbers. M. Frenicle advanced considerably be-

yond the method of Bachet ; he not only gave methods
for the squares of the odd numbers, but also new me-
thods for those of the even numbers, and shewed that

both were susceptiule of the greatest variety. He did

not even rest satisfied with the natural difficulties of
this kind of research, but created others for himself, to

have the pleasure of surmounting them. In these in-

vestigations, it must be confessed, he has shewn an un-
common degree of address ; we only wish that it had
been devoted to subjects of more useful inquiry. Poig-

nard, a canon of Brussels, made an additional improve-
ment to these learned triiies, by extendhig his method
to a series of numbers in geometrical or harmonic pro-

gression, with this difference in the result, that, in the

one case, the product of the numbers composing the

respective columns were equal ; in the other, the pro-

gression was still harmonic. M. de la Loubere found
traces of magic squares in India; and even mentions the

manner in which tlie mathematicians of that country con-
struct them.
About the same time that magic squares were invent-

ed, Lucas Paccioli, a native of Tuscany, called also

Lucas de Burgo, published a treatise, entitled, Summa
de Arithmetica, Geometria, &c. This work, besides the
common rules of arithmetic, contains several inventions

of the Arabs, particularly the rules of False Position,

which are there given for the first time, and called the
Rules of Elcataim. About this time,%lso, an important
change took place in the new method of notation, by
which the decimal scale was extended to fractions, as
well as integers. The first approach to this improve-
ment was made by Purbach, a nitive of a village of the
same name, which is situated on the frontiers of Austria
and Bavaria. Instead of 3600, (60x60.) he divided the
circle into 600,000 parts, and computed the sines of the

arcs for every 10 minutes in terms of this new division.

His pupil, John Muller, altcrwards made tables of the
sines for every minute ; but finding, in the course of his
attention to this subject, that the division of Purbach
was, in some respects, inconvenient, he resolved to sub-
stitute anotnei in its place, and accordingly divided the
radius into 1,000,000 parts. The sines were then ob-
tained hi millionth parts of the radius ; but it was soon
observed, that tne division of the radius was not neces-
sarily restricted to millionth parts, and that the value of
the sines might be ascert.tined to any degree of exactness
by extending the division decimally. In a short time,
the advantages of this method of expressing fractions

over the sexagesimal, brought it into general use in other
divisions. Ramus employs decimal fractions in his

Aiitnmelic, wnich was published in 1550 ; and they had
even been employed some time before by Buckley and
Recorde, in the extraction of roots. Stcvhius, however,
is the first who wrote an express treatise on them,
which he published in 1582, under the title of La Pra-
tique d'Arithmf:ti(jue. Since that period, decimal frac-

tions have been considered essential to every system of
arithmetic.

The light of discovery now began to diffuse its salu-

tary beams over Europe; invention quickly succeeded
invention, and improvements were introduced with un-
exampled rapidity into every department of science.

About the beginning of the seventeenth century. Baron
Napier of Merchiston immortalized his name by the

invention of logarithms ; an invention which has not only

abbreviated the operations of arithmetic, but conferred
the greatest benefit on the higher geometry. By means
of it multiplication and division have been reduced to

addition and subtraction ; while those operations, in their

turn, have taken the place of involution and evolution.

To trigonometry, in particular, logarithms have render-

ed the highest services, and given a degree of simpli-

city to its calculations, which was scarcely to be e.\-

pected.

After the Arabian method of notation came to be bet

ter understood, it was discovered, that some of the pro-
perties of numbers depend entirely on the scale by which
they are represented ; and that the operations of arith-

metic may be performed more conveniently by one ra-

dix than another. The decimal form, which has been
universally adopted, answers very well in point of extent,
but it is destitute of several important advantages which
other scales possess. Leibnitz and De Lagny proposed
another nearly about the same lime, which they thought
preferable in some respects. The progression they as-

sumed, was the simplest possible ; for they restricted

their notation to two numerical characters, 1 and ; the
cypher multiplying by 2, as in the common notation it

multiplies by 10. They found this system, which is

called the Binary arithmetic, well adapted for discover-

ing the laws of progression, and simplifying the con-
struction of certain tables. De Lagny took the trouble

of constructing logarithms on the principles of this arith-

metic ; and he asserts, that they are more simple, as well

as more natural, than those usually employed. The
scale, however, is but ill suited to the common purposes
of calculation ; the great number of figures which are
necessary to express even small numbers, rendering the
notation extremely tedious.

Another scale, namely, the duodecimal, has been sug-
gested. This scale certainly does not labour under the

same disadvantages with the Binary; nor do we know

'^
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any •wcU-foundctl objection that can be urged against it.

Its excellence is admitted by Montucla ; but he remarks,

that it is now too late to propose this system of notation,

and that all that can be done, is to adapt the divisions

and subdivisions of measures to the scale which is ac-

tually employed. We regret to see opposition to refor-

mation from any quarter
;
prejudice and error are too

apt to take root of their own accord, but the prospect

of eradicating them becomes almost hopeless, when they

are reared and supported in this manner by men of

science. Indeed, we fear, that so favourable an oppor-

tunity for introducing the duodecimal scale, will never

again occur, as that which presented itself to the French
academicians during the late revolution. The country

was highly enlightened ; the rage for innovation was un-

bounded ; and there were no difficulties of so great a

magnitude, as to have deterred them from making the

attempt. " In the ordinary course of human affairs,"

says an elegant and judicious writer, " such improve-
intnts are not thought of; and the moment may never

again present itself, when the wisdom or delirium of a

nation shall come up to the level of this species of re-

fbnii." {Edin. Rev. Num. 18. p. 378.) The authority

of government would be necessary to bring about so im-

poitanl a revolution ; and we fear the period is far dis-

tant, when a legislature shall have the wisdom and influ-

ence to introduce a measure of so much utility. See
Thcorij of jVotation in this article.

We shall conclude this historical sketch, with a list of

the principal writers on arithmetic since the introduc-

tion of the Arabian notation :

Works on arithmetical characters: Nicol. Symnaeus
Artabasda 'Ex^jan? J^'umerorum A''otationes per gestum
digiturum Gr. cC I.ut. ct cum J^fct. per T. Morcllum Paris,

8vo. 1614. Aw^W^Un C3.\m<:\. rec/icrchen sur I'origine des

chiffres d'ylriilimeticjue. Mem. de Trei'oux, 1707, Sept.

p. 1620-1635. 5'. BibliQlheca .Uleraria. 1722. n. viii. p. 7.

n. X. p. 35. Pierre Dan. Iluet de Vorigine des chiffres

vulgaires. S. dans le Huetiana. a Paris, 8vo. f. 113, 116.

Joh. Fr. Weidleri disscrtatio de chnract. numer. vnlg. et

eorum xtatibus, veterii?n monum. fide illiislratis. Man-
cherlev Ziffern aus dem Alcrgenlande findet man bcym.

Tavernier, II. Th. 1. B. 2. L.

—

Dass die Ziffern Morgen-
land. Ursfir. sind behau/itet. Kiistner in der tieuen jihi-

Irjlog. Bihl. (Leipzig.) 1st. p. 65. 5. Mem. de Math, et

de Phys. de L'Jcad.dcs Sciences. Paris, 1692, -Ito.

Works on arithmetical scales : Erhardii Weigelii
telracfi/s summiim turn Arithm. turn Philos. discursirva

comtiendiuw, Arli.^ magna sciendigemina radix. Jenae, 4to,

1622. Petr. Dangicourt de periodis coliimnarum in serie

man. ftrog. arithm. dyadice ex/iressorum : Miscell. Berol.

Irilhmeticus /ler/ectzis ; Auctore Wenceslao Josepho

Pelicano. A''umerandi Methodi, sive urithmeticx onuiea

fiossibiles c ijiiib cum dyadica conseyuentes plurimx resque

ad duodenariam cvcih'untur ; auctore Fried. Vellnagel.

Jenae, 4to, 1740. Leges numcrandi universales quibus

numeratio decadica I^eibnizii Dyadica vec non relic/ua nu-

merationis genera. Joh. Alb. Berckenkamp. Lemgoviae,
4to, 1747. Geo. Fred. Brander, Arithm. Binaria. Augs-
burg, 8vo, 1775. Werncburgs reine zahlen system ; be-

ing a system of duodecimal arithmetic.

Works on the properties of particular numbers : J.

Math. Hasii diss, dr t/uantilatis et unitatis arithm. vera

notione. Cp. Lud. Hoffman's ErklHrung-von eins. Allg.

lit. Zeit. 1790, 3. B. p. 615. Cott.gel. Anz. 1791, 1. B. p.

5.03. Joh. Scheubei de numeris et diversis rationibzis.

Petri Bungi numerorum mysleria ex abditis pluri'marum
discipUnarum forlibus hausta. Joh. Broscii. Discepta-
tiones de numeris perfectly. Bcda de arithm. numeris.
Petr. Anton. Cataldi Elementa practica Mum. Arithm.
Goodwyn on the Reciprocals of Primes, in Nicholson's
Journal, iv. 402. 4lo.

To the above writers on arithmetic may be added,
Nicomachus, Diophantus, Jordanus, Barlaam, Lucas de
Burgo, Joannes de Sacro Bosco, Tonstall, Aventinus,
Purbach, Cardan, Scheubelius, Tartaglia, Faber, Stife-

lius, Rccorde, Ramus, Peletarius, Stevinus, Xylander,
Kersey, Snellius, Tacquet, Ciavius, Metius, Gemma
Frisius, Romanus, Napier, Ceulen, Wingate, Kepler,
Briggs, Oughtred, Van Schooten, Wallis, Dee, Newton,
Morland, Moore, Jeake, Ward, Halton, Malcolm, Bos-
sut, Bezout, Hutton, Mair, Hamilton, La Croix, Mauduit,
Develay, Legcndre, &c. Sec.

CHAP. 1.

Notation and Numeration of Number.

1. Before we proceed to what are commonly called'

the operations of arithmetic, we must first become ac-
quainted with the principles of notation and numeration

;

the former, to teach us the method of representing num-
ber by signs, or characters ; and the latter, that of ex-
pressing it in words, when it is so represented. Various
methods have been employed for representing number ;

but as we must explain some particular system of nota-

tion, in order that we may obtain a standard of reference
for the rest, we shall begin with the Arabian method,
both on account of its superior simplicity, and its general

use among the civilized nations of modern times. The
characters whicn this system employs, are ten in num-
ber; and they are expressed and written as follows :—

One two three four five six seven eight nine cypher12 3 4567890
2. The first nine of these characters, 1, 2, 3, 4, 5, 6,

7, 8, 9, are called significant figures ; and the last of
them, 0, is called the cypher. To all of them is applied

indiscriminately the name of digits. The significant

figures are so called, because each of them has a pecu-
liar value of its own, as we have already seen, and in

contradistinction to the cypher, which never has any
value when it stands alone, though it modifies the value

of the rest when it is joined with them.
3. By means of these ten characters, few as they are,

we can express any number, however great. The man-
ner of doing this is equally simple and ingenious; and
consists in giving to the significant figures, besides their

simple value, a value depending on their relative place.

This is called ihe. local value oi a figure. For example,

1, which signifies one when it stands by itself, is made
to denote ten simply by writing the cypher after it, thus

10. In like manner, 2 tens, or twenty, are expressed by
20 ; 3 tens, or thirty, by 30 ; and so on, till we come to

10 tens, or a hundred, which, by the same analogy, are

written 100. In«rder to express the intermediate num-
bers between the tens, we must evidently sul)stitute, in

place of the cypher, their excess above the next lowest

order of tens. Thus, if we wish to write fifty-six in

figures, since fifty is written 50, we have only to write 6

in the place of 0, and it becomes 56. As 2 tens, or twen-

ty, are written 20 ; so 20 tens, or two hundred, are writ-

tea 200 ; 30 tens, or three hundred, 300 ; and so on,
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as before, till wc come to 100 tens, which are written

1000.

4. When a significant figure stands alone, it is called

an unit of the first order, or simply an unit ; when it is

followed by one cypher, an unit of the second order, or

of the order of tens ; and when it is followed by two

cyphers, an unit of the l/iird order, or of the order of

hundreds. These three prders of units constitute a /le-

riod ; and they are used in all the higher denominations

of number. The general principle of this notation is,

that each successive removal of place toward the left

hand, increases the value of a figure tenfold; it affords,

therefore, an easy method of expressing any numbers

whatever, provided we are merely acquainted with their

names, and the order of the classes, or periods, into

which they have been distributed. This will be render-

ed very simple by the following Table :

Periods.
-A..

5. The periods consist each of three figures, and are

all reckoned in the very same manner, by units, tens,

and hundreds ; and hence, if we know the method of

expressing units, tens, and hundreds, we must be able

to express any higher denomination. Suppose, for ex-

ample, it were required to write six hundred and fifty

thousand in figures ; we first write 650, and then give

these figures a local value by means of cyphers, thus

650,000. In like manner, fifteen millions a hundred and
four thousand and twenty-eight, are written 15,104,028.

It is of little importance, whether we begin with the

highest or lowest denomination of the number to be ex-
pressed ; but as the operations of arithmetic, in genera),

proceed from right to left, it is perhaps better, and cer-

tainly more systematic, to observe the same order in no-

tation. We may, therefore, give the following rule :

—

Begin at the right hand, and write towards the left, put-

ting every figure in the place and period which are in-

dicated by its verbal expression. Supply the vacant
places with cyphers.

We shall illustrate the rule by a few examples :

Two hundred and five . . .

Three thousand and sixty .
'

.

Ten thousand five hundred and
twenty

Six millions two hundred thou-

sand and nine

Twenty billions thirty thousand and
sixty-seven

Fifteen millions a hundred and
eight

I

205

3,060

10,520

6,200,009

20,000,030,067

15,000,108

6. Such arc the principles of the Arabian method ol

notation. But we must not quit this subject without

noticing a considerul^le difference, which is observable

between the English and I'rench methods of counting

numbers. Wc have fuUowcd the latter, because it is

simpler. The two methods agree as fur as hundreds of

millions, and the subsequent difference may, thcrelorc,

be regarded as of very little importance. The French
arithmeticians divide numbers into periods of three fi-

gures, and assign to each of them an appropriate deno-
mination ; whereas the English, instead of procecdhig
to billions, after hundreds of millions, say thousands of

millions, ten thousands of millions, hundreds of thou-

sands of millions, billions. Hence the Englisli billions

are a thousand times greater than the French ; hut, since

the very high numbers which these denominations ex-

press, almost never occur in practice, at least in a ver-

bal form, the difference of method is not likely to be of-

ten a source of error. The two methods will be best

seen, by comparing them together in a Table.

French method.

Units
Tens
Hundreds
Thousands
Tens of thousands
Hundreds of thousands
Millions
Tens of millions

Hundreds of millions

Billions
Tens of billions

Hundreds of billions

Trillions .

Tens of trillions

Hundreds of trillions

&c. &:c.

English method.

Units
Tens
Hundreds
Thousands
Tens of thousands
Hundreds of thousands

Millions
Tens of millions

Hundreds of millions

Thousands of millions

Ten thousands of millions

Hundreds of thousands of

millions

Billions
Tens of billions

Hundreds of billions

&c. Sec.

7. The Greeks had several methods of rcpreseniinc;

numbers, but all of them were very imperfect, and

greatly inferior to the notation of the Arabians. One
method which they employed for this purpose was, by

means of letters, which they made to express numbers,

according to their alphabetical order; so that A denoted

1 ; B, 2 ; T, 3, See. This method was, of course, extreme-

ly limited ; and was afterwards abandoned, or at least

applied merely to mark sections, books, and other divi-

sions of a similar kind, which might be expressed in

small numbers. Another method, and one which was
much better, consisted in distributing the letters into

three classes ; the first of which expressed the class of

units; the second, that of tens; and the third that of

hundreds. But as each class, from the nature of the

Greek alphabet, contained only eight letters, three ad-

ditional characters were necessary to complete the

classes, and make them correspond with the numerical

scale which had been adopted. Accordingly r, called

tviTtifMv, was inserted in the first class, to denote 6; f,

or /, called xoVTra, was added to the second, to denote

90 ; and T). called (rdmi, to the third, to denote 900. The
numeral letters were always accented, in order to dis-

tinguish them. Their notation was then as follows :

Vol. n. Part I.
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amount of several numbers. The nature of the nota-

tion suggests the following rule :

Write the numbers to be added together under one

another, so that the units, tens, and hundreds of each

period may be respectively under one another. Draw
a line under the whole ; then beginning at the right

hand column, which contahis the class of units, add
them one after another. If the sum be less than 10,

write it under the column ; if it exceed that number,
write the unit, and add the ten or tens, as so many units,

to the next column. Observe the same rule with re-

gard to all the subsequent columns, and at the last co-

lumn write the amount in full.

Examfiles.

Add together 578921, 35678, 2985, 786324, 92076,

and 175432.

578921
55678
2985

786324
92076
175432

1671416 Sum.
Having arranged the numbers to be added together

in a distinct manner, so that units are under units, tens

under tens, and hundreds under hundreds, we draw a
line under the whole and begin with the class of units,

saying, 2 and 6 are 8 and 4 are 12 and 5 are 17 and 8 are

25 and 1 are 26. The amount of this line being greater
than 10, we write the six under the column of units, and
add the 2 to the next column. This addition of two to

the next column is called carrying. The amount of the

next column is 31 ; we therefore write the 1, and carry
the 3 as before to the succeeding column. We proceed
in like manner with the rest, till we come to the last

column, whose sum being sixteen, is written in full.

When the learner can add one digit readily to another,
he will find no difficulty in adding a digit to a higher
number. Since 4 and 5 make 9, he will soon perceive
that 65 and 4 make 69, and that since 5 and 9 make 14,

65 and 9 will make 74, Sec. Practice will suggest va-
rious hints of a similar kind, and contribute much more
to form an expert accountant than particular observa-
tions.

13. When addition is finished, we naturally wish to

ascertain if the operation has been rightly performed.
Several methods are employed for this purpose. One
method, and perhaps the best, is to repeat the operation,

beginning the additions at the top, instead of the bottom
of the columns. Another, is to divide the numbers
which have been added into several parts, as in the an-
nexed example ; to find the amount of each of these se-
parately ; and then add together the different sums.

3862
1289

5621
10772

298
178

1625
2101

A third method is the following : Begin at the left

hand column and write down its sum in full ; do the
same with all the remaining columns, and place the
unit figure belonging to their respective sums always a

place farther towards the right. Then add together the
partial sums and if their amount agree with the sum to-

tal formely found, we may conclude that the operation
is right. Thus, in the atniexed example, we find thai:

the amount of the different columns are 10, 23, 15, and
26, and disposing these numbers so that the unit place
of each of them is always a place farther toward the
right hand than that of the number which immediately
precedes it, we find, on adding them together, that their

sum agrees with the amount found in the common war.
8957
819
568
3152

12476

10

23
15

26

12476

8750
2589
786 I213S

25008 25008

We therefore infer, that in this example, as well as hi

the last, the addition was rightly performed. This last

method of firoof, for such is the term applied to opera-
tions of this kind, is somewhat similar to the methods
commonly given in French books of arithmetic ; but it

is rather more simple.

14. But we ought to remark, that, as no kind of proof
whatever affords an absolute certainty of the accuracy
of addition, or indeed of any other operation in arithme-
tic, it is better to guard against errors in the beginning,
than to endeavour to detect them after they have been
committed. The most frequent sources of mistakes in

addition, are indistinctness in writing the figures, and a
want of attention to regularity in arranging them in ver-
tical columns. If due precaution be used with regard
to these two circumstances, errors are likely to be avoid-
ed, and a proof rendered unnecessary, particularly if

the additions are also performed with a moderate degree
of care and attention.

15. Addition, for the sake of brevity, is often denoted
by the following character -f. Thus, 7 -|- 6 signifies
the amount of 7 and 6. And in order to express the
equality of one number, or of a combination of numbers
to another, two parallel lines are interposed between
them, in this manner, 7 + 6 = 13, to signify that the
amount of 7 and 6 is equal to 13.

Sect. II. Multifilication.

1 6. When a number is added to itself once, it is said
to be doubled ; when it is added to itself twice, it is said
to be tripled ; or, in general, the operation of adding a
number to itself a certain number of times, is called
viultipiication. The number wh.ich is added to itself is

called the mvltiJiUcand ; and the one which expresses
the number of successive additions, the multijilkr ; both
are indiscriminately called factors. The result, instead
of being called the sum as before, now receives the
name of product.

17. The method of finding the product by successive
additions is sufficiently convenient, when the factors are

Yy 2
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small numbers ; 'om when either oi them is great, it is

exceedingly tedious, as well as liable to inaccviracy.

What is commonly culled multiplication, is an easier

and more concise method of obtaining the product.
IS. As the multiplicaiion of the higher numbers may

be resolved into the multiplication of one digit by ano-

ther, we have only to add each digit, once, twice, thrice,

kc. to itself, till we obtain its product with all the other

digits, to enable us to perform every possible case of

multiplication. The following Table, which is com-
monly ascribed to Pythagoras, has becen constructed to

save the trouble of these additions, and must be com-
mitted to memory.

Multiplication Table.

Ex.

1
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£x. Multiply 2o4 by 56.

234

1638

8

13104

In this example wc multiply, first by 7 and then by 8,

because these numbers arc me component parts oi the

multiplier 56. It is a matter ot inaiHL-rcnce, with regard

to tlie result, in what order the component parts are

taken ; for we would have obtained the same product
by multiplying first by 8, and then by 7.

Some numbers have a great variety of component
parts, and in such cases our choice must be guided by

considerations ol conveniency. Thus 24.^4X6; or 3x8,
2X2X6, or 2x3 4, or 2x2x2x3.
When the multiplier is a prime number consisting of

two figures, or a composite number whose component
parts are small, we may first multiply by the component
parts of some composite number, which is not less by 10

than the given multiplier, and to their product add the

product ot the multiplicand and the difference.

£x. 1. Multiply 8576 by 53.

The multiplier is resolvable into 7x7+ 4, or 6x8+ 5,

or 5x9+ 8, and we shall find the same result with each
of them.

8576 X 4 8576 X 5

7 6

60032
7
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JSvT. 1

Examfiles.

Subtract 8156235 from 19236858.

19236858 iMiuuend.

8156236 Subtrahend.

11080622 Remainder.

Having placed units under units, tens under tens, &c.

according to the rule, we begin with the right hand fi-

gures, and take 6 from 8. The difference is 2, and we
place it immediately below the numbers to which it re-

fers. We proceed in the same manner with the next

figures, until we come to subtract 5 from 3, where we
must conceive 10 added to 3, and then take 5 from 13,

the sum. We write 8 the difierence in its proper place,

and add 1 to the next figure of the subtrahend, which
makes it 2. We therefore subtract 2 from 2, the cor-

responding figure of the minuend, and write below,

because the difference is nothing; and so on to the last

figure of the minuend. The addition of 10 to a figure

of the minuend, and of 1 to the next figure of the sub-

trahend, is called borrowing.

Ex. 2. Subtract 798003 from 2306051.

2306051
798003

1508048

This example does not differ materially from the pre-

ceding ; but as it includes e\ery variety that can occur

in the subtraction of large numbers, we shall go over

the steps of the operation. We begin, as before, with

the right hand figures, and as we cannot take 3 from 1,

we borrow 10, which makes it 1 1 ; we therefore take

3 from 11, and place 8, the difference, in its proper

place. We carry 1, on account of the borrowing, to

the next figure of the subtrahend, which being 0, we
take 1 from 5, and place the difference as before. We
then take from 0, and remains. Proceeding to the

next figures, we bon-ow 10, and say 8 from 6 we can-

not, but 8 from 16, and 8 remains. Then 1 added to 9

makes it 10, and 10 from we cannot, but 10 from 10

and remains ; 1 added to 7 makes it 8, and 8 from 3

we cannot, but 8 from 13, and 5 remains. Lastly, 1 from

2, and 1 remains.

31. Subtraction is denoted by a small horizontal line;

thus, 9—5~4 signifies, that the difference between 9

and 5 is 4 ; and it is proved by adding the remainder to

the subtrahend, and observing if the sum agrees with

the minuend.

Sect. IV. Division.

32. In multiplication, we saw that the product was
obtained by multiplying together the two factors ; divi-

sion consists in a method of finding one of tiic factors,

when the other, together with the product, is given.

This is done by dividing the product by the given fac-

tor ; but instead of calling it the product, it is now cal-

led the dividend., while the given factor is called the di-

visor, and the factor sought the quotient.

33. As multiplication may be performed by succes-

sive additions of the multiplicand, division, in like man-
ner, may be performed by repeated subtractions of the

divisor from the dividend ; though this operation is more
properly restricted to an abbreviated method of per-
forming these subtractions.

34. When the dividend does not exceed the product
of two digits, division is easily performed by the mul-
tiplication table. Thus, if it were demanded to divide

56 by 7, we know at once that the quotient must be 8,

for 7x8;::56. If the dividend is a number which cannot
be found in tlie table, we must take the next lowest
multiple of the divisor, and subtract it from the divi-

dend ; but the quotient in that case is only an approx-
imation.

35. Case 1.—When the divisor is a single significant

figure,

Bule.—Write the divisor before the dividend, and se-

parate them from each other by a small vertical line.

Begin the operation at the left hand, contrary to what
we have done hitherto, and try how often the divisor is

contained in the first figure, or two first figures of the

dividend. Write the quotient on the right hand of the

dividend, and having multiplied the divisor by the quo-
tient, place the product under the first figure, or two
first figures of the dividend, according as it consists of

one figure, or two figures. Subtract the product, and
annex the next figure of the dividend to the remainder,
which must be divided as before. Proceed in like man-
ner till ail the figures of the dividend have been suc-

cessively brought down, and annexed to the remainders.

If in any case there be no remainder, and the annexed
figure be less than the divisor, must be written in the

quotient, and anew figure brought down.

Examfiles.

Ex. 1. Divide 7956 by 6.

6)7956(1326 Quotient.

6

19

18

15

12

36
36

We begin with writing the divisor before the divi-

dend ; we then enquire how often 6 is contained in the

first figure 7, and finding it once, we write 1 in the

quotient ; we next multiply 1 by 6, and having placed

tlie product 6 under 7, we subtract 6 from 7, and bring

down the next figure in the dividend, viz. 9, which we
annex to the remainder. We then try how often 6 is

contained in 19, and finding it 3 times, we write 3 for

the next figure of the quotient ; we multiply the divi-

sor, as before, by the quotient figure, and place the

product under 19; we then subtract, bring down the

next figure, and proceed in the same manner till we
come to the last figure of the dividend ; when all the

partial divisions are performed, we find the quotient is

1326, and so many times, therefore, is 6 contained in

7956. The numbers, 7, 19, 15, and 36, are called

dividuals.



- >

AKITHMETIC. 359

Hx. 2. Divide 738653 by 9.

9)738652(82072
72

18

18

65

63

22
is

4 Remainder.

As the first figure of the dividend, in this example,

is less than the divisor, we enquire how often 9 is con-

tained in the two first figures, 73, and finding it 8 times,

we write 8 in the quotient, and then multiply the divi-

sor by it. The product 72 is placed under 73, and 8,

the next figure in the dividend, is brought down, and
annexed to 1, the remainder. The next division leaves

no remainder ; and as the figure brought down, viz. 6,

cannot be divided by the divisor, we write in the quo-
tient, and having brought down the next figure, and
annexed it to 6, we proceed as in the last example.
Examples belonging to this problem are performed

more readily by retaining the successive remainders in

the mind, and conceiving the figures of the dividend

annexed to them. The quotient may then be written

immediately under the dividend. Ex. I. would stand

thus :

6)7956

1326 Quotient.

The learner ought always to become acquainted with
concise methods ofoperation ; they may occasion a little

embarrassment at first, but difficulties of this kind are

soon overcome, and amply compensated by the saving
of time afterwards.

36. Case 2rf.—When the divisor consists of a signifi-

cant figure, with cyphers annexed to it.

Rule. Cut off as many figures on the right hand of

the dividend as there are cyphers in the divisor; and
proceed with the significant figure, as in Case 1. Tlie
figures which are cut off must not be brought down in

the division, but only annexed to the last remainder.

£x. Divide 8755256 by 500.

500)87652(56( 17530 Quotient.

5

37
35

26

25

15

IS

256

Hule.—Observe how many figures of the dividend are

necessary to contain the divisor any number of times
less than 10; then, instead of trying, as in the preced-
ing cases, how often this part of the dividend contains

the divisor, try how oficn the first figure of the divisor

is contained in the first figure, or two first figures of
the dividend, as if the divisor were only one significant

figure, and write the quotient in its proper place. Mul-
tiply tlic divisor by this figure of tlic quotient, and hav-
ing placed the product under the corresponding figures
of the dividend, subtract it. If the remainder is less

than tlie divisor, bring down the next figure of the di-

vidend, and proceed as before ; but if the product is

greater than the corresponding part of the dividend, the
quotient has been taken too great, and must be altered

accordingly.

£xam/ilea.

Ex. 1. Divide 786525 by 75.

75)786525(10487
75

365 •

300

652
600

525

525

We begin with observing how many figures of the
dividend are necessary to contain the divisor less than
ten times, and find them to be 78 ; we then try how
often 75 is contained in 78, and finding it once, we
write 1 in the quotient, and multiply the divisor by it;

we place the product 75 under 78, and having found
their difference 3, we bring down the next figure, viz.

6. As 36 cannot be divided by 75, we write in the
quotient, and bring down another figure ; we then en-
quire how often 7, the first figure of the divisor, is con-
tained in 36; we find it five times, but on performing
the multiplication, we would find that the product ex-
ceeds 365 ; we therefore substitute 4 for 5 in the quO'
tient, and proceed as before.

Ex. 2. Divide 19586235 by 8905
8905)19586235(2199 Quotient.

17810

17762

8905

The last remainder is 2, and we accordingly annex
56 to it, tiie fit,'ures which were cut off, so that the total

remainder is 256.

37. Case 3(1. When the divisor consists of two or
more significant figures, or of significant figures and
cyphers intermixed.

88573
80145

84285
80145

4140

38. Division is denoted by the following character,
-7-

; thiis 75-j- 25 signifies, that 75 is to be divided by
25. It is often represented, also, by writing the divi-
dend above the divisor, with a small horizontal line be-

tween them ; thus ^_ 3
25

"~

•kittik Ht
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39. A number which divides another without leaving

a reniuiiider, is snid to measure it. Tliosc numbers
which are measured by 2 are called even numbers ; und
those which are not so, are called odd numbers. The
former end with 0, 2, 4, 6, or 8 ; tlie latter, with 1, 3,

5, 7, or 9.

Varieties in Division.

40. As division is often performed more conveniently

by diviciiiig the dividend, and the successive resulting

quotients, by component pans of the divisor, it is ex-

tremely useful to be able to discover readily, when one

number measures another ; we cannot give any rule on

this subject, thai is at the same time general and easy

in its application ; but llie following remarks will, in cer-

tain cases, be of great advantage.

Every even number is, by its nature, divisible by 2.

Every number whose unit figure is or 5, is divisible

by 5.

Every number whose figures when added together

amount to 3 or 9, or to any niultipic of these numbei'S,

is divisible by 3 and 9 resp^'ctively. Thus, the number
123, whose figures, l-J-2-|-3=6, a multiple of 3, is di-

visible by 3 ; tne same may be said of 213, 132,231,

321, and 312. In I;ke manner, since 3-f r+8= 18,

a multiple ot 9, all the numbers that can be formed by

the difierent combinations of 3, 7, and 8, will be found

divisible by 9.

41. Wc shall now proceed to give a few examples in

division, in which we shall employ the component parts

of the divisor, instead of die divisor itself.

£x. I. Divide 1872 by 24.

Here 24=4X6, or 3x8, or 2x12, or 2x3x4, or 2x2x6,
or 2x2x2x3 : Our choice of the component parts for

divisors, must be guided entirely by convcniency. When
the divisors are numerous, the divisions ai'e easy, but

sometimes too proiix ; and when the divisors are few,

they are generally too great to render the method of

division an object of much advantage. In this example

4x6, and 3.x 8, are the most convenient divisors, and we
shall therefore divide by each of them.

4)1872 3)1872

6)468 8)624

78 Quotient. 78 Quotient.

This result is the same in both cases ; nor would it

have made any difierence to have reversed the order of

the divisors. In general, however, it will be found most
convenient to endeavour to select for the first divisor,

some number which is an aliquot part of the dividend.

Thus, though we might have divided first by 5, and

then by 3, in the annexed exan\ple, it is better to ob-

serve a contrary ordei-, because the dividend leaves a

remainder when it is divided by 5, and none when it is

divided by 3.

3)138

5)46

9:1

42. But if none of the component parts of the divisor

can divide the dividend, without leaving a remainder,

the difierent remainders arising from the successive di-

visors must be collected together, by multiplying the

last remainder into all the preceding divisors, and add-
ing the remainders to the products ok the divisors to
which they belong, for the total remainder.

Ex. Divide 185827 by 135.

3)185827

5)61942 : 1

9)12388:2

1376: 4

Since 155 terminates with 5, it must be divisible by 5

(§ 40.) ; and accordingly on dividing it by 5, we obtain 27
tor the quotient. Again, 27 = 3x9. Therefore 3X5
X 9 = 135, and we may take these numbers for the com-
ponent parts of the divisor. Their respective remain-
ders are 1, 2, and 4, and the quotient is 1376. In order
to obtain the total remainder from the partial remain-
ders, we multiply the last remainder 4 by the divisor

immediately preceding it, viz. 5, and to the product 20
we add 2, the remainder belonging to the same divisor ;

we then multiply their sum 22 by the first divisor, and
to the product 65 add 1, the first remainder; the sum
67 is the total remainder.
We obtain the same quotient, and the same remainder,

by performing the operation at large.

135)185827(1375
135

508
405

1032

945

877
810

67

43. Though we have always written the divisor on
the left hand of the dividend, its place is evidently a

matter of indifference. In French books of arithmetic

it is always placed on the right hand of the dividend,

with the quotient immediately below it. This method
has the advantage of placing the divisor nearer the

figures by which it is multiplied, and of occupying less

room ; circumstances worth attending to when both the

dividend and divisor are large numbers.

Extractiun of Roots.

44. In those cases of division which we have consi-

dered, the dividend and divisor were given to find the

quotient; or viewing the operation with a reference to

multiplication, the product and one of the factors were

given to find the other factor. But in the extraction of

roots, the product only is given, together with the ex-

ponent of the power to which the root sought may have

been raised. Thus, in the extraction of the square root,

it is required to find a number, which, multiplied by it-

self, shall produce a given number ; or, in other words,

to divide a number so, that the divisor and the quotient

shall be the same. And, in general, the extraction of

roots may be defined to be a method of division, by

which the quotient, when multiplied by itself a given

number of times, produces the dividend. In many ca-

i
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ses, however, the exact root cannot be found, and wc
must be satisfied with an approximation ; but we shall

afterwards find, that this approximation may be pursued

to any degree of exactness. We have already given a

method for investigating the roots of all powers, ( See
Algebra, § 147, 292.) and it is unnetccssary to repeat

it here.

45. Division is proved by multiplying the quotient by

the divisor, and adding the remainder, if there be any,

to the product ; if the result agrees with the dividend,

the operation is inferred to be right.

46. As multiplication is reduced, by means of loga-

rithms, to addition ; so in like manner, division is redu-

ced to subtraction. This method of division is of ines-

timable value for extracting the roots of the higher

powers ; all that is necessary being to divide the loga-

rithms of that number whose root is sought, by the ex-

ponent of the power. See Looarithms.

Concise Methods of Multifilication and Division.

47. If the necessary tables were always at hand, loga-

rithms would afford, perhaps, the easiest and most expe-

ditious methods of performing multiplication and divi-

sion, especially when large numbers were concerned,

and when only a limited degree of accuracy was required.

But as the tables cannot be had at all times, and at any
rate, as they are somewhat tedious in their application

when great accuracy is necessary, we must have recourse

to other methods, which depend less on accident, and
are more susceptible of precision. We shall apply these

observations, first to certain cases of multiplication,

and afterwards to similar cases of division.

48. A line of the product is often obtained more easily

from one of the partial products already found, than
from the multiplication of the multiplicand itself. Thus,
if the multiplier were 284, it would be easier to find the

product of 8, by doubling the product of 4, than to mul-
tiply the multiplicand directly by 8 ; or, what would
be still better in this example, to multiply the product
of 4 by 7, which would give the product of the two next
figures 28 at once, because 4x7=28.

49. When the multiplier is 5, the product may be
obtained by halving the multiplicand with a cypher an-
nexed to it ; when it is 15, the product may be obtained

by annexing a cypher to the multiplicand, and then add-
ing its half to it ; when the multiplier is 25, the product
may be obtained by annexing two cypliers to the mul-
tiplicand, and then dividing it by 4. In most cases it

will be found more convenient merely to conceive the
cyphers annexed.

50. When the multiplier is 9, 99, 999, or any num-
ber of 9's, annex as many cypliers to the multiplicand
as there are 9's in the multiplier, and from the multipli-

cand thus augmented, subtract the multiplicand itself;

the remainder will be the product. Thus, if it were
required to multiply 185 by 99, we would subtract 185

from 18500.

51. When the multiplier is 9, 99, Sec. followed by
other figures, annex as many cyphers to the multiplicand
as there are figures in the multiplier, and from the mul-
tiplicand thus au;!;mented, subtract the product of the
multiplicand itself into the difference between the mul-
tiplier and the unit of the next highest numerical place

;

the remainder, as before, will be the product. Thus,
if it were rp^u^red to multiply 256 by 98, we should
Vol. II. Part I.

subtract 256x2 from 2S500, because 2 is the difference

between 98 and 100, the next highest order of units.

This method may frequently be advantageously com-
bined with the methods explained at § 48 and ^ 49.

52. Methods of abbreviation similar to those we have
just explained may also be extended to division, though
not so successfully, as we shall find that they are more
intricate, as well as more limited in their application.

53. When the dividend and the divisor are large num-
bers, we may make a table of the products of the divi-

sor by all the digits. This table will discover, without
trial, the quotient figures, and prevent the necessity of
repeating the partial divisions.

54. When the divisor is 5, the quotient may be ob-
tained by doubling the dividend, and cutting off the unit

figure for the remainder ; and when the divisor is 25,

the quotient may be obtained by multiplying the divi-

dend by 4, and cutting oif two figures on the right hand
for the remainder.

55. When the divisor consists entirely of 9's, or of
9's except the unit figure, find the difference between
the divisor and the unit of the next highest place, as

above (§ 50.), and call this difference the co7nfilemenr.

Cut off, by a vertical line, as many figures from the
right hand of the dividend, as there are figures in the
divisor; the figures on the left hand of this line will

constitute the quotient part, and those on the right the
remainder. Multiply successively the figures of the
quotient part, and the resulting products by the com-
plement, and place the unit figure of each product under
the unit figure of the remainder. Proceed in that man-
ner till the quotient figures entirely vanish, and then add
together the whole. Lastly, multiply the carriage of
the left hand column of the remainders by the comple-
ment, and add the product to the remainders for the
total remainder. If the sum of the remainders exceed
the divisor, the excess must be taken for the true re-

mainder, and I added to the quotient.

We shall illustrate this rule by examples.

£x. 1. Divide 78562 by 97.

100

97

3 = Complement.

809

Quot.
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Ex. 2. Divide 2378925 by 999.

Quot.

2378

2381

Jie7it.

923
378

305

I

306

As the divisor in this example consists altogether of 9's,

the complement is 1; wc iiavc therefore simply to trans-

pose the parts of the quotient, and add the carriage of

the last column, which is also 1, to the sum of the parts

of the remainder, for the total remainder. The quotient

is 2381, and the remainder 306.

Ex. 3. Divide 373676846 by 9993.

Quot.

37367
26

37595

37592

37594

9997
9993

0004

0004

In this example the remainder exceeds the divisor,

and therefore we subtract the divisor from the remain-

der, for the true remainder; wc then add 1 to the quo-

tient for the total quotient. As cyphers only affect the

value of significant figures on the left, the remainder is

simply 4.

56. We shall conclude the consideration of the four

cardinal operations of arithmetic, with explaining a me-
thod of proof which is alike applicable to all of them,

though certainly it is applied most usefully to multipli-

cation and division. The method we allude to, is gene-

rally called cnsliiiff out the 9's, and it affords, if not the

surest kind of proof, at least the most expeditious of

any we have yet given. But though it confirms the re-

sult when it is right, it does not always show when it is

wrong, and must therefore l)e regarded as furnishing

only a high degree of probability.

57. Addition is proved, according to this method, by

adding together, in any order, the fiigures of the exam-
ple we wish to prove, and retaining the remainder, which
is obtained when their amount is divided by 9 ; if this

remainder agrees with the remainder obtained by divi-

ding also by 9, the amount of the figures which com-
pose the sum properly so called, the operation is infer-

red to be right.

Suppose it were required to ascertain whether the an-

nexed example has been rightly performed. We
385
258
926

first find the amount of all the figures which
compose the numbers that have been added
together, viz. 3-f8-i-5 + 2 + 5 + 8-f9 -f 2-f6,
which being 48, we divide 48 by 9, and retain the

1569 remainder 3. We then add together the figures

which compose the amount, viz. 1+5+6+9,
and divide their sum 21, in like manner, by 9; the re-

mainder is 3, and this agreeing with the remainder al-

ready obtained, we conclude that the addition was rightly

performed. But as we already observed, this proof of

its accuracy cannot be implicitly relied on ; for we would
obtain the very same remainder in whatever manner tlie

figures 1569 are disposed, or indeed from any figures
whose sum amounts to 21, or exceeds any multiple of
9 by 3.

58. Multiplication is proved by dividing respectively
the amount of the figures which compose tiie two fac-

tors by 9, and finding their remainders as above ; then
multiplying these remainders, dividing their product by
9, and retaining the remainder. If this remainder agrees
with the remainder obtained by dividing the sum ot ihc
figures which composed ihe product, propcriy so called,

by 9, the operation is inferred to be right.

Thus, in the annexed example, the amount of the
figures of the two factors are respectively 5+
6+ 4= 15, and 1+3+ 7= 11; 15-f-9 leaves a 564
remainder of 6, and I l-i-9 leaves a remainder 137

of 2. Again, 6x2= 12 and 12-i-9 leaves are-
mainder of 3. In like manner, the figures

which compose the product being added to-

gether, are 7+7+2+ 6+8=30, and 30-f-9

leaves a remainder of 3, which agreeing with
the remainder already found, we infer that the 7726S
multiplication is right.

59. Subtraction is proved by dividing the amount of

the figures which compose the subtrahend and differ-

ence by 9, and retaining the remainder; if this remain-
der agrees with the remainder obtained, by dividing the

amount ot the figures which compose the minuend by
9, the subtraction is presumed to be right. This re-

quires no illustration.

60. Division is proved by dividing respectively the

amount of the figures which compose the divisor and the

quotient by 9, and finding their remainders; then mul-
tiplying together these remainders, and having added
their product to the remainder of the example which

we wish to prove, (if it has any,) dividing the amount
by 9, and retaining the remainder; if this remainder

agrees with the remainder obtained, by dividing the

amount of the figures which compose the dividend by

9, the division is inferred to be right.

35)82368(2353
70

123

105

. 186

175

118

105

The figures of the divisor added together in this ex-

ample, give 5+3=8 ; and those of the quotient 2+ 3+
5+ 3= 13. As 8 cannot be divided by 9, it must be con-

sidered as a remainder, and 13-^9 leaves 4 for a re-

mainder, 8X4=52, and 32+13= 45; 45-=-9 leaves no

remainder. Again, the figures which compose tlie di-

vidend being added together, give 8+ 2+ 3+ 6+8=27,
and 27-4-9 likewise leaves no remainder. We there-

fore infer, that the division is right.

61. When the figures which compose a number are

added together, in order to obtain the remainder after

dividing it by 9, it is evidently unnecesssary to include

the 9's themselves. The remainder may even be ob-
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ifiined by adding the figures of the amount continually,

till a numbei- is found less than 9. Thus, if we take the

number 87592956, the amount of the figures is 51, and
if wc exclude the 9's, it is 33. Both these numbers,
when they arc divided by 9, leave 6 for a remainder;
and the same result is obtained wlien the amount of

tlieir figures is taken, for 5+1=6 and o+ 3=«6.

Practical Ajijilication of ihe foregoing Rules.

62. We have hitherto employed figures as mere sym-
bols of nimiber, without specifying the objects to which
they may be applied ; and hence the results we obtain-

ed were of the most general nature, and capable of be-

ing extended to every thing that can be numbered.
Thus, when we state that the sum of 9 and 8 is 17, this

holds true whether 9 and 8 be pounds, miles, days, or

any other denomination whatever. When numbers are

used in a definite sense, and applied to particular ob-
jects, they are called coricretc numbers; and wiien they
are used without restriction, as we have hitherto cm-
ployed tliem, they are called abstract numbers.

63. Though the rules of calculation which we have
explained and illustrated, apply to both these kinds of
number, yet as concrete numbers have been subdivided
into various denominations, and are often of a compound
nature, it will still be necessary to treat, in a particular

manner, of the application of addition, multiplication,

subtraction, and division, to compound quantities.

CHAP. III.

On Compound Quantities.

64. Compound quantities are of various kinds, and
differ considerably fi-om one another with regard to the
nature of their subdivisions. Thus a pound sterling is

divided into 20 equal parts; a shilling into 12; a day
into 24 ; an hour into 60, kc. This want of conformity
in the divisions and subdivisions of measures, is attend-
ed with many disadvantages in calculation, and gives a
complexity to arithmetic, which is the more to be re-
gretted, as it is by no means inseparable from liie pre-
sent system of notation. This subject will again come
under our consideration ; all that is necessary at pre-
sent, therefore, is merely to give a Table of Measures
according to the denominations which are now in use,
particularly in our own country.

Measures
of .

Length

For

MEASURES.
'12 lines

12 inches

3 feet

66 feet

5i yards

Distan- <;
*0 P°'f

«

8 furl, or
ces

80 cnains

3 miles

60 geogr.
69i' English

miles

= 1 inch

= 1 foot

= 1 yard
= 1 chain
= 1 pole

= 1 furlong

= 1 mile

= 1 league

- = 1 degree

For
Clotlis, <

Sec.

4 nails == 1 quarter
4 quarters = I yard
3 quarters = 1 ell Flemish
5 quarters = 1 ell English
.A nail is equal to 2i inches.

Measures
of ^

Surface

363

tn England.
30 » sq. yards = 1 sq. pole
40 sq. poles = 1 rood
4 roods = 1 acre
But land is more commonly

measured with a chain of 66
feet; so that 10 square chains
are equal to an acre.

For J In Scollund.

Land i 35 sq. ells = 1 sq. fall

40 sq. falls == 1 rood
4 roods = 1 acre
The Scotch chain is 74 feei,

and 10 square chains are equal
to an acre.

1089 sq. acres = 1369 Eng. acres.
So that the Scotch acre is to

the English as 44 to 35 very
nearly.

For other^

Purposes'

144 sq. inches = 1 sq. foot

9 sq. feet = 1 sq. yard
By this measure are measured

paving, glazing, plastering, floor-

ing, &c.

f 1728 solid inch. = 1 solid foot

Measures of Solidity<;' HJ,
'°'"' ^"^^^ =. ' «°''^ V^-

'
', Ihe measure is applied
l_timber, stone, &c.

11 ines, S/iirits, isfc.

2 pints = 1 quart
4 quarts = 1 gallon

63 gallons = 1 hogshead

2 hogsheads =
^

' P'^'° °''

to

For
Liquids

Measures
of <:

Capacity

2 pipes

10 gallons

18 gallons

31^ gallons

42 gallons

= 1 tun
Also,

= 1 anker
= 1 runlet

= I barrel

= 1 tierce

Beer and .die.

2 pints =
4 quarts =
9 gallons =
2 firkins =
2 kilderkins =
l^- barrel =
2 hogsheads =
2 butts =

1 quart
1 gallon

1 firkin

I kilderkin

1 barrel

I hogshead
1 butt

1 tun

For dry

substan-

ces.

In England.
2 pints = 1 quart
2 quarts = 1 pottle

2 pottles = I gallon
2 gallons = 1 peck
4 pecks = 1 bushel
4 bushels = 1 coomb

^ 2 coombs := 1 quarter
5 quarters = 1 load

In Scotlaiid.

4 lippies or?
forpats 5

4 pecks

j
4 fi riots

Ll6 bolls

Z z 2

1 peck

1 firlot

I boll

1 chalder
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Measures of Time <:

60 seconds

60 minutes
24 hours

7 days

4 weeks
13 months

I minute
1 hour
1 day
1 week
I month
1 year

Scots Money.

The Scots money is only a twelfth in value of Ster-

ling money of the same denomination. Hence,
a pound := Is. 8d.

a shilling = Id.

The year consists of 365 days

_and 6 hours nearly.

WEIGHTS.

Avoirdufiois Weight.

16 drams, dr. = 1 ounce, oz.

16 ounces = 1 pound, Jfe.

28 pounds = 1 quarter, Q.

4 quarters = 1 hundred, C.

20 hundreds = 1 tun, T.

By this weight are weighed butter, cheese, wax, tal-

low, pitch, tar, rosin, hemp, flax, the less valuable me-

tals, and all grocery goods.

Troy Weight.

24 grains, gr. = 1 pennyweight, dw.

20 pennyweights = 1 ounce, oz.

12 ounces = 1 pound, fe.

Gold, silver, precious stones, amber, liquors, &c. are

weighed by Troy weight.

Ajiothecaries Weight.

20 grains, gr. = 1 scruple, 9
3 scruples = 1 dram, 5
8 drams = 1 ounce, f

12 ounces = 1 pound, lb

This weight is employed by apothecaries in com-
pounding their medicines.
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Sect. II. Multiplication of Com/iound Quantities.

66. We may resolve, by means of the preceding rules

in multiplicalion, every question wiiich relates to com-

pound quantities, provided we always keep in view, that

tlie product is ot the same name with the multiplicand,

of whatever denomination the latter consists. There-

fore, when we have obtained the products of the infe-

rior denominations, we must treat them in the same

manner as we did their sums in addition. The multi-

plier merely indicates how often the multiplicand is to

be repeated, and is an abstract number.
£x. 1. What is the value of 30 oxen at i 15 each ?

15

30

450 Pounds.

The multiplicand, or number to be repeated in this

example, is L 15, and therefore the product is pounds;

30 is an abstract number in the operation, and does not

affect the name of the result, which would be the same
to whatsoever object 30 was applied.

£x. 2. What is the value of 8 tons at Z. 3 : 15 : 3 per ton?

i. e. d.

3 15 3

8

30 2

In this example we carry from the product of the pence
and shillings, as we carried from their sum in addition.
' Ex. 3. What is the weight of 56 hogsheads, each
weighing 9C. 3Q. 17!b. 13oz. ? It will be very conve-
nient in this example to multiply by 7 and 8, the com-
ponent parts of 56.

C. Q.lb. oz.

9 3 17 15

7

Price of 7 Hhds. 69 1 12 11

8

Price of 56 Hhds. 554 3 17 8

67. Although we have stated, (^ 24.) that the result

is the same, in whatever order the component parts are

taken, it is best, in compound quantities, to multiply

first by some component part, which shall make the infe-

rior denominations disappear altogether. Thus, in the

last example, if the lowest denomination had been 14

instead of 13, it would have been better to have multi-

plied first by 8, as 8x1 4::=! 12, which is a multiple of 16 ;

and therefore, as there would have been no remainder,
the denomination of ounces would have vanished.

Ex. 4. What is the price of 536 yards of cloth at

lA -.5 : 6i per yard ?

In solving this question, we shall adopt the method
given in § 24. L. s. d.

1 5 6^X6
10

Price of 10 yards 12 is 5X3
10

Price of 100 yards 127 14 2

5

Price of 500 yards 638 10 10
Price of 30 yards 38 6 3
Price of 6 yards 7 13 3

Multiplication, besides being employed to compute
the amount of several articles, or parcels of the same
kind, in respect of value, weight, or measure, when
their number, and the value, weight, or measure of one
of them is given, is also employed to reduce the units
of a higher, to units of a lower denomination. This ap-
plication of multiplicalion is commonly called reduction
descending, for which we may give the following rule :

Multiply the given denomination successively by the in-

ferior denominations, till the denomination sought is ob-
tained ; and if the quality to be reduced is expressed in

various denominations, each of them must be added to

its proper denomination.
Ex. 1. How many shillings and pence are there in

Z85?
L
85

20

1700 shillings

12

3400
1700

20400 pence

We multiply the pounds by 20, because there are 20
shillings in a pound, and the shillings by 12, because there
are 12 pence in a shilling.

Ex. 2. How many ounces are there in 15 T. 16 C-
2 Q. 9 lb ?

T. C. Q. lb.

15: 16 :2:9
20

300
16

3 1 6 hundred weight.^

4

1264
2

1266 quarters

28

10128

2532

35448
9

35457 pounds
16

212742
35457

Price of 536 yards 684> 10 4

567312 ounces

Instead of adding the inferior denominations by a
aeparate operation, as in the above example, it is better

to add them mentally to the product, adding the units to

the units, and the tens to the tens.

69. A compound quantity is sometimes conveniently
multiplied by a compound quantity of the same kind.

This will perhaps appear somewhat inconsistent with
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what we liavc already said of tlio muUipUcr (§ 66.) ; but

we shall afli-iwards shew, ihat even in this case, the mul-
tiplier is still of an abstract nature, and retains the dc-

noniinations of a concrete number merely to facilitate the

calculation. In this species of multiplication, we begin

M'ith the hi;^hcst denomination of the multiplier, and
proceed with it according to some of the methods we
have already explained ; we then multiply, in like maji-

ncr, by the next lowest denomination of the multiplier,

observing to place the results a denomination farther

towards the right hand than those of the preceding pro-

duct ; and so on, to the lowest denomination of the mul-
tiplier. The sum of the partial products will be the total

product.

.A'oie.—When the highest denominations of the two
factors are of dificrent values, the product is of the same
name with the lowest.

Ex. 1. Multiply 5 yds. 2f. 6 in. by 5yds. 2 f. Sin.

Yds. ft. in.

5 2 6

6 2 8

35

11 2 —
3 5 8

39 2 7 8 —
We first multiply by 6, the highest denomination of the

multiplier, and the product is 35 yards, because the high-

est denomination of both factors is yards ; we then mul-
tiply by 2, and place the lowest denomination of the pro-

duct a place farther toward the right hand ; lastly, we
multiply by 8, and observe the same order with the pro-

ducts. The sum of the partial products is 39 yds. 2 f.

7 in. 8 lines.

Ex. 2. Multiply 8 f. 9 in. by 7 in.

Et. in.

8 9

7

61 3

As the highest denominations of the factors^are of dif-

ferent values in this example, their product, which, with

the carriage, amounts to 61, is of the same name with

the lowest denomination, and is therefore inches.

Sect. III. Subtraction of Compound Quantities.

70. In the subtraction of compound quantities, as in

their addition, we arrange like denominations under like,

as well as units under units, tens under tens. Sec. ; we
then proceed as in the subtraction of abstract numbers,
with this difference, that when a denomination of the

subtrahend cannot lie taken from a corresponding de-
nomination of the minuend, instead of supposing 10 add-

ed to the latter, we suppose a number added, which
expresses the number of units necessary to constitute

a unit of the next highest denomination, and subtract

accordingly.

Ex. 1. Subtract iL95 : 17:9 from Z. 121 : 15:6.
L. s. d.

121 IS 6

95 17 9

and write the difference 9 below ; wc must not forget to
add 1 to the next denomination ot the subtrahend 17,
which making it 18, we subtract 18 from 20+ I5::z35,
for the same reason that we subtracted 9 from 12-f 6, and
the difference is 17. Lastly, we add 1 to 5, and subtract
accordingly.

Ex. 2. What is the difference between 195 days, IS
hours, 10 seconds, and 158 Uays, 19 hours, 45 minuets, 35
seconds ?

D. h. m. s.

195 13 — 10

158 19 45 35

36 17 U 35

25 17 9

As, in the denomination of pence, 9 cannot be subtrac-

ted from 6, we must suppose 1 2 added to 6, because there

are 12 pence in a shilling ; we then take 9 from 12-}-6~18,

Sect. IV. Division of Compound Quantities.

71. Division is employed, not only to find how often

one number contains another, but also to distribute a
given quantity into a certain number of equal parts.

The quotient expresses the magnitude of these parts,

and must therefore be of the same name with the divi-

dend ; while the divisor merely expresses their number,
and is of an abstract nature. The remainder is evidently

of the same name v/ith the dividend, and may be re-

duced to a lower denomination, which may be divided by
the divisor as before ; observing, however, at each reduc-

tion, to add the corresponding denomination of the divi-

dend, as in Ex. 2. § 65.

Ex. 1. Divide X. 1869 among 3 persons.

3)1859

2,623

Ex. 2. If 3 6 yards of cloth cost -£.45, what is the price

of it per yard ?

E
36)45(1

36

9

20

36)180(5
180

We first divide 45 by 36, and the quotient is of the

denomination of pounds, because the dividend is of that

name ; we then reduce the remainder 9 to shillings, the

next lowest denomination ; and divide the product also

by 36. The quotient 5 is shillings, because the new
dividend is of that name. The whole quotient, there-

fore, is /.I : 5.

Ex. 3. If 258 C. 1 Q. 15 lb. be made up into 32 hogs-

heads, how much will each hogshead contain ?

C. Q. lb.

4)258 1 15

Rem.
8)64 2 10 3

8 8 2

Here we shall divide by the component parts of the

divisor 4 and 8. After dividing the hundred weights

258 by 4, the quotient is 64, and the remainder 2 ; we
then multiply 2 by 4, the number of quarters in a hun-

dred weight, and to the product add 1, the corresponding

denomination in the dividend ; the sum is 9, which we
divide by the divisor 4, and place the quotient 2 under

the quarters. We next multiply the remainder 1 by 28,

the number of lbs. ia a quarter, and add 15 to the pro-
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duct J
tlie sum is 43, which we divide by the divisor as

before, and find the quotient to be 10, and the remainder

3. We then divide, in like manner, by 8. The total

remainder is obtained from the partial remainders, ac-

cording to the method explained in § 39, and in § 19.

72. Division is also employed to convert uiiits from a

lower to a higher denomination, and this application of it

is called Reduction ascfnding. Reduction ascending is

exactly the reverse of reduction descending, and is there-

fore performed by dividing the given denomination by

the number of its units, wliich make one unit of the

denomination sought.

±-x. 1. How many pounds are there in 87560 shil-

lings ?

20)875610

2,4378

As 20 shillings make I pound, we divide by 20, ac-

cording to § 55.

£x. 2. How many hours are there in 1756895 se-

conds ?

60)17568915

60)2928|1 35

488 1 35

We divide twice by 60, because there is 60 seconds in

a minute, and 60 minutes in an hour. We might have

divided at once by 60x60 or 3600.

By means of reduction descending and ascending, a

given quantity many be reduced to any required denomi-
nation.

73. Instead of multiplying or dividing a compound
quantity directly, it is sometimes necessary to reduce it

first to its lowest denomination, and then multiply or

divide it ; after which, the product or quotient may be

reduced to a denomination that may be most convenient.

Thus taking example 4, § 67, we first reduce il : 5 : 6l

to farthings, and then multiply by 536 ; the product be-

ing also farthings, (^ 66.) we divide it by 4, 12, and 20,

and reduce it successively to pence, shillings, and pounds.
L. s. d.

1 5

20
^

25

12

56
25

306
4

1226

536

7356
3678

6130

4)657136

12)164284

20)13690; 4

684: 10:4

CHAP. IV.

Vulgar Fractioks-

Sect. I. FrcUtninary Remarks, and Reduction of
fractions.

74. In every example wliich wo gave in division, the
dividend always exceeded the divisor, and therefore a
new case presents itself when the divisor is greater
than tlie dividend. It the dividend be a quanli.y that
may be reduct-d to a lower denomination, v,e must evi-
dently treat it as wc treated the remainders in the divi-
sion of compound quantities; but if the dividend be al-

ready reduced to its lowest denomination, or if the quo-
tient be required in terms of the dividend, wc must pro-
ceed somewhat difierently. Tlais, suppose it were de-
manded to divide 3 pounds among 4 persons, and express
the quotient also in pounds ; it is impossible to give
each of them 1 pound, though it is not the less evident,
that each ought to receive some part of a pound. If we
conceive each pound divided into 4 equal parts, the whole
will be divided into 12 equal parts, of wliich each per-
son will receive 3, for 12-i-3=4; but since the quotient
is always of the same name with the dividend, the 3, in

this case, is not pounds, but threc-iourtiis of a pound,
and we must adopt some method of notation to point
out that circumstance, and distinguish it from the quo-
tients we formerly obtained. This is done in the follow>
ing manner: the number of parts into which llie divi-
dend is supposed to be divided is written below a small
line, and the quotient above it, thus |. The dividend
now assumes the name of numerator ; the divisor, that
oi denominator ; and the result, or joint expression of
both, is called a vulgar fraction. The numerator and
denominator are also called the terms of a fraction. A
vulgar fraction may, therefore lie defined to be, a nume-
rical expression, whose denominator denotes the number
of parts into which a thing is divided, or conceived to

be divided ; and the numerator the number of such parts
of which the fraction consists.

75. It follows immediately from this definition of a
fraction, that if the denominator remain the same, the
value of a fraction will be increased, or diminished, by
increasing or diminishing the numerator; and converse-
ly, that if tlic numerator remain the same, the value of
a fraction will be increased or diminished, by diminish-
ing or increasing the denominator. These two propo-
sitions are of the utmost importance in the arithmetic of
fractions ; and as all the practical rules we shall give
are deduced from them, tliey may be said to comprehend
the whole doctrine of fractions. We shall, therefore,
present them again under a less general, but more use-
ful form.

76. Multiplying;
Dividing '

77. Multiplying;
Dividing '

the nume-
rator

the deno-

minator

5 multiplies

;

\ divides '

C divides j

I multiplies <

a fraction,

a fraction.

78. Multiplying or dividing both terms of a fraction
by the same number, does not ciiange its value.

As the denominator determines the magnitude oflhe
parts of a fraction, and as fractions cannot be added,
subtracted, or compared together, without having the
same denominator, the reduction of fractions to the
same denominator is a problem of very extensive appli-

cation, and naturally claims our first attention.
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79. Pros. I. To reduce fractions to the same denomi-

nator.

Rule. Multiply both the terms of each fraction re-

spectively, by the product of the denominators of the

rest.

Ex. Reduce | and f to the same denominator.

We begin with
I,

and multiply both the terms sim-

ply by 8, the denominator of the other fraction, and we
obtain ^ ; we then multiply, in like manner, both the

terms of
-J
by 4, the denominator of the first fraction,

The new fractions, therefore, are Hand obtain H.
and -ll)

which are respectively of the same value with

andf.

£x. 2. Reduce |, |, and

tor.

4 4X9X6 216

s'^sxgxe

I, to a common denomina-6'

270

5X5X9

1 i^i^.
9^9X5X6
225

30

"270

2706 6X5X9
80. It appears from these examples, that the common

denominator is found by multiplying together all the de-

nominators; and the new numerators, by multiplying

the numerator of each fraction into all the denomina-
tors, except its own. Accordingly, the rule for the re-

duction of fractions to the same denominator is some-
times expressed in these words ; but the form in which
we have given it, is more simple, and refers in its prin-

ciple obviously to § 78.

81. Prob. II. To reduce fractions to their lowest

terms, or simplest form of expression.

Bule. Divide the numerator and denominator con-

tinually by the numbers, which are component parts of

each, till one of the terms can no longer be divided by

a component pait of the other ; and then write the re-

^ective quotients in the form of a fraction.

Jix. 1 . Reduce |j to its lowest terms.

The numerator and denominator are both divisible

by 2 (§ 40.), and the fraction becomes A| ; they are still

divisible by the same number, and it becomes j\ ; lastly,

we find that it is divisible by 3, and becomes |-. In this

form it is incapable of further reduction, and is there-

fore said to be reduced to its lowest terms.

£x. 2. Reduce .^^^ to its lowest terms.

Both the terms of this fraction are divisible by 5

(§ 40.), which reduces it to -^^j ; in this form they are still

divisible by the same number, and it becomes ^.

82. This method of reducing a fraction to its lowest

terms is very convenient, when we are sure that both
the terms are divisible by the numbers we select for di-

visors. This, however, is not always the case; and
when the terms of the fraction are large, it frequently

fails entirely, or at least conducts to the result in a cir-

cuitous and indirect manner. It would, therefore, lie of

great importance, to possess some general method,
which we could apply with certainty in every case, and
which would enable us to divide both terms of a fraction

at once by their greatest common measure. When
both the terms of a fraction are large numbers, this

seems to be a problem of considerable difficulty, though
it is much simpler than it appears, and is performed in

the following manner : Divide the greater term of the
given fraction by the less, and then the divisor by the

the remainder ; and so on continually, dividing the pre-

ceding divisor by the remainder, till nothing remains.

The last divisor is the greatest commoa measure.

Ex. What is the greatest common measure of Ay, ?

268)1896(7
1876

20)268(i;>

20

68

60

8)20(2
16

4)8(2
8

We begin with dividing the greater term of the fraction
1896 by the lesser 268, and find the remainder to be 20.

We next divide the divisor 268 by 20, and the remain-
der is 8 ; and so on, taking always the divisor immedi-
ately preceding, and dividing it by the last remainder,
till we come to the divisor 4, which, dividing 8 without
a remainder, we conclude that 4 is the greatest common
measure. We accordingly divide both terms of the given
fraction -fWV ^Y *' ^""^ '' becomes Jf^. In this form it will

be found reduced to its lowest terms; for 67 is a prime
number, and 474 is not a multiple of 67

83. Fractions may be considered in two different ways.
The denominator may be regarded as expressing the
number of parts into which a unit of any kind is di-

vided, and the numerator, as expressing the number
of such parts of which the fraction consists ; or the

numerator may be regarded as expressing a certain

number of units, which are to be divided into as many
parts as there are units in the denominator. According
to the former method of conceiving a fraction, it cannot
exceed unity, and, strictly speaking, it ought always to

be less ; according to the latter, it may not only be

greater than unity, but any number, however great may
be reduced to a fractional form. In these cases, the

numerator is always greater than the denominator, and
they are called im/iro/ier fractions. The term fraction

is not considered as strictly applicable to them ; and in-

deed the fractional form under which they are exhibited,

is more properly the expression of a division to be per-

formed, of which the numerator is the dividend, and
the denominator the divisor. Improper fractions give

rise to the two following problems.

84. Prob. III. To reduce an improper fraction to

an integer of equivalent value.

Utile. Divide the numerator by the denominator, and
the quotient gives the equivalent integer ; if there is any

remainder, it must be written over the divisor, or deno-

minator, and annexed to the integer.

Ex. I. Reduce ^-p- to an integer of equivalent value.

5)185(37
15

3S

35

Therefore -—- = 37.

£x. 2. Reduce |^ to an integer of equivalent value.

245)936(3
735

301
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In this example there is a remainder of 201, which

must be written over the denominator 245, and annexed

to the quotient; thus, 3 ^»j. When a Iraction is an-

nexed in this manner to an integer, the whole expi-es-

sion is called a mixed number.

85. Prob. IV. To reduce a mixed number to an im-

proper fraction.

Mule. Multiply the integer by the denominator, and

to the product add the numerator ; the sum is the nu-

merator ol the new fraction, and the denominator is the

same as before.

IC.v. 1. Reduce 13 | to an improper fraction.

13x6—78, and 78+ 5r:8o, numerator of the fraction

Sought.

Therefore 13|— "/•

86. As the quotient of a number divided by unity is

the same with the number itself, an integer may be re-

presented in a fractional form by writing it as a numera-

tor, with unity for a denominator ; thus, 3^| ; 8^[, Sec,

in this state it may be reduced to any denominator

whatever, by multiplying both its terms by the propo-

sed denominator. (§ 78.)

Though these problems may be said to relate entirely

to the notation of fractions, because they only enable us

to transfer them from one form of expression to ano-

ther of equal value, they will be found to be of great use

in the subsequent operations, particularly in addition

and subtraction.

Sect. II. jlddition cf Vulgar Fractions.

87. Ride. Reduce the fractions, if necessary, to a

common denominator; add the numerators, and place

the sum over the common denominator.

JEx. Add together A, \, and i.

These fractions, reduced to the same denominator by
Prob. 1. are respectively, |^f , 2*4' ^"''

's j ' '^"^ 12+ 8+
6^26 ; their sum is therefore, -|4~J-|nl-f'^.

Mixed numbers may be added, cither by annexing
the sum of the fractions to the sum of the integers, or

by reducing them first to improper fractions, and then
adding them, agreeably to the rule, in that form.

Sect. III. Multifilication of Vulgar Fractions.

88. Rule. Multiply the numerators of the given frac-

tions together for the numerator ; and the denominators
together for the denominator of the product.
Fx. 1. Multiply 4 by -^\.

2x3zi5, and 3x15—43; the product is therefore
6 2
4 5—TT"
£x. 2. Multiply 5 1 by |.

5i=V°' by Prob. 4.; and by the rule, L« x|=f1=4.
F:x. 3. INIultipIy 6 by |.

It follows immediately, from a former §, that 6xfrz
^-^^Z^ZIZi^, or we may reduce 6 to the fractional form,

(I 86.) f ; and it then comes under the rule, for |x|ZI
y, as before.

89. The product of several fractions is sometimes
called n fraction offractions ; thus, in Ex. I. -jjZ^|^ of

-j%. Hence, a fraction of fractions is found by multipli-

cation.

Sect. IV. Subtraction of Vulgar Fractions.

90. Rule. Reduce the fractions, if necessary, to a
common denominator; subtract the numerator of the

subtrahend from the numerator of the minuend, and
place the difference above the common denominator.

Vol. II. Part I.

F.x. 1. Subtract \ from ^.

Reducing \ and | to a common ilenominator, they

become -,\- and
-f.^;

8

—

oZZ'>. The difference of the two
fractions is therefore -,'j.

F.x. 2. Subtract \ horn i).

9:^', and \ and ^ reduced to the same denominator.

become ^^ and 4-
7 2 5 7 U :?

91. A fraction may be subtracted from an integer

more readily, by subtracting the numerator of the frac-

tion from its denominator, for the numerator; the deno-

minator remaining the same, and diminishing the integer

by unity. Thus, in the last example, 8—5r:3 ; therefore

the fractional part is |, and the integral part 9— 1 or 8,

and the whole expression 8^.

Mixed numbers arc subtracted after reducing them
to improper fractions, and then proceeding with them
according to the rule.

Sect. V. Division of Vulgar Fractions.

92. Rule. Invert the divisor, and then proceed as in

multiplication ; if the divisor is an integer or a mixed
number, it must first be reduced to an improper frac-

tion.

Fx. 1. Divide f by |.

andInverting the divisor ^, it becomes 9 . S V 9 *'

Fx. 2. Divide J-j by 3.

Reducing 3 to the fractional form, it becomes |; and

-j-^X-j^^if^f. In this example we might have simply

divided the numerator by 3, (§ 78.) and the quotient

would have been
-i'j:=f, as before.

Sect. VI. To value a Vulgar Fraction.

93. Rule. Multiply the numerator by the next lowest

denomination, and divide the product by the denomina-
tor, as in the division of compound quantities.

Ex. 1 . What is the value of -^^^ of i 1 ?

d.

9

20

16)60(3
48

12

12

16)144(9
144

Ex. 2. What is the value of | of 1 cwt.

4
— 7. lb.

5)8(1 16|

5

3
28

5)84(16
5

34
30

3 A
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94. To reduce a fraction of a lower denomination to

a fraction of a higher.

Rule. Multiply the denominator of the given fraction

by the number of units of the lower, which make a unit
of the proposed denomination.
Ex. 1. Reduce 5(/. to the fraction of a shilling.

IX12ZZ48 ; therefore the fraction sought is ^\s~y'y,5.

Mx. 2. Reduce 8rf. to the fraction of a pound.
8f/.r:|rf., and 1 x 240— 240; ihcrefore the fraction

sought, is ^!o-^-=^\j^-

CHAP. V.

Decimal Fkactions.

Sect. I. JVotation and Reduction of Decimal Fractions.

95. We have found that the operations belonging to

the arithmetic of vulgar fractions are far more complex
and indirect than those of integers. This arises, in a

great measure, from the Indispensible necessity of re-

ducing fractions to the same denominator, before we can
compare them together ; and thence we may perceive
how important it would be, to possess some method of
expressing fractions in a uniform manner, in order that

we might avoid that operation, and extend to this branch
of arithmetic all the simplicity of the calculation of in-

tegers. To accomplish this, however, seems a matter
of great difhculty ; for if we assume some fixed deno-
minator to which all fractions must be referred, we shall

not only limit the expression of their value, but in many
cases render the operations more complex than they
would be, if the fractions were expressed in lower
terms.

96. Decimal fractions have been invented to obviate

these inconveniences; and though, on account of the

imperfections of the decimal scale, they do not answer
the end proposed in the best manner possible, they must
nevertheless be regarded as affording great facilities to

computation, and as a valuable a4;quisition to numerical
science.

97. The fundamental principle of the present system
of notation, we have already observed, consists in ren-

dering the value of a figure ten times greater by every
removal of place toward the left hand, and consequently
also, ten limes less by every removal toward the right.

Thus, in proceeding from the right hand toward the left,

we pass from units to tens, from tens to hundreds, from
hundreds to thousands, and so on ; and, reversing this

order we pass, for example, from thousands to hun-
dreds, from hundreds to tens, and from lens to units.

We find this dilference, however, that in the one case

we can advance as far as we please ; whereas in the

other, our progress is limited, so that we cannot descend
below unity. But it may be asked, must we necessa-

rily slop at unity ? As 1 is the tenth part of 10, may we
not conceive a fractionary unit, which, in like manner,
shall be the tenth part of an integral unit ? Nothing
prevents us from pursuing the analogy still farther, and
descending by tenths, as we ascended by tens. We
shall thus have tenths, hundreds, thousands, &c. by re-

moving the figures towards the right hand, as we had
tens, hundreds, thousands, &c. by removing them to-

wards the left. In order to render the notation com-
plete, we have only to adopt some method of distin-

guishing the fractions from the integers, since they arc

both expressed by the same characters, and we have no

means of knowing where they begin and end respec-
tively. The interposition of a dot is sufficiently conve-
nient for that purpose, and accordingly it is usually
employed thus, o^'^ is written 5.1; 5-^^^,5.01; 5-^^\^,
5.001, See. The figures on the right hand of the dot
are called decimalfractions., or simply decimals, and the
dot itself is called the sc/iaratrix, or decimal /loinf.

08. The numeration of decimals does not differ es-

sentially from the numeration of integers; thus .2 is

read two tenths; .02, two hundredths; the value of a fi-

gure being diminished -^5, by each removal of place to-

wards the right hand. The interposition of cyphers be-

tween the decimil point, and the significant figures of a

decimal, diminishes their value, in the same way as

the annexing of cyphers on the right hand side of

integers increases their value. But the value of a de-

cimal is not affected by writing cyphers on the right

hand of its significant figures ; thus .25, .250, .2500, arc

all of the same value.

99. From this short view of the notation of decimals,

it is evident, that their operations must be subject to

the same rules with those of integers. Their great

excellence, indeed, consists in the uniformity which
they give to calculation, and the easy methods, which,

by these means, they present of pursuing fractional

numbers to any degree of exactness.

100. Prob. I. To reduce a vulgar fraction to a deci-

mal.
Rule. Divide the numerator of the given fraction with

an Indefinite number of cyphers annexed to it, by the

denominator; the quotient will express the decimal

sought, and the number of cyphers annexed will shew
the number of decimal places.

£x. 1. Reduce ^ to a decimal.

43300(.75
28

20
20

We divide the numerator 3 with cyphers annexed to

it, by the denominator 4; the quotient is 75, and we
place the decimal point immediately before the 7, be-

cause the decimal sought must consist of two figures,

two cyphers having been annexed. In most cases, how-

ever, we have no means of knowing how many cyphers

may be necessary, and it is more convenient in practice

to annex no more cyphers to the numerator, than are

necessary to give one figure in the quotient, as the num-
ber of cyphers annexed will shew how many places it

ought to be removed to the right hand of the decimal

point. We shall illustrate this by an example.

£x. 3. Reduce tIt ^° ^ decimal.

128)1000(.0073125
896

1040
1024

160

128

320
255

640
640
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As tliese cyphers have been annexed to the numera-

tor to obtain the first figure of the quotient, tlr.it figure

must be tlirce places from the clccimul pomt. The sub-

secjuent part of the operation is the same as common
division, the figures of tlic dividend being supposed to

consist entirely of cyphers.

101. When there is a remainder left in the division

of integers, tlie quotient may be extended in like man-
ner to decimals, by annexing cypliers, and conlinuing

the division as bufore. A compound quantity may a. so

be brought to the decimal form, by reclucuig it first to

an equivalent vulgar fraction, according to ^ 94, and af-

terwards to a decimal.

102. In the two preceding examples, the fractions J
and

-f^ J have been reduced to decimals with perfect ex-

actness, and without leaving any remainder; but it some-
times happens, that tiic corresponding decimals of vul-

gar fractions cannot be found, and that the division,

though pursued to any length, does not come to an end.

Hence we obtain two great classes of decimals ; the

former being said to be tfrminate., or Jinite ; and the lat-

ter, to be intcrminatt:., or infinite,

103. The value of an infinite decimal, from its very
nature, cannot be assigned by any limiied number of

figures ; but, in general, we perceive some peculiarity

in tlie quotient, which enables us to treat it in the same
manner as if it were ready finite, and leads with equal

certainty to the result, in the different operations to

which it may be subjected. Thus, \ reduced to a deci-

mal, gives a continual recurrence of the same figure 3
;

1^ of two figures, viz. 25, Sec. When the same figure

is constantly repeated, it is called a rcjieater ; and when
two or more figures return in regular succession, they
are called a circulate. If repeaters or circulates begin
immediately after the decimal point, they are called/iiO'e

re/teaters, or /lure circulates ; and if other figures inter-

vene between them and the decimal point, they are call-

ed mixed repeaters and mixed circulates. Repeaters are

commonly represented by drawing a small line through
them ; thus .j:, .«^, &c. ; and the beginning and end of
circulates are denoted by a comma ; thus .037,037,

;

.35,142857, &c. Circulates are said to be conterminous,
when they begin and end at the same number of places
from the decimal point ; thus .72, and .63, are conter-
minous ; but .1,28, and .56, are not so, though the num-
ber of circulating places in both is the same.

104. Two or more circulates may be made contermi-
nous, by extending their figures to a number of places
that is a common multiple of the number of places in

each circulate; thus .52, .135, and .4216, become con-
terminous, by extending their fi^'ures to 12 places) be-
cause 12 is a common multiple of the number of places
in each.

.525252525252

.13513U3513S

.421642164215

In such cases, any one of the circulating figures may be
made the first of the circle without affecting its value

;

thus .72 maybe written .7,27, and by that means assume
the form of a mixed circulate. A mixed and a pure cir-

culate are rendered conterminous, by setting aside as
many places in the latter as there are places in the fi-

nite part of the former, and then extending the figures
of the circulating part as before.

Exam/ilci,

.2,68=.2,68 .2S,624rr.25,624

.28. =:2,82 .782, =1.78,278
.324,l8zr.324,181818

.57,834-1.578,348548

105. Prob. II. To reduce a decimal to the form of

a vulgar fraction.

Case \st. When the decimal is finite.

Rule. Write the given decimal as the numerator, and
unity, with as many cyphers annexed to it as the deci-

iiial has places for the denominator.
Ex. 1. Reduce .825 to a vulgar fraction.

.0..3

—

YiSS— 40-

Ex. 2. Reduce .03 J 25 to a vulgar fraction.
Q'JIOs _312S 1

Case 2. When the decimal is a pure repeater, or a
pure circulate.

Rule. Make the repeater, or the figures of the circu-

late, the numerator; write 9 for the denominator of the
repeater, and 9 for every figure of the circulate for the
denomhiator of the circulate.

Ex. 1. Reduce .^ to a vulgar fraction.

.6—4=4.r -J—

3

Ex. 2. Reduce .785 to a vulgar fraction.

.785—i^.

Case 2d. When the decimal'is a mixed repeater, or
a mixed circulate.

Rule. Subtract the finite part from the whole decimal,
and write the remainder for the numerator ; the deno-
minator is 9 for the repeater, and 9 for every place of
the circulate, as before, with as many cyphers annexed
to each of tnem respectively as there are figures iu the
finite part.

Ex. 1. Reduce .5^ to a vulgar fraction.

Subtracting the finite part 53—5r:48
The fraction sought is therefore flz:,'^.
Ex. 2. Reduce .056,25 to a vulgar fraction.

5625—56:r:5569
Consequently the fraction sought is /^'//o- The deno-
minator consists of two 9's, because the circulating part
has two places, and three cyphers are annexed, because
the finite part has three places.

106. The arithmetic of decimals is performed nearly
in the same manner with that of integers. The only
difference lies in fixing the position of the decimal point,
and in the operations of interminatc decimals, wliich
arc somewhat more difficult, and must be treated by
peculiar methods.

Sect. II. Addition of Decimals.

Case 1st. When all the given decimals are finite.

Rule. Place the given decimals so, that tenths may be
under tenths, hundredths under hundredths, ^c, and
then proceed as in the addition of integers. The car-
riage arising from the tenths is carried to the unit place
of integers.

Ex. Add together .75, .832, .2892, and .056.

.75

.832

.2892

.056

1.9272

: A



372 AKITHMETIC.

Case 2d. When all the given decimals are repeaters,

or repeaters and finite decimals.

Rule. Extend the repeaters to the same number of

places, and one place beyond the longest finite decimal.
In adding, carry at 9 instead of 10 for the right hand
column, and add the remaining columns, as in the pre-
ceding case.

J£x. 1. Add together .0^, .2^, .j, and .\S.

.33-

Ex. 2. Add together .058^, 6.5481, .28^, and .43:'

.05833
6.5481

.2822^

3.4777/-

10.36643;

In Ex. 1. the repeaters are extended to the same num-
ber of places ; in Ex. 2. they are extended one place be-

yond the longest finite decimal.
109. Case od. When all the given decimals are cir-

culates ; circulates and repeaters ; or circulates, repeat-

ers, and finite decimals.

Rule. INIake the circulates conterminous, and extend

the repeaters, giving each of them as many finite places

as the longest finite decimal ; find the carriage which
arises from the left hand column where the circulates

commence, and carry it to the right hand column ; af-

ter which proceed as before.

Ex. 1. Add together .72, .285, .3782, and 2.714285.

.727272727272
.285285285285
.378237823782
2.714285714285

4.105081550624

Having made the circulates conterminous, we find

the carriage arising from the left hand column to be 2 ;

we therefore carry 2 to the right hand column, and then

proceed as in the addition of integers. The new circu-

late consists of 12 places.

Ex. 2. Add together l.OSj, .52, .35,814, .3^, .365,

and .9 J-.

1.083333333
.525,252525

.358,148148

.36666666)?

.365

.95555555^

3.653,956228

We make the finite part of the interminate decimals

to consist of 3 places, because the longest finite decimal

.365 consists of that number of places ; we then make
the circulates conterminous, and extend the repeaters

;

after which, we find the carriage of the left hand column,

as in the last example, and carry it to the right hand

column. The remainmg part of the operation is the

same as before.

J\'ote. In adding pure circulates, it sometimes happens

that the sum is a i-epcater of 9 : in that case, 1 must be

added to the next figure of the finite part, and the 9's

rejected.

Sect. III. Multiplication of Decimals.

HO. Case \%t. When both factors are finite.

Rule. Proceed as in the multiplication of integers,
allowing as many decimal places to the product, as
there are in both factors together ; and if the product
docs not consist of so many figures, supply the defect by
prefixing cyphers on the left hand.

Ex. 1. Multiply .75 by .25

.75

.25

375
150

.1875

Ex. 2. Multiply. 152 by .18

.152

.18 .

1216
152

.02736

As both factors together, in this example, consist of
5 decimal places, the def^^ct of the product, which con-
sists only of 4, is supplied by prefixing a cypher on the
left hand.

111. Case 2d. When the multiplier is finite, and the
multiplicand a repeater.

Rule. Carry at 9 for the repeater, and add the partial

products, according to § 103, Case 2d.

Ex. 1. Multiply .13^ by .45

.13^

.45

Ex,

68

5466

.06150

Multiply 8.Oj by 3.2

8.03

3.2

25.70^

112. Case od. When the multiplier is finite, and the

multiplicand a circulate.

Ride. To the products of the right hand figure of the

multiplicand, by each figure of the multiplier, add the

carriage that would have been brought, if the circulat-

ing figures of the multiplicand had been extended, and
proceed with the remaining figui-es, as in the multiplica-

tion of integers. As all the products are circulates, they

must be made conterminous before they are added.

Ex. Multiply 3.65,28, by .25

3.65,28,

.25

1826,41,

7305,65,

.9132,07,
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If the circulating part 28 of the multiplicand had been

extended, the carriage brought to 5x3 would liavc been
l,and we therefore add 1 to their product. The multi-

plication by tiie other figure yields no carriage, and we
have only to make the circulating part of its product

conterminous to prepare it for addition.

JVute. When the multiplier, in the two last cases, has

cyphers on the right hand, instead of annexing cyphers

to the product of the significant figures, as in the mul-
tiplication of integers, remove the decimal point a place

toward the right hand, for every cypher annexed to the

multiplier.

113. Case Ath. When the multiplier is interminate,

and the multiplicand either finite or interminate.

Rule. Reduce the multiplier to an equivalent vulgar

fraction, and multiply the multiplicand by it, according
to the preceding cases.

Ex. 1. Multiply 1.65 by .^

3 1 J ,
1 1.65

.^=-=-andl.65X3=-^=.55.

Ex. 2. Multiply 28.65 by .00.

6 1, 1 28.65
, ,,

.Of}———,— and 28.65 X—=-7r^=.8 1,57 1426
35 35

Ex. 3. Muhiply 7.8,j by 6-

6 2, 3 15.#=-=- and 7.8^X-=—

r

=5.X.

1240 , 1240 23014.40
and 18.56X-r--=—-—

.

Ex. 4. Multiply 18.56 by 3.723.

37203.723=-——=—
999 3oo ooo o^)o

69.1,123.

Ex. 5. Multiply .714285 by .36.

36 4 , 4 2.857142
.36=—=--, and .714285 Xy-= — =-259740.

Ex. 4. and 5. admitted the multiplier in the fractional

form to be reduced lo lower terms, but this only hap-
pens when the numerator of the fraction is a multiple

of 3. In all other cases the fraction is irreducible ;

and tlien it is better, after multiplying the given circu-

late by the numerator, to divide the product by the me-
thod explained § 52 ; due regard being had to the na-

ture of the mulliplicand, which in some instances must
be prolonged to an indefinite number of places. Thus,
taking the last example,

36 25.714285
.714285X—= — =.25714285,7

257142,8
2571,4

25,7

99' 99

.259740,25

Ex. 1. 2. and 4. might have been brought under
Case 3. by changing the names of the factors.

Sect. IV. Subtraction of Decimals.

114. Case \st. When the given decimals are both
finite.

Rule. Place tenths under tenths, hundredths under
hundredths, &c. and if the minuend has fewer decimal
places than the subtrahend, conceive the deficiency to

be supplied with cyphers : after which proceed as in
the subtraction of integers.

Subtract
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of decimal places ^viih tlic dividend. Hence we may
infer, that the quotient will be an integer, when the
divisor and dividend have the same number of decimal
places ; that the decimal places of the quotient will be
equal to the excess of the decimal places of the dividend
above those of the divisor; and that, if the decimal
places of the divisor exceed those of the dividend, the
deficiency must be supplied with cyphers, and then the
quotient will be integers.

Case \st. When both the dividend and the divisor are
finite.

Ride. Divide exactly in the same manner as if the
given decimals were integers.

Ex. 1. Divide .75 by .5.

.5).75(1.5

5

25

Ex. 2. Divide .185 by 2.5.

2.5).l85(.Or

175

10

Ex. 3. Divide .25 by .05.

.05) .25 (5

25

Ex. 4. Divide .15 by .125.

.125). 150(1.

125

Ex. 2. and 4. might have been extended by annexing
cyphers to the remainders, and then the quotients would
have been .074 and 1.2.

118. Case 2. When the dividend is interminate, and
the divisor finite.

Rule. Proceed as in the last case ; only, instead of
cyphers, annex the repeating or circulating figures to

the remainders.

Ex. 1. Divide .l;«by 3.

3).1^(.0^
15

1

Ex. 2. Divide .714285, by 3.

.3). 714285,(2.380952,
6

*11

9

24
24

38
27

15

15

7
6

•1

1 19. Case 3. When both the dividend and the divisor
are interminate.

Rule. Reduce the divisor to an equivalent vulgar
fraction, and divide the dividend by it.

Ex. 1 . Divide .fi by .if.

.^=1 and ./S;-v-|=.^X|=i=1.5.

Ex. 2. Divide 18 56, by .5.

•^=•1=7 and 18.56',-T-i=18.56,x|=S5.69.

Ex. 3. Divide 24.081 by .386.

.386,=||| and 24.08 l,-r-|||=24.081,X-f||.'

Multiply 24.081 by 999, and extending the circulate,
the product comes out finite.

24081.081,

24.081,

386)24057(62.32383419, Sec.

2316

897
772

1250
1158

920
772

1480
1158

3220
3088

1320

115S

1620

1544

760
386

3740
3474

266 &c.

Sect. VI. Ajifiroximate Decimals.

120. When a decimal runs on, as in the last example,
to a great number of places without repeating or circu-

lating, it is unnecessary to carry the division beyond a

certain extent. The number of places will be always
determined by the nature of the unit to which the deci-

mals refer, and the degree of exactness required. When
the value of a decimal is limited in this manner, it is

said to be an apfiroximate ; + being annexed to it when
it is taken less than the truth, and — when it is taken

greater. Thus the quotient in the last example may be

taken, 62.323+ , or 62.324— ; but in general the limit-

ing figure is increased by unity, if the next figure ex-

ceeds 5.

jiddition of Ajifiroximates. •

121. Rule. Approximate the given decimals to one

place more than the certain places sought for the sum;.
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and in adding omit the right hand figures, but carry

from their amount to the next column.

Let the amount of the following decimals be found to

three certain places.

At la.vge.
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tenths of the multiplier, namely 2, under the fourth de-
cimal place of tiic multiplicand; we then multiply suc-
cessively by ihc difl'trcat figures of the niukiplier, be-
giiiiiiiig the niuUiplication by each of them, at the fi-

gure of the multiplicand immediately above it, adding
at the same time the carriage from the right hand. The
amount of tiic partial products is 248.65680, of which
the four fir^,t decimal places are certain, as appears on
comparing it with tiic product obtained by performing
the operat on at large.

Subtraction of .4pfiroximates.

125. Rule. Proceed as in the subtraction of finite de-
cimals, and neglect the right hand figure of the re-

mainder.

Ex. 1. Subti-act .37568— from 5.42563-f.
5.42563 -f-

.37568

—

5.0499 certain.

Ex. 2. Subtract 8.765— from 12

12

8.765

3.23 certain.

Division of Ajifiroximatcs.

Case 1. When the divisor is finite, and the dividend an
approximate.
'This case gives no advantages in approximation, and

consequently ought never to be employed. The num-
ber of certain places in the quotients will evidently de-
pend upon the dividend.

Cascf 2. When the divisor is an approximate, and the

dividend finite.

This case will be included in the next case.

Case 3. When both the divisor and dividend are ap-

proximates.
Eule. Place the divisor under the first dividual, and

the number of certain places in the quotient is generally

one less than the number of places from the left of the

divisor to the first -f, or—, whether in the divisor, or

in the dividend.

Ex. I. Divide 18.7642+ by 8.765—
18.7652+
8.765

—

The number of certain places in this example is 3, of
which 2 are decimals.

Ex. 2. Divide 362.85- by 9.8628 17—
362.85

—

9.862817

—

The number of certain places in this example is also

3, of which 2 are integers.

As the principal object we have in view at present is

to ascertain the nur.iber of certain places in the quo-

tient, it is unnecessary to perform the operations them-
selves, which differ in no respect from the division of

finite decimals.

It is evident, from the rule, that the approximated
figure in the divisor will always determine that of the

dividend, and vice versa ; thus, in Ex. 1 . the number of

certain places in the quotient would be the same, though
we rejected the right hand figure of the dividend, and
made it 18.765+ ; and in Ex. 2. the same thing would
hold though we rejected 3 figures of the divisor, and
made it 9.863—. This proves sufficiently, that the rule
cannot be applied with absolute certainty in every case.

In order to elucidate the rule more fully, we shall

give an example, in the operation of which we shall se-

parate the certain from the uncertain figures.

Ex. 3. Divide 89.25678526— by 1.68762+
1.68762+) 89.256

,84381

4875
3375

1500
1350

150

135

15

15

78526— C52.889

78
24

545

096

4492
0096

43966
18858

25108

Since 2 in the divisor is uncertain, the figures re-

sulting from its products must also be uncertain, and
consequently all the figures on the right hand of the

vertical line. Such figures, as they are entirely useless,

may be omitted altogether, and the operation still fur-

ther contracted by the following rule :—Write the pro-

duct of the first quotient figure, in its proper place,

under the dividend ; and from the place of the unit,

consider how many figures of the dividend must be re-

tained to give the quotient the proposed number of cer-

tain decimal places ; cut off the rest of the figures on
the right, and also the figures which correspond to

them on the right of the divisor; then subtract, esteem-

ing this, and every following dividual, a new dividual ^

for every new dividual drop a figure on the right of the

divisor, but in multiplying the quotient-figures into the

divisor, take in the carriage from the right hand.

Ex. Divide 35.6892568925 by 8.253892565, and limit

the quotient to four decimal places.

8.253
I
892565)35.6892

330155

26736
24761

567925(4.3239
70260

86632

1975

1650

325
247

78
74

The reason of the contraction will be obvious, by
comparing it with the operation at large.
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8.253892565)35.6892
330155

26736
24761

1975

1650

568925(4.3239
70260

866325
677695

1886300
7785130

41011700
61677695

793340050
285033085

508306965

CHAP. VI.

Proportion.

Sect. I. Simfile Frofiortion.

Having thus given a detailed view of the various

apevations to winch numbers, whether integral or frac-

tional, are subjected, we might now with propriety,

bring the subject of arithmetic to a conclusion. The
application of the operations, and the methods of solving

questions, belong rather to algebra than to arithmetic ;

and at any rate, every problem in which numbers are

concerned may, in some measure, be presumed to be

solved, when, by an attentive examination of its condi-

tions, it can be reduced to addition, multiplication, sub-

traction, division, or any combination of these operations.

It is rather, therefore on account of the extreme utility

of proportion, than because we think it forms an essen-

tial part of the algorithm of arithmetic, that we shall

treat of it in this place. To proportion belong such ques-

tions as the following :

—

£x. 1. If a piece of cloth, consisting of 15 yards, cost

175 shillings, how much ought to be paid for a piece of

the same Cloth which consists of 45 yards ;

It is evident, that if we knew the price of 1 yard, it

would be easy to find the price of 45 yards ; for in tliat

case, all we should have to do would be to multiply

(^ 66.) the price of 1 yard by 45, and the, product would
be uie answer sought. But the price of 1 yard may be
found (§ 71.) by dividing 175s. the price of 15 yards,

by 15. Accordingly the price of 1 yard may be repre-

175s.
sented by-

15
it is not necessary to perform the actual

division, and, in most cases, it is better to express it, as

175s
we have done, in a fractional form. Now ——^being the

price of 1 yard, the price o^5 yards will be -y45

—

15

7875s.

15
-=525s.

Let us now take a general view of the question : it is

easy to perceive that the sum to be paid for the cloth
must be double, when the quantity is c!o\ii)lL' ; triple,

whr-n the quantity is triple, and so on ; and in s on, that
by wliatevirnuinbir lhequi;nity of the cloth is increas-
ed, tilt price must be increased in the same degree, whc-
VoL. II. Part I.

therthat number be integral or fractional. Hence, also,

it appears, tliat the price of the second piece ot cloih
ought to have the same numerical relation to that of
the first, as the quantity of the second has to the quan-
tity of the first. This relation, which is called the
ro/io of the quantities, constitutes wliat is called /'ro/ior-

tion.

In order to indicate that there is a proportion between
the numbers 15,45, 175, and 525, they are written in this

manner :^
15 : 45 : : 175 : 525 ;

that is, 15 to 45, as 175 is to 525.

The first term of a ratio is called the anlecedmt ; the
second, the consequent ; so that in every proportion there
must be two antecedents, and two consequents. In the
proportion 15 : 45 : : 175 : 525, the antecedents are 15

and 175; and the consequents, 45 and 525. The terms
15 and 525 are also called extremes ; and 45 and 175,

means.

The most important property of proportional num-
bers, is, that the product of the extremes is equal to the
product of the means ; and by help of this property, wc
can easily find a fourth term, when the other three are
given. The whole difficulty consists in arranging the
terms of the proportion, but that difficulty will be totally

removed by the following rule :

—

1st. Write down the given term, which is of the same
kind with the term sought.

2dly. Consider whether the result must be greater,
or less, than this term : if it must be greater, place next
it, on the left hand, the greater of the two remaining
terms ; but if it must be less, place the less.

3dly. Place the remaining term on the left hand of the
term last mentioned.

4thly. Multiply the second and third terms, and
divide their product by the first : the quotient will be
the answer sought, and of the same name with the third

term, to whatever denomination it may have been re-

duced.

Ex. 2. If 36 cwt. of sugar cost 2.2 : 15, what will 108

cwt. cost ?

C. C. L. ».

35 : 108 : : 2 15.

We begin with writing down L'2 : IS, because the

term sought is of the same kind. We then consider

whether 108 C. ouii,ht to cost more, or less, than 3 6 C. j

and as they evidently ought to cost more, we place the

greater term 108 C. on the left hand of the tt rm already

written down. In order to comjiletu the proportional

arrangement, we have only to plaoL the reniamiug term
36 C. on the left hand of 108 C. The process which
we have just gone through, is railed siaiing- the qu.-stion.

We must now perforin t.Tc op r.uioii itself, tliat is,

multiply /.2 : 15 by 108, and divide tic pni-.inct liv 36.

We may do this in a variety of w.ays : wc may mu tiply

L'2 : 15, by taking component p;irts ol th<- muliipli. r. as

in Ex. 3. § 66, or we may reduce it to s'ii!linj;s, as ia Ex.

2.§ 68, and then multiply either by 108, or its compon-
ent parts ; or we may express it in a fnictional form, by

reducing it to the fraction of a pound, as in Ex.. 2. § 94 ;

or in a deci i^.?! form, according to § 101. But trc piixluct,

in w!.at;:vcr way it is obtaii.ed, must be divided <>y 36, or

its coruponcnt parts. We shall e.\hibit the opcracioii un-

der each of these forms.

3 B
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/ravr! in the same number of daijs, if he Iravellcd 9 hour*

a day • which will give the following proportion :

H. H. M.
290X12

8

M.
290X12

X9:

71/.

290X12X9

M.
290x12x9

-8=

M.
290X12X9

aiul

M.

=783.
5 3X8

From this example we may derive the following me-
thod of solving all questions in compound proportion :

Draw a horizontal line, and pace over it, at eiiher ex-

tremity, the immber expressing the particular denomi-

nation in which the answer is required ; take each pair

of corresponding terms, and consider whether the an-

swer, Willi respect to them, ought to be greater, or less,

than the above number; if it ought to be greater, place

the greater term above, and the less below, and connect

them together by tlie sign of multiplicaiion. Multiply

together all the numbers above the line, and divide their

product by the product ot the numbers below it ; the

quotient will be the answer sought.

Ex. If 25 men, working 10 hours a day, can dig a

trench 36 feet long, 12 feet broad, and 6 feet deep, in

9 days ; how many hours a day must 15 men work, in

order to dig a trench 48 feet long, 8 feet broad, and 5

feet deep, in 12 days ?

H. H. M.
9X5X 8 X48 X25X10_ _

12X6X12X36X15 ~
' "^

The operation may be greatly abridged by taking si-

milar component parts of any two terms, one of which
is above and the other below the line.

For the various applications of proportion, see Dis-
tributive Proportion, Barter, P'actorage, Loss
AND Gain, Interest, Discount, Commission, Stock-
JoiiBiNG, Insurance, Exchange, &cc.

Otlier applications of arithmetic will be found under
the articles Practice, Alligation, Progression, and
Position, in this Dictionary.

CHAP. VII.

Theory of Arithmetic.

Sect. I. Theory of J^otalion.

That process of the mind, which implies the power
of attending to certain qualities of an object, and with-
holding our attention at the same time from the rest,

has been called by metaphysicians abstraction. It is by
means of this faculty alone ihat we form the idea of
number. Before we can consider a group of objects as

composing a muititude, we must previously apply to

each of them some common appellation, which excludes
the peculiarities of individuals, and has a reference to

those general resemblances which they possess in com-
mon. We thus obtain two great distinctions, one, and
more than one, or unity and plurality. Our next step is

to give names to the various degrees of plurality ; one
and one is colled two ; one snd one and one, three ; and so
on, an appropriate term being applied to each collection

of units as we advance. It is, unnecessary to observe,

that one, two, three, and the svibsequcnl denominations

of number, are precisely of the same nature with other

concrete terms, and, like them, arc employed for no

other purpose, bvit to qualify the olijects to which they

are applied.

The extreme generality of this class of adjectives

rendered them susceptible of a still higher degree of

abstraction. Thus since 2 pounds and 5 pounds, for ex-

ample, make 7 pounds, and since 2 ounces and 5 ounces

also make 7 ounces, it was inferred, in general, that 2

and 5 make 7. Number was therefore divided into two
kinds, concrete, ^\\i\ abstract ; the former being employ-
ed to express the relations of discrete quantity, and the

latter to denote the mere names, or characters, of num-
ber. Hence we may perceive the extreme absurdity of

those notions concerning the spirituality, occult proper-

ties, signal virtues, and other fanciful qualities, which
were ascribed to number by the Pythagoreans and Pla-

tonisls, and cherished long after by those who delighted

in marvellous analogies. John Dee, a mathematician of

considerable reputation, who died about tlie beginning
of the 17lh century, is not satisfied with ap[)lying spiri-

tual attributes to number, but conceives it to be of a na-

ture still more exalted and relined. " How immaterial,"

says he, " and free from all matter, number is, who doth
not perceive ? Yea, who doth not wonderfully wonder
at it ? For neither pure element, nor Aristotle's Quin-
ta essentia, is able to serve for number, as his proper
matter. Nor yet the purity and simpleness of substance
spiritual, or angelical, will be found proper thereto."

{Pref. to Billingsley's Euclid.') Such observations ap-

pear altogether ridiculous, when we recollect, that num-
ber does not difter essentially from any other class of

abstract terms, except in being more general and pre-

cise in its application.

It has otten been disputed whether unity hn a number,
but the dispute, like many others, is entirely verbal.

If by a number be meant a collection of units, it is evi-

dent that one cannot be called a number, without an ol)-

vious perversion of language ; whereas if number be
used in a more general sense, as a term for denoting
the rclatioiis of discrete quantity, it is no less applica-

ble to unity than plurality. This distinction may not

seem very important, but a misconception of it has

led to a very absurd argument against the law of conti-

nuity. It is asserted in vol. x. p. 425, 4to, of the Berlin

Transactions, that the difi'erence between 1 and 2 is in-

finitely greater than the difference between 2 and 3 ; 2

and 4 ; or, in short, between 2 and any other number
whatever ; because 2 has with 3, 4, 5, &c. the idea of

plurality, an idea which is not common to 1 and 2, and
consequently that unity is essentially different from the

other numbers ! Such metaphysical jargon is owing to

a want of accurate definitions.

But whether unity be a number or not, there can be

no doubt that numbers are successivclv formed by the

constant addition of one to itself. The fingers seem to

have been originally employed to assist the memory in

retaining the amounts of these additions ; and indeed
the term digits, derived from digitus, a finger, is still

used to denote the symbols oi notation. When we open
the fingers of one hand, we represent, in regular suc-

cession, the units from 1 to 5. If we now wish to ex-

tend our numeration beyond 5, we must either have re-

course to the fingers of the other hand, and count on-

ward to 10, or begin a new series with the same hand.

In the one case we shall reckon by periods of fives ; in

3 B 2
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Ihe other, by peiiods oi tens. The latter iwethod was
used by the Hebrews and the Greeks, and has been
adopted in Europe ; the former was employed by some
of tiie less enlightened nations of antiquity, and still

prevails among the rude tribes of Africa and America.
(Winterbottom's Sierra Leona. Moiilucla, Hist, den

Miit/i.) The Roman notation seems to have been form-

ed with a reference to both methods of distributing

numbers.
It is not necessary, however, to suppose, that man-

kind, in forming a system of notation, were restricted

entirely to the fingers of the hand ; they miglit have

made use of a variety of objects for the same purpose
;

but the fingers were extremely convenient, on account of

their obvious similarity, and the easy opportunities

which at ail times tiiey afforded of couniiiig by means
of them. At any rate, the smallest reflection will con-

vince us, tliat if we had no other way of numbering,
but to say one and one and one continually, our ideas of

numbers would liave been exceedingly vague ; nor

would they be more clear, perhaps, though we gave an

appropriate name to each collection of units, unless wc
observed some analogy in the nomenclature. Experi-

ence might, to a certain extent, diminish the difficulty,

the more we were accustomed to consider large groups

of objects, but without the aid of classical arrangement,

our conceptions of number would become less and less

distinct, the farther we advanced, and be soon lost in

complete obscurity. It may be justly affirmed, there-

fore, that Nature, when she formed the human hand,

supplied us at the same lime with the first elements of

calculation, in so far as the fingers suggested the distri-

bution of numbers into limited periods.

We have already observed, that numbers are formed

by successive additions of unity to itself. As this ope-

ration is evidently without limits, we perceive that no

number, however great, can be given, but a still greater

may be assigned. This circumstance seems, at first

sight, to render it altogether impossible to obtain any

general niethod of exhibiting numbers by characters or

signs ; for since number is unlimited, must it not re-

(|uirc an infinite numljer of characters to express its in-

finite varieties ? The different methods which have

been liad recourse to for removing this difficulty, are

more or less general ; but all of them possess much
simplicity, and illustrate, with great force, the impor-

tance of systematic irrangement. We explained, in

the practical part of arithmetic, how it was accomplish-

ed, and we shall now make some general remarks on
the theory of notation.

The most obvious method of representing unity, is by

means of a single line I ; and indeed this method is used

by almost all nations. (See PI. XXXI. Fig. 1.) In

like manner, two would be represented by two lines I I

;

three, by three lines III; four, by four lines I II I. As
five exhausts all the fingers of one hand, that number
would probably be distinguished by some appropriate

character, such as two lines disposed in-this manner V.

In all this there is very little hypothesis ; on the con-

trary, we find that a similar method is always employed
by those who cannot express numbers by figures. Six
would then be V I ; seven, VII; eight, VIII; nine,

Villi. Ten being equal to two fives, would naturally

be represented by wring V twice ; and of all the differ-

ent ways in which two V's can be disposed, that which
occupies the smallest space is to place them thus ><•

Ten being represented by X ; eleven would be x I

;

twelve, X 1
1 ; lliirtcen, X I 1 1 ; fourteen, X 1 1 1

1
; fifteen,

XV ; and so on with the rest, till we come to twenty,
which would be represented by two tens X X, as two is

by a repetition of I. Thirty would be XXX; forty,

X X X X. As we are proceeding on the supjjosition,

that the quintuple scale was employed, fifty would be
represented by throe lines, or by some new combination
of two lines ; but the only remaining combination of two
lines, which is sufficiently distinct from those we have
already taken notice of, was to place them exactly at

right angles to each other. Fifiy would then be ex-
pressed in this manner L; and ioUowing the same an-

alogy as before, si.Kiy would bt L X ; seventy, L x X ;

eighty, L X X X ; ninety, L X X X X. As ten was ex-
pressed by two V's, an nujiUied v/ould be expressed by
two L's ; and the same consuieration which led to the

particular disposition of tUe V's, would also determine
that of tlie L's. Accordingly, an hundred would be re-

presented by [ ; for of all tlie various positions in which
the L's can be placed, this form will be found to take

up the least room.
(]
being afterwards rounded off for

the sake of dispatch in writing, would become C. Two
hundred would then be CC ; three hundred, CCC ; four

hundred, CCCC. Five hundred, for a reason which we
have already mentioned, would require a peculiar cha-

racter ; and since the more obvious combinations of two
lines were exhausted, it would be necessary to have re-

course to three lines. The most simple and the most
striking combination of three lines is a triangle, aad
five hundred would therefore be represented by A.

This character might afterwards become D ; and in-

deed the Roman D is actualty formed from a similar

character, namely, the Greak A. Six hundred would
then be DC ; seven hundred, DCC ; eight hundred,
DCCC ; nine hundred, DCCCC. As ten was express-

ed by conjoining two V's, and an hundred by conjoining

two L's, a thousand, in like manner, would be expressed

by conjoining two D's, which might be placed in this

manner Q D, or bringing them more closely together,

thus, CD. It is somewhat curious that CD is used to de-

note a tiiousand, according to the older Roman nota-

tation ; M was introduced at a later period. It is unne-
cessary to pursue these speculations any farther ; they

are somewhat fanciful, we confess, though by no means
destitute of plausibility; the different parts are at least

consistent with one another, and the same analogy runs

through the whole hypothesis. Besides, they will be

found not only to elucidate the principles of the Roman
notation, but to explain the origin of the characters

which are employed ; a circumstance surely not unde-

serving attention, when we consider that no satisfactory

account has yet been given why I, V, X, L, C, D, M,
were used for numerical characters rather than any other

letters of the alphabet. It may be said that C is a con-

traction for centum, an hundred, and M for mille, a thou-

sand, but how shall we account for the rest ?

The numeration of the Hebrews and the Greeks pro-

ceeded on the principles of the decimal scale, and we
have already explained the nature of their notation.

The distribution of numbers into regular periods was a

considerable improvement, but neither they nor the Ro-
mans seem to have been duly sensible of the real im-

portance of rigid analogy to this subject. For though

in some cases they employed the same letters with pe-

culiar marks, to express corresponding units of differ-
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«nt orJcrs of numbers, these marks were not intended

to simpliiy the noiation, but merely to eke out the uil-

fercnt classes to which it l»ad given rise. Indeed, any

systematic arrangement which tlieir nolalion possessea,

may be said to have been owing ciitiiely to accidental

causes, the lui.noer of the human fingers, and llie num-
ber of tlic letters of tlieir alphabets.

We sliall now offer some observations on the Arabian

system of notation ; a system wliich, on account ol its

extreme simplicity and generality, is by far the most
perfect of any tnat has yet been devised, and seems to

preclude the possibility of improvement, in so far at

least as its fuiidamcnul principles are concerned. It

enables us, by means of a few cnaracters, to express

every number that can be conceived, in a manner at

once simple, concise, and perspicuous. Nor are these

its only advantages, for the same important properties

likewise extciKl themselves to the algorithm, or ope-

rations.

The Arabian notation, like the other systems which
we have considered, employs the decimal scale. Ad-
ditional figures might easily have been invented so as

to have carried the scale to twelve, fifteen, or any other

number ; but, by increasing the characters beyond cer-

tain limits, and applying to each of tiiem an appropriate

sign, we should evidently fall into that very complexity

which it is tlie object of a distribution of numbers into

limited periods to avoid. On the other hand, though,

by employing fewer characters, we might render the

operations of arithmetic more simple, we should also

make them proportionally tedious, as we shall find that

more figures are necessary for performing them. In

oiu" choice of a scale, therefore, we must balance these

advantages, and select the one, which, together with

dispatch, combines the greatest facility in calculation.

One scale may likewise claim a preference to another,

because its radix has a great number of small aliquot

parts ; this is a circumstance of no small moment in the

fractional arithmetic, as it diminishes the number of in-

teiTninate radical fractions,* or those fractions which
cannot be reduced to a denominator, that is, some
power of the radix.

When we have been long accustomed to represent
any number by means of a particular sign, we are apt
lo imagine that there is a natural connexion between
the number itself, and the sign by which it is express-
ed ; and we find a good deal of difficulty in conceiving
how it could be represented by any other character.

Hence, we think, that ten is naturally represented by
10 ; twenty, by 20 ; twenty-five, by 25 ; and so on. This
is owing partly to the influence of association, and partly

lo the strict analogy which subsists between tlie nomen-
clature and the notation of number. The names, how-
ever, by which numbers are expressed, as well as the
signs by which it is represented, are altogether arbi-

trary, and 10 might have been used to denote twelve
with perfect propriety, provided ten and eleven had
been represented by appropriate characters, and the
subsequent denominations of number made to corres-
pond with this new arrangement. Having made these
general observations on arithmetical scales, we shall pro-
ceed to explain the method of iransferring numbers
from one radix to another.

According to the principles of the Arabian notation,

the figures increase in a tenlold ratio by each removal
ol place toward the left hand. Consequently, the value

of any figure is equal to the product of its simple value,

and 10 raised to a power whose index is denoted by the

number of places which it occupies from the place of

units; thus, 700:z:7 x 1 O^zr" X 1 00, because 7 is two
places from the place of units ; so also 8956~8X lO^-f-

9Xl02-f-5XlO-f6— 8XlOOO-f-9xlOO+ 5XlO+ 6:Z8000
+ 900-|-50-|-6. It is easy to generalise this process;
for, we have only lo subsiitute the radix of the scale

for 10, and then find the local value ol each figure ac-

cordingly. Suppose, for instance, we employed the

quaternary scale, which has only four characters, 1, 2,

3, 0, and Ihat it were required to find the value of 3210
in terms of the decimal scale. Then, since the radix

is 4,

3000n3x4'zil92
200—2 X4^zr 32

10rZlX4 IZ 4

228

By the quaternary scale, therefore, 3210 expresses two
hundred and twenty-eight.

In like manner 8956, by the duodecimal scale, is

fifteen thousand one hundred and eighty-six.

For 8X12^ZZ13824
9X12^=: 1296

5X12 ^ 60
6 ZZ 6

15186

And, in general, to find the value of an expression
belonging to any scale whatever, in terms of the deci-
mal scale, we must multiply each figure respectively
by the radix of the given scale, raised to a power whose

"

index is denoted by the number of places that the fi-

gure occupies from the place of units. It is evident,
from what has been said, that conciseness of expression
depends on the radix of the scale ; for which the num-
bers themselves increase i%tlie geometrical ratio of the
radix

; the characters by which they are represented
only increase in an arithmetical progression, whose com-
mon difTcrence is unity.

On the other hand, to reduce numbers expressed ia

the decimal form of notation to any other scale, we
must reverse the above o^'ations, and begin with find-

ing a power of the radix^n <he scale, either equal to

the given number, or the next lowest; if the power
which we have found be equal to the given number, its

index will shew how many places the highest figure
(which in this case would be the character denoting
unity) ought to be removed from the place of units ; but
if it be less, we must divide the given number by the
next lowest power of the radix, and the quotient will

give the figure, and the index point out its local value.

If there be any remainder, we must divide it, in like

manner, by the next lowest power of the radix; the
quotient will give the fissure as before, and the index
denote its local vilue. When at last we obtain no re-

mainder, or a remainder less than the radix of the
scale, vi; determine the places of the different quotients
accordiM.; to the indices, giving them a local value by

• By radical fractions, we mean fractions whose denomiaators are some power ol the radix of the scale, whether 2, 3, 10, 12, or anv
other number, j > » > j



182 ARITHMETIC.

means of the cypher, or a similar character, when it

is necessary. The remainder, of course, belongs to ihe

class of luiiu. This will be best illusirated by ex-

amples.

Express 156489 by the senary scale.

1st, 2a, 3(1, 4tli, 5t.li, 6ili, 7th,

7 36 216 1296 7776 46635 279936 Powers of 6.

The 7th power is greater than the given nimiber,

and we therefore divide the given number by 46656,

the next lowest power; the quotient is 3, and the re-

mainder 16521, which we divide, in like manner, by

the next lowest power of 6, viz. 7776, and the quotient

is 2 ; and so on, till we get a reniauider less than the

j-adix of the scale. We then take the different quo-

tients, and giving them a local value according to the

indices of the powers by which they were obtained.

They stand thus, 3204253 ; and this expression in the

senary scale corresponds to 156489 in the decimal.

46656)156489(3
139968

We shall take another example: Express 15186 iii

the duodecimal scale.

12)15186

7776)16521(2
15552

316)969(4
864

36)105(2
72

6)33(5
30

Instead of finding the powers of the radix, as we have

done in the above example, it will be more convenient

in practice to divide the given number, and its succes-

sive products, by the radix, according to the method of

division explained in Chap. II. Sect. IV. The last quo-

tient, and the remainders Ifiken in an inverse order,

give the numerical expression sought.

By taking the same figures, as in the last example,

we obtain the same result. The reason of this will be

obvious, when we give the theory of this method of di-

vision.

.6)1#41

6)26081

6)4346

6)724 . . 2

6)120 . . 4

6)20 . .

1211265

12)105

The radix of this scale being 12, we divide the given
number 15186 and the resulting quotients successively

by 12, till we obtain a quotient less than the radix. Then
beginnirjg with the last quotient, and taking the re-

mainders in the inverse order in which they were ob-

tained ; the whole stands thus, 8956, which is therefore

the expression in the duodecimal scale for 15186 in the

decimal.

Having shewn the methods of transferring numbers
from one scale to another, we are now prepared for in-

vestigating the relative advantages of different scales;

but, before wc enter upon this investigation, it will be

proper to observe, that though some particular radix

may be the most convenient on the whole, yet each of

them may, in certain cases, be employed with advan-

tage, and the principles of arithmetic will be best un-

derstood when all of them can be used with equal fa-

cility. Aristotle appears to have given some attention

to this subject, and iiiiorms us, that a people of Thrace
counted by periods of fours, as the Greeks did by pe-

riods of tens. The ancient arithmetic, however, was

so entirely difi'erent from the modern, that compara-

tively it was of very little consequence what scale it

employed. The scale, indeed, might have had some
tendency to siinplify their notation, but it could have

had little or no effect on tlie algorithm.

If we employed only one character to represent num-
bers, the operations of arithmetic would be the simplest

possible ; but then they would derive no advantage

whatever from the notation, for they would consist en-

tirely in the gradual increase and decrease of numbers

by unity. Addition would be performed by writing in

succession the numbers to be added together ; multi-

plication, by repeating, in like manner, the multipli-

cand as many times as was indicated by the multiplier;

subtraction, by writing the minuend, and then counting

off' the figures of the subtrahend ; and division, by di-

viding the dividend into periods, each of which was

equal to the divisor. The simplicity of this species of

arithmetic would be more than counterbalanced by its

extreme prolixity ; and while the operations with large

numbers would always be liable to error, the numera*

tion itself would be attended with insuperable difficul-

ties. Accordingly we find, that an arithmetic of this

soEt is only used by those who are little acquainted with

numbers, and uninstructed in the more improved me-
thods of calculation. •

130. The binary arithmetic makes use of two numeri-

cal characters, and on some occasions this system may
be employed with singular advantage. We have annex-

ed a Table of numbers according to the binary scale, as

far as forty.
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The number ten has been ailopted by every civilized

nation, for the radix of the numerical scale. It has no

peculiar advantages, however, to recommend it, and

seems to have been selected for that important liinction,

merely because it expresses the number of the human
fingers. We must regret, that a circumstance so totally

unconnected with every scientific consideration, should

have determined an elemental principle, of the last im-
portance to one of the most abstract, as well as one of

the most useful of all the sciences ; and that the decimal

notation should still be retained, notv/ithstanding its

evident imperfections, and the superior claims of other

scales. The number ten has only two aliquot parts, (we

do not include unity,) and in that respect it is not so

convenient for the radix of a system as the number six;

for though the latter has likewise but two aliquot parts,

yet since one of these is a common multiple of both

radices, and the powers of the remaining aliquot part of

six include a greater proportion of number than those

of the remaining aliquot part of ten, it will be found that

the senai'y scale also includes a greater proportion of

finite radical fractions than the decimal. Ten, however,
is preferable to six, both with regard to conciseness of

numerical expression, and dispatch in calculation ; and
these properties, in some measure, make up for its de-

fects in the fractional arithmetic.

137. The duodecimal scale combines all the advan-

tages of the senary and decimal scales; it is no less con-

venient than the one with respect to its aliquot parts,

and still more so than the other with respect to the

brevity of its operations. Nor is the number twelve so

great as to render computation by the duodecimal scale

at all difficult; on the contrary, it seems to have been
resorted to in every age, as the most convenient num-
ber for the divisions of weights and measures. We have
therefore no hesitation in givmg it our decided prefer-

ence to the decimal system. " The duodecimal scale

(says an able writer) would no where have been found
of greater use, than when applied to the circle, the case
in which the decimal division is liable to the strongest
objections. The number by which the circumference
of the circle is expressed, ought not only to be divisible

into four integer parts, (as in the French saytcm,) but
also into six; for the sixth part of the cironufcrencc
having its chord eciuul to the radius, naturally falls, in

the construction of instruments, and in the computations
of trigonometry, to be expressed l>y an integer number
According to the decimal division of the cjuadrant, the

sixth part of the circumference not only is without an
integer expression, but the decimal fraction by which it

is measured, is one that runs on continually without any
termination. This is at least a deformity that arises

from the rigid adherence to the decimal division ; and
it is probably the main cause why that division has been
found so difficult to introduce hito trigonometrical and
astronomical calculation." £dw. Hevicw, No. xviii. p.

377.

138. The only scale which, in our opinion, can at all

be compared with the duodecimal scale, is the trigesi-

mal, as the number thirty has the aliquot parts of ten

and twelve, at least the prime aliquot parts ; and in the

present inquiry, we must consider only the prime ali-

quot parts of the radices, since it is the number of these
alone that constitutes the value of a particular scale in

the fractional arithmetic. Thus, though four is an ali-

quot part of twelve, and not of thirty, the duodecimal
scale has no advantage, on that account, over the trige-

simal, for four being a power of two, and two an aliquot

part of thiity, four must also be an aliquot part of some
power of thirty, and consequently those fractions which
have four for their denominator, must be finite radical

fractions, by the trigesimal scale. In trigonometrical

and astronomical calculation, this scale would be still

more convenient than tlic duodecimal. It derives its

advantages from its radix having a greater number of
prime aliquot parts. An objection, however, might bo
made to the number of the characters that would be
necessary for this system.

139. We shall conclude our observations on arith-

metical scales, with a Table of fractions, having all the

denominators from 2 to 20 inclusive, in order to present

in a more obvious manner, the relative advantages of

the different systems, by a comparison of the number of

their finite radical fractions.

Scales.
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lions of each scale ; for in order to obtain these propor-

tions accuratel)', it would be necessary to extend the

denominators of tlie fractions in ihe table, from two, to

some number which is a common multiple of all the

radices. If instead of stopping at -^\, we had proceeded
to jL, the proportion would have remained the same for

the decimal scale, but it would have become more fa-

vourable for the duodecimal and trigcsimal scales.

We have already remarked, that tlie value of a scale

in the fractional arithmetic depends entirely on the

numljer of its prime aliquot parts ; and therefore no
new scale after thirty would give any advantage, till we
came to two lumdred and ten, the product of the prime
numbers 2, 3, 5, and 7. The number two hundred and
ten is evidently by far too great for forming the radix of

an arithmetical system ; and accordingly we must re-

strict our choice to the duodecimal and trigesimal

scales. Each of them has its own advantages ; but the

duodecimal scale is preferable in this respect, that the

transition to it from the decimal scale would be more
practicable, because it would be attended with less vio-

lence and difficulty. At any rate, if no change should

take place, it is so far a fortunate circumstance, that the

decimal scale is the most valuable after the duodecimal
and trigesimal scales ; and that the present system of

arithmetic possesses so nearly the most perfect kind of

notation that numbers can admit. See La Croix, vol. ii.

148. for the principles on which the above table was
constructed.

Theory of the Operations of Arithmetic.

140. In our view of the origin of numbers, we stated

that numbers are formed successively by the constant

addition of unity to itself; and to this process we gave
the name of 7ium('ration. The English language does
not furnish any term for expressing the converse of this

operation, that is, when we descend from the higher
numbers to unity ; but it may be called not improperly
denu?neration. These two operations, numeration and
denumeration, may be said to comprehend all the

changes of which numbers are susceptible ; for though
numbers have an infinite variety of properties and rela-

tions with respect to one another, the whole of these

properties and relations may be referred to increase and
decrease. Thus, we find, that addition and subtraction

are only concise methods of numeration and denumera-
tion, while multiplication and division, in like manner,
are abbreviations of certain cases of addition and sub-

traction, though the great simplicity and dispatch which
the former have introduced into the computations of

the latter, are calculated to make us believe, that they

arc essentially different in their nature. We have
treated involution and evolution as particular applica-

linns of multiplication and division. Logarithms have
given the utmost simplicity to the whole of these ope-
rations.

Sect. II. Theory of Addition.

141. The steps by which we ascend in numeration
differ from each other by unity, but our ascent would
evidently be more rapid, if we could mount by several

steps at a time. The operation would still be the same
as numeration, with this difference, that it would per-

form at once what numeration performs by successive

gradations. This abridgment of numeration, or, to

speak more properly, this expeditious method of per-

forming it, is called addition, which, as we already ob-
served, is notiiing but a concise method of expressing
by one number the amount of several.

In order to explain the nature of tiiis operation in the

most effectual manner, we shall begin with tlie simplest

case possible, namely, the addition of two numbers,
each of which consists of a single digit, as 6 and 9 for

example. We may find the amount of these numbers
two ways : either by adding unity to 9 six times, or by
adding unity to 6 nine times, lor in both cases we shall

find the amount to be 15. A little practice soon enables

us to find the sum of any two digits at a glance. As
we cannot, however, apply this method to the higher
numbers, (for it would be impossible to treasure up in

the mind the amount of every two numbers,) we must
have recourse to the nature of the notation, and observe

if its principles do not furnish us with the means of ex-

tending the same method to every case. Let the num-
bers to be added be 65 and 32: 65, we know, is 6 tens

and 5 units ; and 32 is 3 tens and 2 units. To add 65 to

32, is, therefore, to add 6 tens and 5 units to 3 tens and
2 units ; and since we can add together only things of

the same kind, we must take the amount of the tens and
units separately, that is, 6 tens and 3 tens, and 5 units

and 2 units, which give us 9 tens and 7 units, or 97.

As we may extend the same reasoning to the addition

of several numbers, which we have just applied to that

of two, we may conclude in general, that in order to find

the amount of several numbers, we must first separate

them, or conceive them separated into their component
parts of hundreds, tens, and units, and then add together

the units of each of these respective classes. Let it be
required, for example, to add together 368, 95, and 782.

Since we can add together only units of the same class,

our first object must evidently be to arrange these num-
bers in such a manner, that we may not confound the

units of one class with those of another. The best way
seems to be, to write units under units, tens under tens,

and hundreds under hundreds.

io!2:

We have therefore disposed them in that manner, and
drawn vertical lines between them, to keep the different

results separate from one another. The partial addi-

tions give 10 hundreds, 23 tens, and 15 units, or 1000,

230, and 15, whether we begin the operations at the

right hand or the left ; and we must still add these

numbers together, in order to find the sum total. Ar-
ranging them as before, we find their sum to be 1245.

1000
230
15

1245

If we examine these two operations with attention, we
shall find that the latter might have been omitted alto-

gether, if, instead of writing the whole amount of each

column of the former, we had simply written the unit,

and carried the tens to the next column, to which we
have found it properly belongs. But it must now be

tmderstood, that the additions are begun at the right

hand column, or column of units. This is done, how-
ever, merely for the convenience of the carriage ; for
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we shall shew, by an example, that addition may also be

performed by beginning at the left hand column. Let

the numbers to be added, be 4653, 298, 3785, 9236, and

196.

16 18 54;28

1
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I

In this example, it is evident, that -5 is the multipli-

cand, and 6 the multiplier, since the price of the cloth

must be 6 times 25«. or 150.9. We would have obtained

the very same result, had the multiplier been 6 bushels,

6 tons, 6 cwt. or 6 of any other denomination whatever ;

which shews that the name of the multiplier docs not

affect the product, and that the multiplier itself may be

regarded as an abstract number.
It is quite unnecessary to give any illustration of those

cases ol multiplication, in which we employed the com-
ponent parts ol the multiplier, it being sufficiently evident,

that the product of any two numbers, A and B, must be

the same as the joint products of A, and the component

parts of B- For let mB' be component parts of B, then

AB is necessarily equal to AmB'.

Sect. IV. Theory of Subtraction.

U3. We shall say nothing of the subtraction of a digit

from a digit ; the method of doing it is so obvious, that

illustration could scarcely make it more simple. But

when the minuend and subtrahend consist of two or

more figures, the operation is somewhat more complex,

and will need some explanation. In that case, we must

have recourse, as in addition, to the considerat'on of the

diflerent classes of which numbers are composed. Thus,

if it were required to subtract 36 from 78, we have only

to recollect that 36 is composed of 3 tens and 6 units,

and 78 of 7 tens and 8 units, so that the question is re-

duced to the subtraction of 3 tens from 7 tens, and 6

units from 8 units ; the remainder accordingly is 4 tens

and 2 units, or 42. Let us now suppose that the minu-

end, instead of 78 had been 75 ; then after taking 3 tuns

from 7 tens, we should have to subtract 6 units from 5

units, which is evidently impossible, though it is never-

theless obvious that 36 may be taken from 75. This

difficulty will vanish, if we consider that 75 may be re-

solved into 6 tens and 15 units as well as into 7 tens and

5 units ; and then each of the partial subtractions becomes

pi-acticable, for 3 tens taken from 6 tens, and 6 units

from 15 units, leave 3 tens and 9 units, or 59. Hence
we may easily perceive the reason why a figure of the

minuend is counted 1 less when the preceding figure of

the subtrahend is greater than the corresponding figure

of the minuend ; or, which comes to the same thing, why,

in such cases, 1 was added to the next figure of the

subtrahend.

Sect. V. Theory of Division.

144. When a number is to be distributed into equal

parts of a certain magnitude, the number of these parts

may be determined by repeated subtractions of the pro-

posed magnitude from the given number, till nothing

remains, or till a remainder is obtained less than the

given magnitude. Thus let it be required to distribute

75 into portions, each ol which shall be equal to 25 :

M-e first take 25 from 75, and 50 remains ; we then take

25 Irom 50, and 25 remains ; and lastly, 25 from 25, and

nothing remains. From these subtractions it appears

that 75 may be divided into 3 equal portions, each of

which is 25. Hence it appears that division may be per-

formed by repeated subtractions, or rather that it is a

consise method of performing these subtractions.

In general the operations of arithmetic are begun at

,the right hand, and carried on toward the left ; this is a

matter, however, which is guided solely by our c«n-

venicncy, and in the case of division it has been found
better to observe a contrary order.
When both the divisor and quotient are numbers ex-

pressed by a single fij;,ure, it is almost unnecessary to
mention that their product in that case being contained
in the multiplication table, it will be. easy, by means of
that table, to find the quotient when we know the divisor
and the dividend. We shall therefore proceed to con-
sider the cases, which are a little more complex ; and,
in order that we may advance by dcgr.es, we suall still

let the divisor be a number expressed by a single figure,

the dividend being any number wliatever. Let it be re-

quired, for example, to divide 1824 by 4. This problem
may be changed into another form, and expressed in

this manner : To find a number such, that on multiply-
ing its units, tens, hundreds, &c. by 4, we shall obtain
for a product the units, tens, hundreds, &c. of the divi-

dend 1824. According to this method of enunciating
the problem, it is evident that the number sought caa
have no units of the order of thousands, since in that

case the product 1824 would at least necessarily contain
4 of them, which is impossible. Hence we may perceive

"

that 1 thousand, which forms the highest order of units
belonging to tlie dividend, must arise from the carriage
on multiplying by 4 the hundreds of the quotient. If

the latter, therefore, has a figure belonging to the order
of hundreds, this figure ought to be such, that on mul-
tiplying the number which it expresses by 4, we should
have 18 for the product, or the nearest multiple of 4 to

18. This restriction is necessary, on account of the car-
riage arising from the multiplication of the other figures
of the quotient by the divisor, and which was added to

the product of the hundreds.
The number which fulfils this condition is 4 ; but 4

hundreds multiplied by 4 give 16 hundreds, whereas
the dividend 1824 contains 18 hundreds. The differ-

ence 2 hundreds must therefore be derived from the

multiplication of the other figures of the quotient by
the divisor. If we now subtract the partial product 16

hundreds, or 1600, from the total product 1824, the re-

mainder 224 will contain the product of the units and
tens of the quotient by tiie divisor, and all that remains
for us is to find a number, which being multiplid by 4

will give 224, a problem which is exactly similar to the

one we already proposed. Accordingly, having found

the first figure of the quotient, as in the preceding part

of the operation, we multiply the number it expresses

by the divisor, and subtracting the partial product, as

before, from the total product, we obtain for tl;e result

a new dividend, which we treat precisely in the same
manner till the original dividend is exhausted, or a re-

mainder obtained less than the divisor. It is easy to ex-

tend the principles of this method to the case, when the

divisor consists of a significant figure with cyphers an-

nexed to it.

It may also be applied equally w-c" when the divisor

is a number consisting of several significant figures. If

it is required, for example, to divide 67210 by 235, it is

easy to see, in the first place, that the highest figure of

the quotient cannot exceed the order of hundreds, since

if it were of the order of thousands, the dividend ought

to contain hundreds of thousands, which it docs not;

moreover, the figure of hundreds ousht to be such, that

when it is multiplied by the divisor 235, it may produce

672, or the next lowest multiple of 255 to 672. The
number which fulfils this condition is 2 ; but 2 hundreds

multiplied by 335, make 470 hundreds, and the dividend
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contains 672 hundreds : the difference 202 hundreds

must therefore t>e derived I'rom the mullipliculion of the

units and tens of the (luotioni by the divisor.

2oJ)or2 10(286
4-0

2021
1880

UIO
1410

If wc now subtract the partial product 470 hundreds,

or 47000, trom the total product 67^10, the remauider
2021 Will contain the product ol the units and tens of

the quotient oy the divisor, and we must find, as belore,

a nuiiiber which, multiplied by 235, shall produce 2021.

The method of doing this is precisely similar lo the tirst

step of the operation, and it is unnecessary to repeat it.

All the subsequent steps are also pertormed in the same
manner.
The process which we have gone through in the

above examples being applicable to every case of divi-

sion, we deduce from it the rule which we gave at § 35.

145. In the practical part of aritnmelic, we mention-
ed certain properties which belong to several numbers
when they are employed as divisors ; we snail now ex-

plain the reason of these properties.

We remarked, among other things, that 5 is a divisor

of every number that terminates with or 5. The cause

of this is owing, not to any abstract property of 5, but

to the particular place which that number occupies in

the decimal scale of notation ; and the same property

belongs equally, in any system, to the numerical charac-

ter that is equidistant between the commencement of

the scale, and the radix. In the case of 5 the reason is

obvious : 5 is a component part of 10, and as every num-
ber that terminates with is a multiple of 10, it must
also be a multiple of 5. iVIoreover, every number that

terminates with 5 is resolvable into a multiple of 10, -f-5 ,

and hence is obviously divisible by 5.

Another property of some importance, which we took
notice of, was, that 3 divides every number whose fi-

gures, when added together, amount either to 3 or a
multiple of 3 ; the same property, jnutatis ?nutandi-i, be-

longs to 9. We shall first explain to what this is owing
in the case of 9, and then extend the explanation to the

case of 3.

The property we allude to is entirely accidental, and
belongs to 9, because that number is the highest di^it

in the decimal scale of notation. Before we give a ge-
neral demonstration of it, we must premise the follow-

ing lemma. Let r be the radix of the scale, and >! any
integer, then r"— 1 is divisible by r—i. For, perform-
ing the division, the quotient will be ("-i -|-)i-2-j-?n—

3

till the index of r be 0, and then the last term will be 1
;

and accordingly, if the series be multiplied by the divi-

sor r— 1, it will produce the dividend r"— 1.

A^ain, r denoting ^s before the radix, :ind a, b, c, d,

&c. the characters of notation, if a-{-b-\-c+d, &c. be di-

visible by r—l,the number which they represent a-\-br

-\-cr^-\.(1r^, &c. will also be divisible by r— 1.

Forsubtractinga-fA-f-r-f f/, Sec. from a+br-\-cr--\-d7-^,

8tc. the remainder is br—b-\-cr^—c+ dr^—(/, Scc.=A
(r

—

\)+ c (r^— 1) -l-f/ (r^— 1) &c. ; but we have already
proved that r"— 1 is divisible hy r— l,whatevir integer

number n may be, and therefore b (r— 1), c (r-— 1), d

(r-i— 1), Sec. are divisible by r— 1. Hence the v/hole is

divisible by >•— I, because by hypothesis u+ b+ c+ d, Stc
is divisible by r— 1.

We shall now give a numerical demonstration applied
to 9 in the decimal system of notation, in which y= r— 1.

Let us take any number, us 76 11, tlic sum ot whose
digits amounts to 18, a mulli|ile of 9 ; then 7614 Ls also

ainultipleof 9. For 7614=7000-f 600+10-1-4.

And 7000=7xlOOO=7x yy9+ 1 =7x999+ 7

600=6X 100=6X (99+1 )=DX99 +6
10= lx 10=lX 9+ 1= IX 9 + 1

4

Therefore 7614 has been resolved into 7x'J99+7+
6x99+6 + 1X9 +1+4=7x999+6X99+1x9+ 7+ 6+
1+4; but 7X999, 6x99, 1x9, are evidently multiples
ot 9, and since, by hypothesis , 7+6+ 1+4 is a inuUiple

of 9, the whole 7X99J +6x99+1 x9 +7+ 6 + 1+4=
7614 is also a multiple of 9.

In like manner, the same property may be shewn to
belong to 3 ; because every number which is a niultiple
of 9 is a multiple of 3.

It follows as a corollary to the above demonstration,
that the sum of the digits of any numbei divided by 3
or 9, will leave the same remainder as tlie number it-

self divided by 3 or 9.

146. On account of this property of 3 and 9, these
numbers are employed, as we already mentioned, ((^55.)
to prove the operations of arithmetic. It will be euout^h
to explain the reason of this method ol proof when it

is applied to multiplication and division : the application
of it to addition and subtraction will then be obviousi
Wc shall first apply it to an example in multiplication

Let the two factors be 237 and 23 ; then since—

leaves the same remainder as —-== —^1x9 -f- 3.

it is evident that 237 is some multiple of 9, +3 ; in like
28 , 2-1-8

manner, since -— leaves the same remainder as =
9 9

10—
- = 1 X9 +1, it is equally obvious that 28 is some mul-

tiple of 9, +1. Hence it is easy to see, that the pro-
duct of 237 by 28 must consist of some multiple of 9,
together with the product of 3 and 1 ; and that their
product, after dividin.a; it by 9, ought to leave the same
remainder as the product of the remainders of the two
factors divided by 9.

147. The application of this method of proof to divi-

sion, is a little more complex ; and in giving a demon-
stration of it, we shall employ general symbols.
The dividend P, is equal to the product of the divisor

D, and the ([uotient Q, together with the remainder R.

Let the remainder of — be called d, and the remainder

of — , q ; then since, by what was shewn in the case of

A

multiplication,

dxr/

DxQ
leaves the same remainder as

c u r.i 1.^^ DxQ+R .„ .„
11 to each ot these wc add— ,

^^^ will still
» 9 9

leave the same remainder as —-—— ; but DxQ+R



Vv

>90 AT?ITH3IET1C.

ssP, therefore — must leave the same remainder as

2—— ; that is, if we divide the divisor and the quo-

tient respectively by 9, and to the product of the re-

mainders add the principal remainder, their sum, or,

which is the same tliinij in this case, the sum of their

figures divided by 9, will leave the same remainder as

the dividend, or the sum of its figures divided by 9. For

some other single properties of 9, see Nine.
148. We stated under the head of Varieties in Divi-

sion, (^41,) that it was often more convenient to divide

the dividend, and the successively resulting quotients,

by the component parts of the divisor. The only thing

that needs explanation under this species of division, is

the method of obtaining the total remainder from the

partial remainders : Our knowledge of fractions will

render this very easy. We shall take the example
which we formerly gave, at §42.

3)185827

5)61942-1-1

2 1

9)12388-f—I-

X5

4
1376+--1--

~9^9X5+ 1

1

9X3X5

The first division leaves a remainder of 1, which in

1 2
reality is -; the second leaves a remainder of -, toge-

1

ther with - divided by 5, or „

4 2
remainder of -, together with -, divided by 9, or

the third leaves a

2

and
1

-, divided by 9, or
1

9X5,
4

9X3X5
If we reduce

3X5
2 4X5

and ——;:, to the same denomination, they become -—

-

9X5
2 20-1-2 22

9X5

22X3 . 1

9X5 45

to the

=— . In like manner, if we reduce

9X5
22

45

same denominator, they become

45 X

66 , 1 67 ,
,

. ,

J ^ =— , the total remamder.
5^9X3X5 155^135 135'

A slight attenlion to the steps of the process, will shew
the principles of the rule which we gave al § 42, lor find-

ing the total remainder.

149. We shall now offer a few remarks on prime num-
bers, a subject which has long occupied the attention of

the most eminent mathematicians, though hitherto no

one has been able to give any general formula by which

they may be found.—The following method of finding

them, is, we believe, new ; and more expeditious than

any with which we are acquainted.

Every prime number is some multiple of 6, increased

or diminished by unity; if we, therefore, increase and

diminish all the multiples of 6 by unity, and from the

sums and difFerenccs exclude those multiples of 6 in-

creased and diminished by unity, which are themselves

component parts of these nmltiples of 6 increased and

diminished by unity, we shall obtain all the prime num-
bers, and none but prime numbers. The reason of tliis

will appear from the following considerations : Every

number whatever, except 1, 2, and 3, is some multiple
of 6 increased by 1, 2, or 3 ; or diminished by I or 2.

But the multiples of 6 increased or diminished by 2, are
evidently composite numbers ; for since 6= 3x2, every
multiple of 6 must be a nmltiplc of 2, and consequently
so must also every multiple of 6 increased or diminished
by 2. The multiples of 6 increased by 3, are likewise
composite numbex-s, and multiples of 3. The prime
numbers must, therefore, be sought for in the multiples
of 6 increased and diminished by unity ; and upon this'

principle tables of the prime numbers may be construct-
ed with great facility and dispatch.

150. We shall conclude the theory of the four car-

dinal operations of arithmetic, with explaining certain

concise methods of performing multiplication and divi-

sion. We mentioned (§ 48.) that, in multiplication, a
line of the product is often obtained more expeditiously

from one of the partial products already found, than by
multiplying the multiplicand itself. The reason of this

is too obvious to need explanation. We have also said,

(§ 49.) that when the multiplier is 5, the product is more
easily found, by annexing a cypher to the multiplicand,

and then halving it : the reason is plainly because 5^::—

.

A similar explanation is applicable to the method of

multiplying by 15 and 25.—With respect to the method
of multiplying by 9, 99, 999, &c. or any number of 9's

followed by other figures, the reason is equally evident

:

Thus 99, for example, is equal to 100— 1 ; and conse-

quently any number, as 185, multiplied by 99, is equal

to 100—Ixl85m8500— 185. Thus also 256X98ZI
100—2X256IZ25600—256x2.

151. After the explanation we have given of the mul-
tiplication of a number by 5, 15, &c. it is unnecessary to

give any illustration of the concise methods of dividing

by these numbers, which we have mentioned at § 54

;

though it may not be improper to explain the method of

dividing by a number, when it consists entirely of 9's,

or of 9's except the last figure. The reason of this

method of division, which we gave at § 55, will be ren-

dered more obvious, by resolving the divisor into the

unit of the next highest order, diminished by the excess

of that unit above the divisor. Thus taking Ex. 1. § 55,

the divisor 97 may be resolved into 100—3. Hence if

we divide by 100 instead of 97, the remainder at each

partial division will be 3 times the value of the corres-

ponding quotient figure too little. But dividing by 100,

is merely to cut off two figures on the right hand ; and

hence 78562, divided by 100, gives 785 for the quotient,

and 62 for the remainder. If we had divided by 97, we
might have obtained the same quotient, and the same
remainder, from a number 3 times 785 less than 78562.

We must therefore still divide 3 times 785, or 2355,

by 97, in order to obtain the total quotient, and the total

remainder. Proceeding, therefore, as before, and divid-

ing 2355 by 100, we obtain 23 for the quotient, and 55 for

the remainder ; and we accordingly place 23 under the

quotient part, and 55 under the remaind-er.

Quot. Rem.
785 62

23 55
69

808 •

186

But if we had divided by 97, instead of 100, we might
have obtained the same quotient and the same remainder,
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from a number 3 times 23 less than 2353 ; so that we
must still divide 3 times 23, or 69, by 97. If, instead of

97, we still divide by 100, the quoticiu will be 0, and tlic

remainder 69, which we accoruingly place under the

remainder part. The total amount of the quotient is

808, and that of the remainder 186. If the divisor had

been loO, the remainder 186 would have yielded 1 to the

quotient, and tlie remainder would have been 86 ; but as

in the present example the divisor is 97, it is evident

that every time 100 is contained in the remainder, the

real remainder wnl be greater by so many times 3.

Hence the reason why we multiplied tlic carriage of the

right hand column of the remainder (§ 55.) by the com-

plement 3, and carried from the partial remainders to

the quotient. The quotient is therefore 809, and the

real remainder 89.

Sect. VI. Theory of Comfiound Quantities.

152. The theory of the operations of arithmetic, with

regard to compound quantities, does not diftcr essen-

tially from that of abstract numbers. In the one case

we carry at 10 ; in the other, at the number of units of

a lower denomination, which makes 1 of the ne.\t high-

est. We shall therefore confine ourselves to a few ge-

neral observations on the divisions and subdivisions of

weights and measures.
Every individual object suggests the idea of unity,

and unity is the ultimate measure of number; for what-

ever standard of measure we adopt, we must reckon
similar objects one by one, before we can obtain their

amount. This standard may sometimes be the aggre-

gate of several oiher units, but when it is employed as

a measure, it is always considered as one and indivisi-

ble. Thus when we say ten yards, our attention is nei-

their drawn to the feet, nor the inches of which a yard

is composed, but to ten units of a particular kind. In

every case, therefore, unity is the ukimaie and only

measure.
Space, or extension, was probably the first kind of

dimension which man attempted to measure. Nature
furnished him with standards of comparison ready form-

ed for that purpose, in the leiigtn of various members of

the human body ; and hence, we find that the thumb, the

hand, the foot, the arm, and to these \vc may add the span

and the pace, have constituted the basis of lineal measures
among all nations.

When Nature gave us two arms, she supplied us at

the same time with a balance, of which the iiands may
be regarded as tiie scales. This balance was sufficiently

accurate in the early ages of society, when man was
satisfied with a rude approximation, and avarice had not

yet contracted the native liberality of his heart. But
commerce soon taught him more selfish views. He
wished to be able to weigh, and to value with more preci-

sion ; and the balance which Nature had given him, ser-

ved as a model for one of greater delicacy. Hence the

origin of weights.

As a certain degree of commerce must have preceded
the invention of the balance, money, properly so called,

came after it. It was impossible, indeed, to be other-
wise ; since money, being formed of various metals, and
of different weights, necessarily implies the use of that

instrument.

Time h.is always been measured by the periodical

revolutions of the heavenly bodies : such as the rising

and setting of the sun ; the interval between full moon

and full moon ; the annual motions of the stars. Sec,

But, as some of these appearances required long and
nice observations to ascertain the exact length of their

periods, many ages elapsed before time was computed
with any degree of accuracy. The natural divisioiw

which we have mentioned were also subdivided by ar-

tificial contrivances.

153. The divisions and subdivisions of those measures
are objects of the utmost imporiance to arithmetic;
though, hitherto, they have been loo much dictated by
accidental considerations. This is particularly obser-
vable in the measures of dimension ; thus, the yard,

which was taken from the length of the arm, being found
to be about three times the length of the fool, was
divided into three feet ; while the foot, in its turn, being
about twelve times the breadth of the thumb, was divid-

ed into twelve parts. For a similar reason the breadth
of the hand has been divided inlo four parts. These
divisions have been employed by almost all nations ; nor
was their propriety called in question till within the

course of the last century.

154. About the commencement of the French revolu-
tion, the attention of the National Convention was direc-

ted, among other objects of reform, to the estalilish-

mentof a general standard of measures, and the adapta-

tion of its divisions, and multiples, to the arilhmetical

scale now in use. Accordingly, after fixing upon the
unit which was recommended by the Academy of

Sciences, they decreed that a total change of measures
should take place, and tliat new denominations, founded
on scientific principles, and calculated to simplify the

arithmetic of compound quantities, should be intro-

duced. For this purpose the standard unit was divided,

and multiplied decimally, so that no kind of fractions

but decimal fractions sliould be used. The different

measures were connected together by invariable rela-

tions ; and their divisions being adapted to the scale of

notation, compound quantities and vulgar fractions were
entirely superseded, and numerical calculation reduced
by this means to its simplest principles.

As the French system of measures is but little known
in this country, we shall give a short sketcli of its lead-

ing features, and of the new denominations to which it

has given rise; reserving a more particular account of it

to the article Measures.
155. The French academicians were at mtich pains

to obtain a fixed basis for a natural and universal stand-

ard ; and at last determined to adopt the ten millionth
part of a quadrant of the terrestrial meridian. This
measure was considered as a very proper substitute for

the aune or ell, to which it is nearly equal, as well as for

the toise, of which it is about the half, and was called

the metre. The metre was divided and multiplied de-

cimally ; the inferior donominations were called deci»:c~,

trc, centimetre, millimetre, each of them being -^^ of the

denomination which precedes it ; so that the millimetre
was To'oo °f '^'i^ metre, or nearly ^ a line in English mea-
suie; and the higher denominations were called decame-
tre, hectometre, kiliometrc, and myriametre, each of them
increasing in a tenfold ratio. The decimal divisions,

and the same nomenclature, were observed in all the
other measures, dcci, cenii, 8cc. being prefixed to the
name of the standard unit, for the lower denominations

;

and deca, liecto, &c. for the higher.

In superficial measures a hundred square metres were
called an are ; so that the next lowest denomination was
called centiare ; the next highest hectare.

.m§..
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The name of atere was applied, in measures of solidity,

to a cube metre ; and that denomination was made tlie

basis of the rest.

Tlic cube decimetre was assumed as the fundamental

unit of the measures of capacitj', and caiied a litre.

The measurcb of weight were connected with the

measures ot extension, by taking the weight of a cube

centimetre of pure water at a mean temperature, for the

principal unit. This weight was called a gramme.

The denominations of money were also reduced to the

metrical siandard, by making the ctnticme weigh two

grammes, and the silver tranc live grammes. Time,

being divided into natural portions, wliich are beyond

the controul of man, was tne only measurable quantity

that did not achnit a strict reduction to the decimal

divisions. But all the other measures are connected

iogcther, if not by natural relations, at least by relations

which have a reference to our conveniency ; and what-

ever objections may be made against the selection of the

original unit, the manner in which that unit has been

divided and multiplied, according to the present system

of notation, is altogether unexceptionable. We cannot

help, therefore, expressing our rt.gret and surprise, that

an improvement so obvious, and which, at the same time,

would be attended with so few difficulties in its applica-

tion, has not been generally adopted by the other govern-

ments of Europe ; and that the original denominations of

measures are still retained, notwithstanding their evident

imperfections, and the coniusion and error which they

frequently occasion. Wlien tne French measures were

first introduced, prejudices might exist against them ;

they were associaied with some pretended reformations

of the most pernicious tendency, and a cautious policy

might be excused for not adopting them too hastily.

But this objection can no longer be urged ; and, at any

rate, a wise and enlightened legislature ought to be

above the influence of narrow prejudices, and to adopt

useful institutions whei-ever they can be found. The
grandeur of the Roman people was, perhaps, less owing

to their military virtues, than to their liberal policy in

copying every improvement of their neighbours.

The subject of weights and measures was "carefully

investigated" by the British Parliament in 1757; but

their deliberations were unassisted by men of science,

and solely directed to discover some method of fixing

and preserving the standards then in use. The divisions

of the units never once occupied their attention ; and

their enactments had rather a tendency to sanction and

perpetuate error by legal provisions, than to introduce

any useful regulation into this important subject

Sect. VII. Theory uf Vulgar Fractions.

156. We have already defined a vulgar fraction to be,

a numerical expression, whose denominator denotes the

number of parts into which a given quantity is divided,

or conceived to be divided, and the numerator the num-

ber of such parts of which the fraction consists. From

the manner of considering fractions, the expressions num-

crat(jrz.n<\ dcnominat or are derived. For,as the number un-

der the line sliews the number of parts into which a thing

is to be divided, and as it may be said to denote or name

the parts, it has not improperly been called the denomi-

nator ; while the upper number points out how many of

those parts constitute the traction, and with equal pro-

priety is called the numerator.

In order to begin with the simplest view of fractions,

we shall first take the case in which the numerator is

equal to the denominator, as |. Now, accoidiiig to

our definition of a fraction, the denominator 2 shews
that the quantity to which it refers is divided into 2

parts ; and as the numerator, which is also 2, shews
that 2 of these parts mu t be taken to form the frac-

tion, it is evident that | is equal to the given quantity

itself, that is, to unity. For the same reason §, |, 4) c>

&c. are all of the same value, and each of them equal

to luiity. Hence, alsu, we may infer, that a fraction

whose numerator is less than the denominator, is less

than unity ; and, vice -versa, that a fraction wliose nu-

merator is greater than the denominator, is greater than

unity.

157. Of all the properties of fractions, the most im-
portant by far is, that if the numerator and denominator
are multiplied or divided by the same number, the va-

lue of tlie fraction is still the same. The greater part

of the operations of fractions have an immediate reler-

cnce to this principle, and we cannot illustrate it in too

particular a manner.
Let AB represent any given magnitude ; and let it

be divided into two equal parts at the point C ; then AC
or CB is the half of AB, and, according to the notation

of fractions, must be expressed by A AB.

D C E
-B

If we now bisect AC and CB at the points D and E,
AI), DC, CE, and EB, by the same method of nota-

tion, are each of ihem \ AB. The expression for AC
or CB by this division is somewhat changed, and be-

comes I AB ; AB being divided into 4 equal parts, and
AC or CB containing 2 of these parts. Consequently

^ AB and ^ AB are two expressions for the same thing-

It might be shewn, in like manner, that ^ AB is equi-

valent with A AB and ^ AB ; and, since the same rea-

soning will apply, if, instead of bisecting the given

magnitude and its subdivisions, we divide them into 3,

4, 5, or any other number of equal parts, we may infei

in general, that the multiplication of both terms of a

fraction by the same number does not alter its value.

As this proposition is the principal foundation of the

doctrine of fractions, it ought to be thoroughly under-

stood ; we shall,' therefore, give another demonstration

of it by means of general symbols. Let 7- be any frac-

tion, and let its value be denoted by c ; then -r'^^'^i and

a~ be. Let the two sides of this equation be multiplied

by any number, and mazzmbc ; divide them by mb., and

— IZ: f . But -'ZZc ; therctore -, that is, the nu-
iTia— ZZ f . iiut - ZZ f ; tnerciore —; zz ,

,

mb b mb b

merator and denominator of a fraction being multiplied

by the same number, its value is siill the same. It might

be proved in like manner, that dividing the two terms

of a fraction by the same number, does not alter its

value.

But though, in consequence of this property, frac-

tions may be represented in an infinite variety of forms,

it is by no means a matter of indifference in what form

they are taken ; it being evident, that of all these forms,'

that which shall be composed of the least numbers will

be best understood, and most easily subjected to the dif-

ferent operations of arithmetic. For example, we might

substitute instead of -|, the following fractions, |, |, -j-'^,

.10 A|., &c. but of all these expressions \ is that of
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which we can most easily form an idea. Here, there-

fore, a problem arises, liow a traction, such as -{|, which

is not expressed by the least possible numbers, may be

reduced to its simplest form, or to Us least terms, that

is, in our present example, to |.

138. It will be very easy to solve this problem, if we
consider diat a fraction still preserves its value, when
both its ^rms are multiplied or divided by the same

number. For let - be the simplest form of expression

... . r • '""
. 1 1 •

to which a sriven traction —
-,
can be reduced, it is evi-° mo

dent, that it may assume this form by dividing the nu-

merator ma., and the denominator mb, by the same num-
ber m. Such a number is called a common measure ;

and as long as we can find a common measure to the nu-

merator and the denominator, it is certain that the frac-

tion may be reduced to a lower form. The oniy diflicul-

ty is to find m ; we shall see, howevc, that it may be

found more easily than we are apt to imagine. Let the

given fraction to be reduced to its simplest form be 4j|.
The greatest common measure to these two numbers
cannot be greater than 315; let us therefore try if 315

be the number sought; 42(5 divided by 315, gives one
for the quotient, and 111 for the remainder; and it is

now obvious, that every divisor common to the two num-
bers 315 and 426, must also divide the remainder 111

;

because the greater 425 is equal to the less 3l5-j-IlI,

and a number which divides 426 and 315 must neces-
sarily divide 111. By the same reasoning, we may prove
in general, that every divisor commoti to two numbers
?niist divide the remainder arisingfrom the division of the

greater of these ?iumbcrs by the less.

315)426(1
315

111)315(2
222

93)111(1
93

18)93(5
90

3)18(6
18

Being in possession of this principle, we perceive,
that a common divisor of 426 and 315 must also be a
common divisor of 3 1 5 and 111. But, as the last of these
numbers cannot be divided by a number greater than it-

self, we shall try if 1 1 1 is the number we arc in search
of; 315 divided by 1 1 1 gives 2 for the quotient, and 93
for the remainder. By reasoning in a similar manner as
we did with respect to the r.umbers 426 and 315, and
their remainder 111, it may be shewn, tliat every divi-

sor common to 3 1 5 and 1 1 1 must also be a divisor of 1 1

1

and 93. We proceed in tlie same way with 1 1 1 and 93,
and the subsequent divisors and remainders, till we ob-
tain 18 and 3 ; as 3 divides 18 without a remainder,
we conclude that 3 is the greatest common divisor
sought.

_We shall be mure fully convinced that 3 possesses
this pro^'ty, if we reverse tlie order of the operation,
as follows: 3 dividing 18, it must also divide 90, or 5
Vol. II. Part I.

limes 18; and dividing 90, it must likewise divide 93,
or 90-f 3 ; for the same reason it will also divide 111,
or 93-1-18. In like manner, since it divides 93 and III,
it must also divide 315, or twice 1 1 l-j-93 ; lastly, since
it divides 111 and 315, it must also divide 426, or 3 l5-f
111; therefore 3 is the common measure sought. It is
evident from the operation itself, that 3 is the greatest
common measure, because that measure must neces-
sarily divide 3.

159. Tlie demonstration of this proposition will per-
haps be more evident, if we employ algebraical sym-
bols. Let D denote the greatest common divisor, and

|r-the fraction reduced to its lowest terms; then —

-

will represent the original fraction. If we now make Q
to denote the quotient, and R the remainder arising
from the division of BD by AD, we shall have

BD — ADxQ-fR;
and dividing both terms ol this equation by D,

By which it appears that the divisibility of AD and
BD by D always involves the divisibility of R by the
same number. For if R is not divisible by D, let us,

for the sakS (^preserving a similarity in the symbols,
call A, A', and B, B', and Q, Q', and R, R' ; then, as
before, we shall have

B'D—A'DxQ'-l-R',

and B':=A'Q'-f-^,.

And a similar expression will always recur till the re
mainderis divisible by D.

160. Having thus obtained a method of reducing
fractions to their simplest form of expression, we shall

now proceed to examine the nature of the operations to
which fractions are subjected.

If the given fractions have the same denominator, it

is evident, from the very definition of a fraction, that
their sum or difference will be found by adding or sub-
tracting their numerators ; for, since in that case, the
numerators represent units of the same kind, their sum
or difference must also express units of the same kind.
Thus l-t-l"""-^ • .''-1-2 5 . nUn 1 2 5. S .1— 2 nnA

so on. This will be still more obvious, if the given frac-
tions are expressed in a verbal form : |-f i expressed
in words, arc, two-fourths added to one-fourth ; the sum
of which is evidently three-fourths, for the same rea-
son that two pounds added to one pounfl make three
pounds. A similar observation may be applied to the
subtraction of one fraction from another, when they
have both the same denominator. Hence, in order to
find the sum, or difference of two fractions which have
the same denominator, we must add or subtract their

numerators, and place the common denominator under
the sum or difference respectively. It is almost unne-
cessary to observe, that fractions, besides being of the
same denominator, must also be ofthe same denomina-
tion, before they can be added or subtracted.

This rule for adding or subtracting fractions, can only
be applied, however, when they have the same denomi-
nator ; though it may easily be extended to all cases
whatever, if we had any method of reducing fractions
of different denominators to the same denominator. Nor
will this be a problem of great difficulty, if we keep in

view the general principle which we have already de-
monstrated, namely, tliat the multiplication or division

3D
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of boll) terms ol" a fraciioii, by tlie same luiiuber, does

not aficct its value. Let it be pioposed, foi- example,

lo add ^ to §; it we multiply each term of the first frac-

tion 4i by 3, the denominator of the second, it becomes

^-; and if we multiply each term of the second frac-

tion A, by 5, the denominator of the first, it becomes

If. The new fractions j\ and A|, have the same deno-

minator, and their values are the same as before, be-

cause their respective terms have been multiplied by

the same number. Hence we may infer, that to reduce

two fiaclions of difl'erent denominators to the same de-

nominator, we must multiply the two terms of the first

by the denominator of the second, and the two terms of

the second, by the denominator of the first.

The case in which the fractions to be reduced to the

same denominator are more than two, will not be dif-

ficult, after the example we have just considered. Sup-

pose the given fractions are J-,
f, and ^; we may first

reduce i and | to the same denominator, thus changing

them into | and f ; after which the question is simply

to reduce |, |, and |, to the same denominator. This

may be done by multiplying both terms of the two first

fractions by 7, the denominator of the last, and both

terms of the last by 6, the common denominator of the

two first. It is easy to see that these ^w-dioperations

amount in reality to the multiplication of both terms of

each of the proposed fractions, by the product of the

denominators of the other two ; so that if we generalise

the process by which we have arrived at this result,

we shall conclude that any number of fractions Jimy

be reduced lo the same denominator, by multi/ilying Ike

two terms of each fraction by the /iroduct of the denomi-

nators of the rest.

Examples will often occur, in which a common de-

nominator may be found more readily, and in lower

terms, than by the rule. Thus, suppose it were re-

quired to reduce | and ^\ to the same denominator : if

we follow the rule, the new fractions will be ^^ and if

;

but we may reduce them to a common denominator

with lower terms, by multiplying the two terms of the

first by 3, and dividing those of the second by 4. The
fractions sought are then, | and -|, which are equivalent

to ^i and if, and in a more convenient form for any

subsequent* operation. Practice in calculation will sug-

gest various methods of a similar kind : All of them,

however, are reducible to the general principle, that

multiplying or dividing both terms of a fraction by the

same number, does not change its value.

161. Since the amount of any number of fractions hav-

ing the same denominator, is found by adding together

their numerators, and writing the common denominator

under their sum, it is evident from the view which we
took of multiplication in general, that the multiplication

of a fraction by an integer, will be performed by multi-

plying the numerator by the given multiplier, and writ-

ing the denominator under the product. Thus to mul-

tiply - by 5, is the same thing as to add ^ four times to

itself, that is, to repeat 3 five times, and write 4 under

the product as the denominator.

It may be shewn, in like manner, that a fraction is

divided by dividing the numerator, and then writing the

denominator under the quotient. When the divisor is

not an aliquot part of the. numerator, we must be satis-

fied, in such cases, with merely indicating the division ;

^^us ±^7^Z~. This expression denotes, that 3 is first

4 7

to be divided by 4, and the quotient afterwards by 7 ; or,

in other words, that 3 is to be divided by 4x7. Hence
a fraction may be divided by leaving the numerator un-
changed, and nmltiplying the denominator by the divi-

sor.

162. Having thus obtained methods of multiplying
and dividing a fraction by an integer, it will be easy to

extend them to the muhiplication and division^f a trac-

tion by a fraction. It is proper, however, ^ observe,

that the expressions—multiplication of a fraction by a
fraction, and division of a fraction by a fraction, are

extended applications of these terms, which can scarcely

be justified by a very loose analogy. The truth is, that

the multiplication of a fraction by a fraction, hivolves

in itself the operation of division as well as multiplica-

3 4.. 3
tion. Thus, for example, - X- implies, that - is first

to be multiplied by 4, and the product then divided by
3 12

9. According lo what has been said, - x 4 =— ; and

12 . 12 ,, , . , . , ^ .

—9 =:— . Hence, to multiply a traction by a traction,

we must multi/dy together the numerators for the nume-
rator, and the denominators for the denominator of the

product. On the other hand, to divide f by |, is, in reali-

ty, to divide ~ by 4, and then mtiltiply the quotient by

9, as is evident from the following considerations : If it

had been required to divide | simply by 4, the quotient

would have been found by multiplying the denominator
5 by that number, and the quotient would have been -j^^.

But, since the divisor is only the 9th part of 4, the quo-

tient -j^g is 9 times too little, and it must therefore be

multiplied by 9 for the true result, so that it becomes

1^. A slight attention to the operation we have just per-

formed will shew, that, in order to divide one fraction

by another, v/e must multiply the numerator of the divi-

dend by the denominator of the divisor for the numera-

tor of the quotient, and the denominator of the dividend

by the numerator of the divisor for the denominator of

the quotient; or, what is the same thing, invert the divi-

sor, and then proceed as in multiplication.

Sect. VIII. Theory of Decimal Fractions.

163. We have demonstrated, (Algebra, § 163.) that

if two numbers be prime to each other, then their pow-

ers are also prime to each other. Hence, since 10 is

the product of the two prime numbers 2 and 5, it may
easily be shewn, that every number which is neither a

power of 2 nor 5, nor a product of some power of one

of these numbers, and some power of the other, is not

an aliquot part of any power of 10. And, consequently,

every fraction which has for its denominator a number
which is neither a power of 2 nor 5, nor a product of

some power of one of these numbers, and some power

of the other, cannot be expressed in finite terms, ac-

cording to the decimal system of notation.

On the contrary, since

2X5 =10
2^x s'^zio^rrz loo

2'X 5^rr 10-^^1000
2* X 5^z: io«r: 10000

Sec. &c.

any number which is composed of a power of 2 or 5, or

any product of a power of 2 and a power of 5, may al-

ways be multiplied by some power of one or both of

tnese numbers, so as to produce some'power <# 10 ; and,

therefore, if the numerator of a vulgar fraction, which
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has such a number for its denominator, be also multi-

plied by the same power of 2 or 5, the resulting fraction

will be equivalent to the original one, and have a power
of 10 for its denominator; or, in other words, will be a

finite decimal fraction. The number by which we must
multiply each term of the vulgar fraction, to bring its

denominator to some power of 10, will evidently be found

by dividing unity with an adequate number of cyphers
annexed to it, by the denominator; and, as we must
afterwards multiply the numerator by this number, in

order to oblain the corresponding numerator of the de-

cimal fraction, it will amount to the same thing, if we
first multiply unity with the cyphers annexed to it by

the numerator, and then divide the product by the de-

nominator ; that is, if we annex an adequate number of

cyphers to the numerator, and divide it by the denomi-
nator. This accordingly is the rule which we gave for

reducing a vulgar fraction to a decimal.

The position of the decimal point, or the number of

decimal places of which the decimal fraction must con-

sist, is easily derived from the same considerations.

Such, then, is the origin of finite decimal fractions.

We shall now apply the same principles to the investi-

gation of infinite, or interminate decimal fractions; and
these will be found to arise from vulgar fractions, whose
denominators are prime to 10.

1 64. Infinite decimals are divided into two great class-

es, repeaters, and circulates. Repeaters may be consi-

dered as arising from those vulgar fractions which have

9 for a denominator, and 1, 2, 3, 4, 5, 6, 7, or 8, for a nu-

merator. Thus, if we take -, and multiply each of its

terms by II, we obtain the equivalent vulgar fraction

— ; if we multiply them by 111, we obtain -— ; and in

general, if we multiply them by an indefinite number of

,
. llllll,&:c. , . , , ,

,..
units, we obtam , w Inch may be made to dif-

'

999999, &.C.
•'

ler from „ by less than any assignable quan-
IOOuO^jO, Sec. ' / & ^

tity. Indeed, if the numerator be extended to an unli-

mited number of places, — will not differ at all from

mill Sec.

IOcjOUOo, Sec.
but may be taken as perftctly equivalent

1

to it. So that —, according to the method of notation

which we formerly adopted, will be expressed by /.

But if - be expressed by X, then - or - willbeexpress-

4., 5, 6 2, 7, ,8,
ed by^; - by#;-by gf; - or - by/?; -by #; and - by 5'.

165. The repeaters called mixed repeaters, arc de-
rived from vulgar fractions, whose denominators are 2

or 5, or somi power of 2 or 5 multiplied by 3, or some
power of 3, their numerators being unity. For we may
resolve the divisor into its component parts, and divide

the numerator with cyplu rs annexed to it, first by the

power of 2 or 5, and then divide the quotient by the power
of 3. Now, when any nunil)er with cyphers annexed to

it is divided by any power of 2 or 5, the quotient is finite,

and the number of its decimal places is deterniined by
the number of units in the index of the divisor. Again,
when the quotient is divided by 3, every figure in it will

give a place in the second quotient, and leave a remain-

der of 1 or 2. For if we divide the first power of 2 or
5 by 3, the remainder is 2; if we divide the second
power of 2 or 5 by 3, ihe remainder is 1 ; and, in short,
if we divide the same power of 2 and of 5 by 3, the re-
mainder will be the same in both, and always either I or
2. At least since 3 is prime both to 2 and 5, it will also
be prime to the powers of 2 and 5 ; so that whether the
remainder be 1 or 2, the rest of the quotient will cir-
culate, because 1 or 2 with cyphers annexed quotes a

repeater when it is divided by 3. Thus — being equal

'•° ^^T ^''" S'^e a- mixed repeater of which the finite

part will consist of two finite decimal places ; for — or

1 .04 [— 04 and '—zz.Ql,?;. So also, because — is equal

, it will consist of three finite dechnal places

;

1_

2^X3
f ' 1 _ ,^ ,

-125
fo''

TTs O'" -= -125, and-———.041^.

The reason of these results is obvious, from what wc
have shewn to hold with regard to those fractions, whose
denominators are composed of the products of 2 or 5,
or the powers of these numbers taken in conjunction
with certain properties which we have proved to belong
to 3 and 9. The different operations to which repeaters
are submitted, will be equally obvious, from the nature
of their origin.

If the denominator of a vulgar fraction, reduced to its

least terms, be neither 2 nor 5, nor any power or product
of these numbers, nor of any of their powers, nor 3 nor
9, nor any product of 5 multiplied by 2 or 5, or any of
the powers of these numbers, the equivalent decimal will
circulate. If the denominator of the vulgar fraction, in
its least terms, be 3 1^27, the corresponding decimal
will be a pure circulate consisting of three places; thus,
1 8
—ZI.037,037,; and——.296,296,. If the denominator

be 3^iz81, the equivalent decimal will circulate 9

places; thus, —=: .012345679,012345679,; and —

—

ol 81
.086419753,086419753,. And universally, if the deno-
minator of the given vulgar fraction, in its least terms,
be any power of 3 except 9, the equivalent decimal will
be a pure circulate, consisting of as maiiy places as
there are units in the quotient when the given denomi-

nator is divided by 9. For since —:r , instead of
27 9x3

dividing the numerator with cyphers annexed to it, by
27, we may divide it first by 9, and then by 3 ; but any
of the digits divided by 9 produces a circulate of the
same figure with itself; and since every digit except
3 and 6 is prime to 3, three figures will be necessary in
each of them before they can be divided by 3 without a
remainder. Thus, if we take, for example, the repeat-
er 4, the smallest number which is a multiple of 3 and
4 is 12 ; therefore 444 is the smallest number of 4's that
can be divided by 3, because 444 divided by 3 leaves
the same remainder as 4-|-4-)-4 or 12, as we proved
when enumerating the properties of 9. In like manner,
it may be shewn with respect to the other digits to which
3 is prime, that each of them nmst be repeated three
times, to afford a dividend that can be divided by 3
without a remainder. Hence, the repeating figures at

3D 2
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the end of every three figures, standing in the same
rcUilion to 3 as at first, will always produce a circulate

ol" three places ior every three figures of liie repeater.

It may be shewn in tiie same maimer, that each of the

digits, except 3 and 6, must be repeated nine times to

aflord a dividend that can be divided by 9 without a re-

mainder; and consequently, that those vulgar fractions

which have 9x9 tor a denominator, will produce circu-

lates of nine places.

All pure circulates arise from vulgar fractions whose
denominators arc prime numbers, except 2, 3, and 5 ;

and in all cases, the number ol places in tJie circle must
be one less than the denominator itself. This may be

inferred Irom the division by which the decimal fraction

is obtained ; for whenever the same remainder occurs

twice, the decimal must circulate ; and the greatest

number of possible remainders is one less than the di-

visor. It often happens that the circle is much shorter;

for if the denominator of the given vulgar fraction be an

aliquot pan of 99, of 999, or of any number of 9's writ-

ten one after another, or an aliquot parj of any number
of 9's multiplied by 3, or multiplied by 2 or 5, or by

any of the products or powers of 2 or 5, the equivalent

decimal will have as many places in the circle, as it takes

9's, written one after another, to be a multiple of the

denominator. Thus, because 1 1 divides 99, we may infer

that when 1 1 is the denominator of a proper vulgar frac-

tion, the equivalent decimal will circulate two places ;

and because 37 divides 999, any proper fraction, whose
denominator is 37, will be a pure circulate of 3 places.

The reason is simply this: If any divisor, as 11, divide

99 without a rcmahidcr, it will divide unity prefixed to

the same number of cyphers as there are 9's, and leave

a remainder of 1 to begin the circle as before. Hence
we may infer, that when a vulgar fraction, whose deno-

minator is unity, produces a pure circulate, the figures

of the circle multiplied by the denominator, will con-

sist of as many 9's as there are places in the circle.

Thus,4r=-076923, and .076923, X 13=999999. From

this it follows, that since —^ X 1 3 ir-p:::^ 1

lo 13

999999

076923, Xl3

or 1 : and .076923, must be
999999

'

We may, therefore, infer in general,

185
also •185,36:i:t-t—+

must be equal to

76923

that pure circulates are equal in value to vulgar frac-

tions whose numerators are the circulating figures, and
whose denominators consist of as many 9's as there are

places in the circle.

166. All vulgar fractions, whose denominators are

multiples of 2, 5, or their powers or products, and any

other prime numbers, except 2, 3, and 5, produce mixed
circulates; for their denominators may be resolved into

some multiple of 2 or 5, or into some multiple of their

powers or products, and some prime number, with

the exception of those we have mentioned. But that

part of the denominator which is composed of 2, 5,

or of the powers or products of 2, 5 will produce a

finite decimal, and the other part of it will produce

a circulate ; the whole, therefore, will be a mixed
cii'cuhte, when the significant figures of the divi-

dend are exhausted, and cyphers annexed to the re-

4
4'

ducing the finite part -06, and then— ri'0 1,45,43,. Thuii

1000 ' 99li^O
"'^''^^' ^y multiplying each

term of the first fraction by 99, become 1

^ 99o0o^ 99U00
18351 ^ ..

~~
99000

" ^^^ employ the method of multiplying

by 99, wliich we explained at § 55. we obtain, as before',

18315, to which adding 56, tlie whole is 18351.

18500 18500
185 36

18315

36

18536

185

Thus—

=

It—-ttIZO 1,45,45,; —7firstpro-
25x^ ' ' " 25 '

18351 18351

But it will evidently amount to the same thing, if we'
first add 36 to 18500, and then subtract 185 liom the
simi, which is exactly the substance of the rule we gave
for reducing a mixed circulate to an equivalent vulgar
fraction. The same observations may be applied to the

reduction of a mixed repeater to its equivalent vulgar
fraction.

Because circulates often run on to a great number of
places, and because it would lie both tedious and trou-

blesome always to complete their circles, they are ge-
nerally limited, in practice, to five or six places, which
is sufficiently exact for most purposes ; for in all the

measures which are usually employed, there is a limit

of approximation, beyond which it would be idle to at-

tempt to pass. This limit will be determined by cir-

cumstances, and, evidently, must vary according to the

nature and magnitude of tlie principal unit that may be
the subject of calculation. Circulates or finite decimals
thus limited, as we already observed, are called approxi-

mates. The rules which we gave, in treating of them,
are too obvious to need any explanation.

We have already mentioned, that our reason for giv-

ing proportion in an elementary treatise of arithmetic,

was not, because we consider it as belonging to the al-

gorithm of numbers, but on account of its great utility

and extensive application. We have also explained, at

some length, the nature of proportion, as far as it is

connected with numbers and discrete quantity in gene-

ral, (see Algebr.4, p. 410,) and it is unnecessary to add
any thing to what we have there stated.

CHAP. VIII.

On Arith.metic al Instruments.

167. Instrumental arithmelic is a method of perform-
ing the operations of arithmetic by means of instru-

ments alone, or at least !)y means of instruments and
very little intellectual exertion.

Various instruments have been invented for this pur-

pose, and many of them may be employed with conside-

rable advantage, either as a check on the common me-
tliod, or in those cases in which dispatch is of greater

importance than extreme accuracy. In most cases,

however, they are greatly inferior to the method of cal-

culation by numerical symbols.

A fourth pioportionai to 3 numbers may be found by

a scale of equal parts, and a pair of compasses. Make,
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by these instruments, tlie lines equal to three given num-
bers, and iuiviiig louud a foiuui proportional, by the

rui^s ot geometry, measure it on the scale, and it wdl
be the number required. This problem, besides being

itselt one oi tlie most important in arithmetic, compre-
hunas under it multiplication and division ; lor it is

evident, that unity, is to one ot" two factors, as the other

is to tne product ; and that the divisor is to unity, as

the dividend is to the quotient.

The same problem may be solved more expeditiously,

by a sector and a pair ot compassses ; since the sector

atlords an easier metliod of finding a fourth proportion-

al to tnree lines. In the sector two siraight lines divi-

ded into equal parts, open round a joint, and the tri-

angles formed by joining corresponding points of those

lines, are all similar; hence the metliod of using it

must be obvious to any one, who is at all acquainted

Willi the properties of similar triangles, and the more
common method of finding a fourth proportional to

three lines, by a scale of equal parts, and a pair of com-
passes. See Sector.

168. The same problem may be solved still more
conveniently, by a logarithmic line and a pair ot com-
passes. It is a well known property of logarithms,

that if four quantities be proportional, the ditt'erence be-

tween the logarithms of the first and second term, is

equal to the diftercnce between the third and fourth.

If we, therefore, extend from the first term to the se-

cond, on a logarithmic line, that extent will reach, in

the same direction, from the third to the fourth.

We need scarcely remark, that if the two first terms
differ in denomination, we must have two equal loga-

rithmic lines placed in the same line, contiguous to

each oth;;r ; and in stretching from the one to the other,

ive must reckon the divisions on the second ol a deno-
mination higher than those on the first. A logarithmic

line is commonly called Gunter's line, from the name
of its inventor ; and among trigonometrical lines oi the

same order, it is distinguished by the name of the line

of numbers.
In order to embrace a wide range of numbers, lines

of this description must be extended to a great length.

But as this would render the scales to which they are

applied extremely inconvenient, contrivances have been
made for shortening them, and retaining, at the same
time, all the advantages of their extent. An improvement
of the kind to which we allude, has been suggested by
Ml William Nicholson, of which an account is publish-

ed in the 77th volume of the Philosophical 'I'ransac-

tioos.

Though the logarithmic line contain only the num-
bers from 1 to 10, it will not be necessary, for the pur-
poses of computation, to extend it farther. Nothing
more is requisite but a slider, or beam, with two fixeil

points at the distance of the interval between 1 and 10,

ancf a moveable point between for pointing out the ante-
cedent. Then, if the consequent fixed point fall witliout
tlie nilcr, the other fixed point will always^joint out ilic

division on which it would have fallen had the ruler
been prolonged.

169. Fig. 2. Plate XXXI. represents a rukr on the
above principles, consisting of 10 parallel lines; and
Ficr. 3. is a sliding compass for measuring the inter-
vals. The pieces B and C at the two extremities are
Fi :ed, and the piece A is moveable on a groove along
DE. Each of these pieces is divided into 10 equal
parts, to correspond with the divisions on the ruler.

When this instrument is used, DE ih applied to the
edge of the ruler FG, and B or C to the consequent

;

the piece A is then made to slide to the antecedent.
The difference between the numbers on the pieces de-
noting the lines liicy are found on is observed ; then,
applying the same edge of A to any otiier antecedent,
the other piece B or C will nitersect a consequent in the
same ratio upon that line, and having the same situa-
tion with regard to the antecedent which the line of the
former consequent had to its antecedent. But if B be
the consequent piece, and fall btyond the ruler, the
piece C wiil shew the consequent one line lower; or if

C, in like manner, fall beyond the ruler, then B will
shew the consequent one line higher. One great excel-
lence of this instrument, as Mr Nicholson remarks, is,

that the numbers on the pieces serve the purpose of in-
creasing the number of logariihmetic lines; "for if

the consequent," says he, " fall upon a line at any given
number of intervals without the ruler, it will be iound
on that line of the arrangement which occupies the same
number of intervals reckoned inwards from the opposite
edge of the rfiler."

170. What is known by the name of the sliding rule,
is only a more convenient method of using the logarith-
mic line, and a pair of compasses. AB, Plate XXXI.
F'ig. 4. represents a moveable bar in the slider GH,
across wliich is dVawn a fine line. The slider has also
two transverse lines CD and EF, at a distance from each
other equal to the length of the ruler.

When the instrument is used, CD or EF is placed at
the consequent, and the line AB at the antecedent ; thea
if AB be placed at any other antecedent, CD or EF will
point out its consequent taken in the same direction ; for,

if the antecedent and consequent lie on the same side of
the slider, all other antecedents and consequents in ihc
same ratio will be found in the same direction ; and the
contrary, if they do not. But if the consequent fall with-
out the rule, the other fixed line on the slider will shew
the consequent, but on the opposite side of the slider to
that where it would have been according to the first con-
sequent line. *

Compasses are inferior to the sliders, as they are lia-

ble to start, and as they soon injure the line so as to
render it totally unfit for use.

1171. Baron Napier of Merchiston, the illustrious in-
ventor of logarithms, contrived an arithmetical machine
of a very simple construct. on, which still bears his name,
and is called Aajiur's bonen, or rocis. This contrivance
consists of a nnniber of rods, or sciuare parallelopipcds, 3
inches in length, and t^V''^" '"^h in breadth. Each of the
fat cs of the parallelopipeds, except the hidex-rod on the
left hand, is divided into 10 equal squares, which are cut
diagonally by a line from right to left downwards. (Si'C

Plate XXXI. Fig. 5.) In each square is inserted t .e

product of two significant figures, so that the whole,
when placed together, resemble the common multipli-
cation table; the only difference is, that the I'ight hand,
or unit figure of the product, is placed below the diago-
nal line, and the ten belonging to it above it; and when
the product is but one fiLjure, ills written below it.

By means of these rods^nukiplication and division are
performed by addition and subtraction ; but, as in the
com sp of these operations, the same figure may occur
several times, it is necessary to have three or four rods
of each kind, and to have the four sides of each rod in-

scribed with a diflerent set of figurA.
Multiplication is performed by placing the rods so a<i
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to lorm tlie multiplicand al thi.- lop, as in Plate XXXI.
Fig-. 5. No. 2. Then apply a rod with unity at the top

to the kit hand side, and exactly opposite to each fi-

gure will be found the product arising troni the multipli-

cation of that figure into the multiplicand, but which
must be obtained by addition in the following manner :

The figure below the diagonal on the right hand rod is

the unit figure of the product; the figure above the dia-

gonal, added to the figure on the next rod below the

diagonal, gives the next figure of the product ; the

figure above the diagonal on the second rod, added to

the figure below the diagonal on the following rod, gives

the third figure of the product; and so on with the rest.

An example will make tliis plain.

Let it be required to multiply 2687 by 345.

Having arranged the rods in the way we have direct-

ed, they will stand as in Plate XXXI. Fig. 5. No. 2.

Opposite to 5 on the index, is . . . 13435

Opposite to 4 Iur48

Opposite to 3 8061

927015

The slightest attention to this process, is sufficient to

shew, that, in reality, it differs but little from the com-
mon method of multiplication. It is far more tedious,

and has no advantages over it in practice.

Division is performed by placing the rods so as to

form the divisor at the top, as we formed the multipli-

cand in the case of multiplication. Then join a rod

having unity at the top, to the right or left hand side.

Descend under the divisor, till you meet those figures

of the dividend in which it is first inquired how ohen
the divisor is contained, or the next less number, which
subtract from the first figures of the dividend, and place

for the corresponding figure of the quotient the corre-

sponding number on the side rod. Bringdown, in suc-

cession, the remai[iing figures of the dividend, as in

common division, and proceed, in like manner, till the

operation is finished. This method of performing di-

vision is more complex, and less expeditious than the

common method. It ought, therefore, never to be

adopted.

Napier invented also two other contrivances for per-

forming the operations of arithmetic. One of these he

called Aiultiplicaiwnis Prom/) I iia7-i!un, a.nd the other was

by means of counters ; but both methods are too intri-

cate for common use, and almost entirely unknown in

practice.

Among the arithmetical machines of a more compli-

cated nature, we shall describe that of Pascal, both be-

cause it v/as the earliest of the kind which was invent-

ed, and because it served as a model for the construc-

tion of several others, which, though more perfect, are

nearly the same in their principles and mode of ope-

ration.

The various parts of this machine so much resemble

one another in form, arrangement, and operation, that

we have thought it unnecessary to represent all its

parts. What wc have given of it in Plate XXXII. will

suffice to convey an accurate idea of the whole. A plate

of brass above the whole machine A, B, Fig. 1. but not

exhibited in the figure, forms the upper part of the

machine ; and on the lower side of this plate is a row of

circles moveable round their centres. These circles

could not be shewn in the figure without concealing

more important parts; but one of them, 1, 2, 2, is re-

presented in Fig. 2. The first on the right hand has

12 teeth, or rather cogs; the second, icckoning from
right to lelt, has 20; and all the rest have 10. The
pieces at SS, which project on the discs of the move-
able circles, are a kind of catches, which are fixed, and
so contrived as not to press hard against the circles,

but to allow them to pass treely under their points.

The principal use of tliese catches is to intercept a sort

of style called the Director, which is held in the hand,
and the point of which is inserted between the cogs of
the moveable circles, &c. in order to make them revolve
in their proper directions when the machine is used.
The number of the cogs will readily suggest, that the

first wheel on the right hand is intended to mark the

pence [de?iiers) ; the second, reckoning from right to

left, the shillings [suun); and the tliird, the units of the

pounds {livris) ; tlie fourth, the tens oi the same deno-
mination ; the fifth, the hundreds, &c.

In the upper plate is a row of holes, at which the

figures make their appearance. The figures which
would be seen in the present state of the machine, if the

upper plate appeared, are 46309/. 15s. lOrf. ; but we shall

afterwards find, that any other combination of figures

may be made to appear at pleasure.

On the upper plate is a. frame {bandt) moveable up-
wards. By taking it at the ends we may make it descend
on the row of holes 46309/. 15*. lOrf., which it would
open; but, in that case, another parallel row of figures

would present themselves at holes placed immediately

under the fonner.

This frame also carries along with it certain small

wheels, on which are engraved a great number of fi-

gures, by means of a needle at the centre, to which the

small wheel serves as a dial. Each of these small

wheels has the same number of figures with the move-
able circles, and corresponds to them perpendicularly.

Fig. 2. represents a vertical section of the machine,

as shewn in Fig. 1. by a plane perpendicular to the plane

of the paper. 1, 2, 2, represents one of the moveable

circles of Fig. 1. This circle carries round on its axis

2, 3, the wheel 4, 5, and communicates motion to all the

other wheels, and by means of them to the barrel 14, 15.

When this barrel expresses the pence, the following

figures are engraved on it:

0.11. 10. 9. 8. 7. 6. 5. 4. 3. 2.1
U. 0. 1.2. 5. 4. 5. 6. 7. 8. 9. 10

When it represents the shillings :

0.19.18.17 16.15.14.13.12.11 10. 9. 8. 7. 6. 5. 4. 3. 2. 1

19. 0. 1. 2. 3. 4. 5. 6. 7. 8. 9.10.11.1213.14.15.16.17.18

And when it represents the units of the pounds:

0.9.8.7.6.5.4.3.2.1
9.0.1.2.3.4.5.6.7.8

It is evident, that the figures which should appear at

the apertures, belong to the lower row of figures on the

barrels, and that those which would appear at the aper-

tures covered by the moveable frame belong to the up-

per rows. IL is evident also, that, in turning one of the

moveable circles, we may stop any figuie we please un-

der the apertures of the line XZ; and that any figure

taken from 11 on the barrel of pence, will have the cor-

responding figure on the upper row of that denomina-

tion. A similar remark may be applied to tlie barrels

of shillings and pounds.

The part abcdcfiihik-l is called the Saiifoir. The form,

the position, and tlie operation, of this part of the ma-

chine, are so very important, that it w ill be impossible
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to have an accurate idea of it, wiUioui a proper attention

to these three particulars. \Ve liave llierei'ore repre-

sented it in three ditierent ligures. As we have just

mentioned, it is represenieU by abaicfghikl, (Fig. 2.) ;

by 234567j:i/Tr, (Fig. 3.).

Tlie sauloir (in Fig. 2.) has two rings, or sockets,

into which are inserted the pansy* ana gl of tlie axis

of the wheel 8, 9 ; and it is nioveaule on lias part of the

axis. In Fig. 3. it lias a cavity, or groove, 3, 4, 5 ; a

flexure, 7,8, 9, to allow the cogs ol the wheel 8, 9, to

pass; and it is also lurnisiicd with two rings, one of

wliich is seen at 9, and ihe other is concealed by part

of the wheel 6, 7, at the lower part ol the cavity 3, 4, 5.

At 2, the catch 1 is suspended on a pivot, and pressed

by a spring between the cogs of the wlieel 8, 9. In

order to point out more disunctiy this spring, and its

mode of action, one of the sides of the cavity is repre-

sented as broken at xy; 1, 2 is tne catch, 2 the pivot

on wliich it is suspended; and Za the spring wnich is

supported on its exiiemity, and pushes its heel between
the cogs of the wheel 8, 9.

Having given a general description of the machine,

we shall now proceed to consiuer its mode of operation.

Let the moveable circle 1,2, 2, (Fig. 2.) be moved in

the direction 1,2,2; it will communicate motion to the

wheels 4, 5, and 6, 7, and also to Vlll, iX, (Fig. 1.)

which is the same with the wheel 8, 9 ol Fig. 2. Tnis
wheel VIII, IX, will revolve in tne direction Vili, Vill,
IX, IX. The two lirst cogs r, S, will enter inio the

cavity of the sautoir; and the sautoir will continue to

be raised by help of the second cog RS. During this

motion, the extremity of the catch will be entangled,

and carried along till it arrive at the summit, between
two of the cogs immediately over the one wiiere it was
before. It will then be pressed by the spring ; but the

machine is so contrived, that the first escape has no
sooner been made, than anotlier must take place, viz.

that of the second cog RS, under the part 3, 4 of ihe

sautoir. This second escape leaves the sautoir at liber-

ty, and the weight of the part 45678 makes the extre-

mity 1 of the catch to act against the cog of the wheel
6, 7, on which it had a liule before supported itself by
the first escape; this causes the wheel 8, 9 to revolve
in the direction 8, 9, 9, and consequently also the wheel
10, 11,11 in the same direction; while the wheel 12, 13,

and the barrel 14, 15, are made to revolve in the con-
trary direction. But such siiil is the construction of
the machine, that when, by the second escape, viz. the
escape of the cog RS under the part 3, 4, the sautoir is

left at liberty, it cannot descend, and carry along with it

the wheel 8, 9 beyond a certain point. When it has
descended so far, the part T (Fig. 5.) meets the check
r, which slops it.

Let us now suppose that the wheel VIII, IX has
twelve cogs; the wheels X, XI and XII, XIII the same
number; that the wheel 8, 9 has twenty cogs, and the
wheels 10, 11 and 12, 13 the same number; and that
the extremity T of the sautoir is only checked by r,

when the wheel 8, 9 lias turned a twentieth part, it is

obvious that the barrel XIV, XV will make a complete
turn, whilst the barrel 14, 15 has made but the twen-
tieth part of a turn.

In the next place, let us suppose, that the wheel VIII,
IX has twenty cogs, and the wheels X, XI, and XII,
XIII, the same number; that the wheel 8, 9 has ten
cogs, and the wheels 10, 11 and 12, 13 the same num-
ber; and that the extremity T of the sautoir is only

checked by r, w hen the wheel 8, 9 has turned a tenth
part, is equally obvious as before, that ihe barrel XIV,
XV will make a complete turn, whilst the barrel 14, 15
has only made the tenth part of a turn.

Lastly, let us suppose Uiat the wheel VIII, IX has ten
cogs, and the wheels X, XI, and XII, XIII, the same
number; that the wheel 8, 9 has also ten cogs, and the
wheels lo, 11, and 12, 13, the same number; and that
the extremity T of the sautoir is only checked by r,

when the wheel 8, 9 has turned a tenth part, it is evi-
dent that the barrel XIV, XV will make a complete
turn, whilst the barrel 14, 15 has only made the tenth
part of a turn.

If we, tliereforc, inscribe on the barrel XIV, XV, the
two following rows ol numbers:

0, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2, 1

11, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

and on the barrel 14, 15, the two following rows:

0,19,18,17,16,15,14,13,12,11,10, 9, 8, 7, 6, 5, 4, 3, 2, 1.

19, 0, 1, 2, 3, 4, 5, 6, 7, 8, 9,lu,U, 12,13,14,15,16,17,18.

if the cyphers of the two lower rows of the barrels cor-
respond exactly to the intervals A and B, it is evident
tliat at the end of a revolution of the barrel XIV, XV^,
the cypher will still correspond to the interval B; bul it

will now be the figure 1 of the barrel 14, 15, which will
correspond to the interval A.

Again, if we inscribe on the barrel XIV, XV, the two
last mentioned rows of numbers, and on the barrels 14,
15, the two following rows :

0, 9, 8, 7, 6, 5, 4? 3, 2, 1

9, 0, 1, 2, 3, 4, 5, 6, 7, 8

and if the cyphers of the two lower rows of the barrels
coriespond at the same time to the intervals A and B, it

is also evident in this case, that when the cypher of the
barrel XIV, XV, shall correspond, after having made a
revolution, to die interval B, the barrel 14, 15, will pre-
sent ai the interval A, tne figure 1.

Hence it is evident, that we may exhibit any figure
whatever, by means of a system of such barrels ; for
after the escapes, wliich we formerly described, each
barrel, with its appendages, being completely detached
and unconnected with the one which precedes it on the
right hand, may be made to turn as far as we please in
the dh-ection VIII, VIII, IX, IX, and consequently to
exhibit at its aperture any number we wish.

Since a complete turn of the first barrel is necessary,
to produce a twentieth of the second; a turn of the se-
cond, to produce a tenth of the third ; a turn of the
third to produce a tenth of the fourth; and in short,
since the barrels follow in their revolutions the propor-
tion which prevails between the different orders of the
figures in arithmetic, it is evident, that the operations
ol numbers may be performed by means of the barrels,
and the figures which are inscribed on them. For this
purpose, we must place the different barrels so, that
the cyphers of the lower rows may correspond at the
same time with the apertures in the ujiper plate.

Since the wheels can only turn in tiie direction VIII,
VIII, IX, (for they are prevented from turning in the
opposite direction, by means of catches,) we must eYn-
pliiy the figures on the lower row of the barrels for ad-
dition and multiplication ; and those on the upjier row
for subtraction and division. But before we proceed to
the operations, we must once more observe, that each
wheel 6, 7, has its corresponding wheel 4, 5, Fig. 2

;
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and each wiic-tl, 4, j, its moveable circle I, 2, 2, and

that each wheel S, 9, has an upper and a lower catch,

one common object of which is, to prevent the retro-

grade niotion of the wheels.

To pirform Add'Uion : Begin with covering, by means
of llie frame above A, B, Fig 1, the upper row of holps ;

then place all the wheels of the lower row at zero ; and
let the numbers to be added be

L. s. d.

69 7 8

584 15 6

342 12 9

Take the director ; insert its point between the 8th and

9lh cog of the circle 1, 2, 2, as shewn in Fig. 2. on the

right hand, and make the circle turn round till it is stop-

ped by the check S, Fig. 1.

Proceed next to the wheel of shillings, or the wheel

immediately following ; insert the point of the director

between the 7th and 8th cog, counted from the check ;

then turn round the circle, till it is stopped as before, by

the check. Perform the same operation with the cir-

cles of the pounds.

Take the figures of the second line, and treat them
precisely in the same manner, without troubling your-

self with the figures which appear at the holes. Last-

ly, take the figures of the third line, and treat them al-

so in the same manner as those of the first and second
;

the figures at the holes will indicate the amount of the

three partial sums.
To perform Subtraction : Begin with placing the

frame above A, B, on the line of the lower holes ; bring

the different denominations of the minuend to appear at

the holes as in addition ; then add to them the subtra-

hend : This addition, from the nature of the machine,

will in reality be subtraction ; and the figures which ul-

timately make their appearance at the holes, will be the

difference sought.

Multiplication is performed by repeated additions of

the multiplicand ; and therefore, when the factors are

large numbers, this operation becomes exceedingly te-

dious. Division is still more so.

Upon the whole, we consider this machine, which the

French mathematicians have declared to be admirable,

as totally unfit for any useful purpose. The name of

Pascal alone has induced us to give it a place in this

work.
The principles, however, on which it is constructed

appeared so ingenious, that it soon gave rise to several

others of a similar nature. M. de I'Epine invented, in

1725, a machine for performing tlie operations of arith-

metic, which was an improvement on that of Pascal,

and received the approbation of the Academy of Sci-

ences at Paris. And, in 1730, another was invented by

M. Boitissendeau, copied from the same model, and

which also received tlic approbation of the same learn-

ed body. An account of both these machines may be

found in the Recueil di-s Machines Apjwou-vees. When
the principle, on which the structure of these machines

depends, is once known, there is but little merit in va-
rying them.
About the year 1670, Sir Samuel Moreland contrived

two arithmetical machines ; one lor addition and sub-
traction, and the other lor multiplication, division, and
the extraction of the square and cube roots. Phii.
Trans. No. 94. p. 6048.

Nearly about the same lime, Mr. George Brown, a
Scots clergyman, invented an arithmetical machine,
which he called Rotula Jrithmetica. " This machine
consists of a box containing a circular plane, moveable
on a centre pin and fixed ring, whose circles are de-
scribed from the same centre. The outermost circular
band of the moveable, and the innermost of the fixed,

are each divided into an hundred equal parts, and these
parts ai-e numbered 0, 1,2,3, &c. Upon the ring there
is a small circle, having its circumference divided into

ten equal parts, furnished with a needle, which shifts

one part at every revolution of the moveable. By this

simple instrument are performed the four arithmetical
operations, not only of integers, but even of decimals
finite and infinite." The Earl of Buchan's Life of jA'a-

pitr. One of these machines, made about 130 years
ago, which we had occasion lately to examine, is only 4
inches in diameter, and is extremely simple in its con-
struction. See RoTULA.
The palpable arithmetic, invented by the learned Mr

Sanderson, shall be explained under the article Blind.
In the mean time, the reader may consult Sanderson's
Algebra ; Diderot's " Letter concerning the blind for

the use of those who see ;" the Mncyclo/iedie, art. Avcu-
gle ; and the volume of Plates belonging to Algebra in

that work, Plate L F'ig. 14, 15, 16.

An arithmetical instrument has lately been proposed
by Mr. William Frend, and of which he has published

an account, entitled. Tangible Arithmetic. This instru-

ment is precisely the same with the Chines* Abacus.
See Miscellanea Curiosa, vol. iii. p. 202.

Many of these instruments being of little utility, must
be viewed as mathematical toys, and mere objects of cu-

riosity. In the present state of numerical science, the

operations of arithmetic may all be performed with

greater certainty and dispatch by the common method
of computing by figures, than almost by any mechani-

cal contrivance whatsoever. In making this remark,

however, we must except the scale and compasses, the

sector, and the various modifications of the logarithmic

line with sliders, all of which are valuable instruments,

and may often be employed with singular advantage.

The chief excellence of these instruments consists in

their simplicity, the smallness of their size, and the ex-

treme facility with which they may be used,—qualities

which do not belong to the more complicated arithmeti-

cal machines, and which must, therefore, render the lat-

ter totally unfit for common purposes, even if they per-

formed the operations more conveniently and more rea-

dily than they do. For a description of some other arith-

metical machines, see Abacus and Shwanpan.* a.)

• The Editor is indebted for this excellent article, distinguished by its depth and oiiginality, to Mr Adam Anderson, A. M. Rector

of the Academy at Perth.

St.
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ARITHMETIC OF SINES.

1. This branch of mathematics, which has originated

in the application of algebra to trigonometry, is the
invention of the justly celebrated Euler. Tiie geometri-
cal theorems, indeed, upon which the calculus is found-
ed, were oiiginally pointed out by Frederick Christian

JMayer, in a memoir on analytical trigonometry, publish-

ed in the Petcrsburgh Conmientaries for 1727 ; but the

extension of the method, and the invention of a proper
mode of notation, are certainly due to Eulcr.

This calculus treats of the properties of sines and
cosines ; in particular, it teaches how to express the

sine or cosine of any multiple of an arch by the powers
ot the sine and cosine of that arch ; and, on the contrary,

to express any powers of the sine and cosine of an arch,

or any product of their powers, by the first powers of

the sines and cosines of its multiples.

Almost every branch of the higher geometry, as well

iis of the mixt mathematical sciences, has been greatly

simplified and extended by the application of this calcu-

lus ; but it has been found more especially valuable in

the investigations of physical astronomy ; because, as in

the heavenly bodies it is only angular positions that we
observe, all disquisitions concerning their motions, or-

bits, &c. must necessarily involve the sines, cosines, tan-

gents. Sec. of angles. Now, the very object of this cal-

culus is to exhibit the relations which such quantities

have to one another, and to reduce expressions involving

them to the most simple and convenient form. It is

therefore, no doubt, owing, in some measure, to the fa-

cility this calculus has afforded, of expressing, in a
clear and simple manner, formulas, which, without its

aid, would have almost transcended the power of the hti-

man mind, that astronomy has attained such a high de-
gree of perfection.

2. As the terms sine, tangent, &c. which we shall

have constantly occasion to employ throughout this arti-

cle, will be found defined in our treatise of P/c?if Trig-
onometry, it is not necessary to repeat them also in

this place. We shall only observe, that the sines, cosines.

Sec. of which we are here to treat, are the numerical
measures of the geometrical lines bearing the same
names, the measure of the radius of the circle being sup-

posed unity.

We shall, in conformity to the notation commonly
employed in treating of this theory, use the following

abbreviations.

Sin. a for the sine of the arch a, and cos. a for its

cosine.

Tan. a for its tangent, and cot. a for its cotangent.

Sec. a for its secant, and cosec. a for its cosecant.

Sin. 2a, cos. 2«, &c. mean the sine, cosine. Sec. of an

arch which is double the arch c, and in general sin. na,

Sec. means the sine, &c. of an arch which is equal to the

arch a taken 7! times.

Sin. ^a means the square of the sine of the arch a, and

a similar notation is employed for any power of the co-

sine, tangent, Sec. of an arch.

3. Having premised these remarks, we proceed to

investigate a geometrical proposition, which is the foun-

dation of the whole theory.

Let AB, BD be two arches of a circle, the sum of

which is the arch AD ; let CA, CB be radii of the cir-

cle, and BE, DG perpendiculars to CA, the latter of
which meets CB in H ; also let DF be a perpendicular
toCB.
The triangles CEB, CGH, DFH are equiangular, for

each has a right angle, and the angks EBC, GHC, FHD,
(that is, one of the remaining angles in each ol the tri-

angles) are equal, hence we have, from the elements of
geometry, the two following proportions.

CE : CB : : CG : CH ; CE : EB : : DF : FH

;

and therefore, taking the product of extremes and
means,
CBxCGilzCExCH, EBxDF—CExFH;
and adding equals to equals,

CBxCG-i-EBxDFr=CExCH+CExFH=:CExCF;
therefore, transposing, we get

CBxCGnCExCF—EBxDF,
which is the geometrical theorem we proposed to inves-

tigate. If we now observe that the lines CE, CF are the
cosines of the arches AB, BD, respectively, and EB, DF
their sines, and that CG is the cosine of the arch AD,
it will appear that our theorem may be expressed ii\

words at length, as follows. The rectangle contained bii

tlieradms of any circle, and the cosine of the sum of two
arches, is eijual to the excess of the rectangle contained by
their cosines above the rectangle contained by their sines.

Let us now denote any two arches by a and b, then as-

suming unity as the numerical measure of the radius,

the preceding geometrical theorem, when expressed,
according to the notation of the arithmetic of sineS|

gives us this formula,

Cos. {a-\-b)=cos. a cos. b—sin. a sin. b,

4. We might demonstrate geometrically other for-

mulas, but as we propose to treat this subject as a
branch of analysis, in conformity to the spirit of that

method, we shall, in their investigation, employ only

its own peculiar principles.

Taking now the square of each aide of the preceding
formula, we get,

Cos.^ (a-|-A)=cos,-a cos.-i+sin.-fi sin. "A—3 cos. a cos.

b sin. a sin. b.

The geometrical property of the sum of the squares of

the cosine and sine of any arch being equal to the square

of the radius, gives us this other equation,

l~cos.^a-)-sin.^n.

Subtracting now each side of the former of these two
equations from the corresponding side of the latter, we
obtain this result

1—cos.=(a-f5)—cos.'^a(I—cos.2A)-f sin.^a

(1—sin.^6)-)-2cos. a cos. b sin. a sin. b
;

but 1— cos.'(n;+ 6)z:sin.^(a+ i), and similarly, 1—cos

^(!i= sin.^A, and 1

—

sm.~b-=cos,.^b, therefore,

sin.2 (i7-}-6)=cos.2a sin.2A-|- sin.'a cos.^b.

-f 2 cos. a COS. b sin. a sin. b ;

and hence, taking the square roots of both sides of the

equation,

sin. (a+ 6)=cos. a sin. 6+ sin. a cos. b

which is a second general formula.

5. As the arch a is indeterminate, the formulas for

cos. {a+ b) and sin. {a+ b) must still be true, if we sub-

stitute a—b in them instead of a, and this being done,

they become
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COS. a=cos. {a—b) cos. b— sin. (a—A) sin. b
;

sin. a=cos. (a-^b) sin. 6+sin. (a—b) cos. b.

If we now multiply the first of these equations by cos. b,

and the second by sin. b, and add the results, we get

cos. a cos. b + sin. a sin. d=cos.(«—i)(cos.^6+ sni.*6) ;

but cos. '6+ sin."6=1, therefore

cos. a cos. A-f-sin. a sin. d=cos. (a—6),

which is a third formula.

6. Again, muluplying the first of the same two equa-

tions by sill. A, antl the second by cos. 6, and subtracting

the former result from the latter, we get

cos. b sin. a—sin. 6 cos.a=sin. (a—6) (cos.
^ 6 + sin. " b)

;

but cos.^i+ sin. 6-= l, tuerefore

cos. b sin. a—sin. b cos. n=sin. (a

—

b)

which is a fourth general formula.

7. As these four formulas are intimately connected

one with another, we shall, in order to exhibit clearly

their analogy, bring them into one point of view, as fol-

lows :

(1.) Cos. («4-A)= cos. a cos. b— sm. a sm. b
;

(2.) Cos. (n

—

b)= cos. a cos. A-{- sin. a sin. b
;

(3.) Sin. [a-\-/>)= sin. a cos. 6-j- cos. a sin. b
;

(4.) Sin. («

—

b)= sin. a cos. b— cos. a sin. b
;

and as the first and second, as also the third and fourth,

differ only in the signs, we may comprise each pair in

one formula, thus :

(^^
, . .

(1.) Cos. {a~'~b)z^ cos. a cos. 6~' sin. a sin. b ;

(2.) Sin. (g~'"~A)~ sin. a cos. 6-=i.:z.cos. a sin.fi;

the upper sign being understood to apply in the case

•of the sun, and the lower in the case of the difference.

8. In the geometrical figure from which these for-

mulas have been deduced, we have supposed the sum
of the arches a and b to be less than a quadrant ; but as

the arclies are indefinite in respect of magnitude, and as

it is a principle in analysi >, that the different results

which can be obtained from an algebraic formula, or a

geometrical construction, involving indefinite quantities,

are subject to a huv of continuity ; in consequence of

which, they are all necessarily included in the same ge-

neral expression, we may infer that the formulas are

true, whatever be the magnitude of the arches.

In some of the more simple applications of sines and
cosines, as in the doctrine of plane triangles, we have
occasion to consider only their absolute magnitudes :

but, taking the calculus in its whole extent, and regard-

ing sines and cosines a.?, fiaiclionx of their corresponding

arches, that is, as analytic expressions, the values of

which depend entirely upon those of the arches, and may
be deduced from them by certain determinate arith-

metical operations, just as the values of such expres-
X. 1

sions as, x^, cr depend upon, and are deducible from

the values of .r ; we must take into account, not only

their absolute magnitudes, but also the changes they
undergo, corresponding to the changes which take place

in the value of the arch, by which it happens that they
are sometimes to be accounted positive, and sometimes
negative.

9. That we may understand clearly the nature of these

changes, let us attend to the variations which take place

in the numerical values, and in the positions of the sine

and cosine of an arch, while it increases from to a com-
plete circumference.

Let C be the centre of a circle, the radius of which

is expressed by unity, or 1, and half its circumfcrenci-

by the character x, and conceive the line CF to revolve

about C as a centre, departing from the position CV ; so

that the arch AF shall have successively all magniludeo
whatever from to a whole circunifercncc, or 2 rr, and

the angle ACF shall increase from to four right angles ;

and let the diameter BCF, be at right angles to ACD.
Then it is manifest, that when the line CF coincides

with CA, so that the arch AF=«0, the sine FG is also

^o, and the cosine CO, is equal to the radius CA,or 1 ;

and that while by the revolution of the line CI'", the arch

AF increases from to a quadrant, the sine FG increa-

ses from to 1, and the cosine C.\ decreases from 1 to ;

hence it appears tliat sin. 03-=0, cos. 0;r.:i:l, and sin.^T— l,cog. A^^ro.
Again, the line CF, continuing to revolve, so that the

arcli AF' increases from a quadrant to a semicircle, the

sine F'G' will decrease from radius to 0, and the cosine

CG' will increase from 0, until it be equal in magnitude
to the radius ; and, moreover, at equal distances from
the extremities of the diameter in the two quadrants,

the sines will be equal, as also the cosines ; the latter

however will lie in contrary directions, in respect of the

line BE passing through the centre ; from which it

follows, that, setting aside the consideration of this dif-

ference of position, the sine and cosine of any arch

have the same absolute magnitudes as those of its sup-

plement.
Suppose next the revolving line to move over the

fourth quadrant, so that the variable arch, from being

equal to 51-, increases to | jt ; the sine F"G" will now
have a direction contrary to that which it had before,

lying on the opposite side of the diameter AD, and will

increase from 0, until it be of the same magnitude as the

radius, while the cosine CG" diminishes from the magni-
tude CD— 1 to 0.

Lastly, let the revolving line be supposed to move
over the fourth quadrant, so that the arch may increase

from J
T to 2 X, then the sine will decrease from the

magnitude CE^Zl to 0, and the cosine CG'", changing
to the direction it had in the first quadrant, will increase

from to CA— 1.

10. We have now considered the variable arch as

having increased from until it has attained the mag-
nitude 2 X, and, from the nature of the figure, we may
suppose it to increase indefinitely, and may continue

to trace the changes in the position and magnitude of

the corresponding sine and cosine ; but these will all

return in the same order every time that the arch is

augmented by a complete circumference. We shall,

therefore, without pursuing the subject farther in this

way, proceed to consider how the analytic expressions

we have found for the sine and cosine correspond to the

changes we have remarked in their geometrical posi-

tion.

In the formulas (B) of ^ 7. viz.

Cos. («^^l:z.A)^:cos. a cos. A^ri^rsin. a sin. b ;

Sin. (g~~l~A)~sin. a cos. A^lticos. a sin. A ;

let us suppose aH^Ajr, then, as in this particular case, cos.

a~0, sin. c:z:l, we have,

Cos. (ix-±r;A)zr=i^5in. b ; sin. (^xzdr:)::rcos. h.

Hence it follows, that if we consider the cosine and
sine of an arch less than a quadrant as positive quan-
tities, the cosine of anarch greater than a <iuadrant,

but less than a semicircle, is negative, and its sine is

3 E 2
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positive. If wc luke 6—1^3-, vc have cos. a——
1 ; sin.

^—0.

Again, in ihe same formulas, kl us suppose a—^; then,

from wlial has been just found, we have,

Cos. (^=i=i)~—COS. b : s n. [!r=*rzf>^ p-^in f>

;

which slievvs, that the sine and cosine of an arcii compre-
liended between tt and -|5r, are both negative ; and when
t'^Zl'^, we have cos. J^r— ; sin. l-^ZZ— 1.

Let us next put «~|;rin the formulas, then, proceeding
as before, we liud,

Cos. (§5r=^«]:;:c±::sin. 6 ; sin.
(
j!r=±=A):z:—cos. b ;

and hence it tollows, that when an arcn is comprehend-
ed between |55- and 2!r, its cosine is positive, and its sine

negative.

By comparing these results with the geometrical figure,

it appears,

1. That from the point A to the point D, where the

arch ABDziZtt, the sines are positive.

2. That Ironi tne point D to the point A, where the

arch ABDEA::i:2t, that is, from a- to 2 tt, the sines are

negative.

3. That from the point A to B, where the arch AB~
^ff, the cosines are positive.

4. That from the point B to E, where the arch

.\BDE^|t, thatis, fromi5rto|5»-, the cosines are nega-

tive.

5. Lastly, that from the point E to A, where the arch

ABDEA^25r, that is, from |^ to 2^, the cosines are posi-

tive.

Hence, upon the whole, it is evident, that the sines

change their sign when they pass below the diameter

AD, and the cosines, when they pass to the other side of

the point C, or when they change from one side of the

diameter BE to the other.

11. The mode of deduction by which wc have found

the cosines and sines of the arches l5r=±=*, ^7rz:i^b,

3-»—'

—

f^
^ enables us in like manner to determine the

cosines and sines of the arches |;r::i=i5, |5i-=±=6, Sec. and

in general the cosines and sines of the arches-^=J=i, n

being any number whatever. These will be found to

admit of being all included in the four following for-

mulas.

Cos. (^-^=i=zb\ zr=I=sin. b ;

Cos -cos. b
;

Cos.
<!•?; -j- 3

n
2

+ 4
(
/4n

izs

/'lH+ 3
,

.\

b j:^-)-cos. b ;

Sin. [

—

-—5r-=±=6 Jm-l-cos.A;

bm. I
—-p—5r=±=6 I ::i |_sin. b

;

Sin. [—j;—5r=±=6 jir—cos. b ;

Sin. I 7r=i=i'; j
' "I" b.

Hence it appears that any sine belongs to an infinite

number of different arches, and the same is also true

of any cosine.

12. By recurring to Table (A) of formulas (§ 7.) and

taking the sum and difference of the first and second,

as also of the third and fourth, wc get this other Table.

(1.) Cos. {a—A)-|-cos. (a-J-i)—2 cos. « COS. 6 ;

(2.) Cos. (a

—

b)—cos. {a-i-6)zz2 sin. a sin. b;

(3.) Sin. (n-l-A)-f-sin. (o

—

b)= 2 sin. a cos. b ;

(4.) Sin. (a -1-6)—sin. (a—6).:z2 cos. a sin 6.

In these let K/'-f y) be substituted for c, and ^[/t—rj)
for 6, then they become,

(D)

(1.^ Cos. 7-l-cos./;—2 cos.i(/!-|-f/) cos. i(/!

—

ij)
;

(2.) Cos. y—cos./;:^2 sin. -f(/'-t-'/) sin. }[/i—y) ;

(3.) Sin. /;+ sin. y—2 sin. t (/'-f y) cos. \jt—y) j

(4.) Sin. //— sin. y—2 cos.i(/i4-y) sin. l^Ji—y).

And in the same formulas let n /i be put instead of A.

and /; instead of b, n being supposed to denote any num-
ber, and /I an arch, then we shall get,

(E)

(1.) Cos. (n— l)/i-|-cos. (?z-f l)/irr2 COS. /i cos. k/(
;

(2.) Cos. l>i— I) /i—COS. («-|- l)/(n:2 sin. /! sin. ?;/! ;

(3.) Sin. (n-|-l) /;-|-sin. (;!— l)/;rr2 cos./; sin. ?;}; ;

(4.) Sin. {n+l)/i—sin. (?!— l)/ir:2 sin./i cos. ?;/;.

13. By the help of the first and third of this last set

of formulas, we may express the cosine and sine of any
multiple of an arch, in terms of the cosine and sine of

that arch. For let the first formula be put under this

form

:

Cos. (;;-|-I)a^2 cos. a cos. na—cos. {>i— 1) a;

then, putting x for cos. a, and y for sin. a, and multiply-

ing its last term by x^-(-!/^~l, to render its terms
homogeneous, it becomes

Cos. (n-|-I)a^2j:cos. na— {^"^ +y^) cos. [n— 1) a.

In this expression let n be supposed successively

equal to the numbers 1,2,3, Sec. and the results will be,

Cos. 2aZZ2x cos. la—{x^+y^) cos. Oa j

Cos. 3n::^2jrcos. 2a—(x^ -{-!/") cos. la;

Cos. 4a^2j: cos. 3a—(x-^-j-t/^^ cos. 2a ;

Cos. 5n~2xcos. 4a—(ar'-f-y") cos. 3a.

Si:c.

Hence it appears, that each term after the second of

the series ot quantities cos. Oa, cos. !a, cos. 2a, cos. 3a,

&c. is derived from the two before it, by multiplying

the latter by 2.r, and the former by x^-|-;/^,and sub-

tracting the second product from the first. Accordingly,

observing that cos. OaZTl, we get from this series of

equations the following table of formulas.

(F)

Cos. lo~.r
;

Cos. 2n=x-—1/^
;

^

Cos. 3a~x"^

—

3xy' ;

Cos. 40= ;
*

—

ex^y- +y* ;

Cos. 5az:r5

—

\0t^ ij^ -i-5.ry* ;

Cos. 6a=:-r6

—

I5x*i/- + I5x^y*—y^ i

kc.

And, in general, cos. ?!a~
^{„— 1)

1
V + -

n{n-l)(n-2)(n-
3^^

^y^ &c.

1 • 2 • 3 • 4

n{n—\)in—2){n—S){n—4){n—5)^ ^^

"^l-2-3-4-5-6
Here the numeral coefficients of the terms are the

same as those of the alternate terms (that is, the first,

third, fifth, Sec.) of a binomial raised to the nth power.
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Again, the third formula, or sin. («+ 1) (/~2 cos. a sin.

tia—sin. {n— l)a, when its last term is multiplitd by

-r'+y-^:!, becomes

Sin. (n+ l)«—2a.- sin. >i(i—(x- -\-y-) sin. {'i— l)a:

Hence, putting n equal to 1,2, 3, &c. we find

Sin. 2a~2jr sin. a—Lr^ +i/') sin. Oa ;

Sin. Sazz'iv sin. 2a

—

(x^'+y-) sin. la
;

Sin. 4«zr2.t- sin. 3a—{x' +y^) sin. 2a ;

Sin. 5azz2x sin. 4a—(«•'+!/") sin. 3a
;

&c.

Here it is manifest, that the law by which the sines

sin. Oa, sin. la, sin. 2a, Sec. arc deduced from one another,

is the same as that by which the cosines are formed :

we have, therefore, observing that sin. Oa—0,

(G)

Sin. la'^y
;

Sin. 2a:Zi2xy ;

Sni. SaZiZox'-'y—y'
;

Sin. 4aZZix-'y—ixy-

Sin. SaZZSx'^y— lU.r' '/+y'
Sin. 6a—6x

&c.

And, in general,

95n. na—;ix"~'y'

y—20x°y' +6xy^

„(n—l)(n-2) 3

I • 2 • 3
^

+
„ („_l)(n—2)(>;—3)(n- ^x"-5yS,

Here, as before, the coefficients are the same as those

of the alternate terms of a binomial, namely, the 2d, 4th,

6th, Sec.

These general formulas for the cosine and sine of a

multiple arch, were given by John Bernoulli in the Leip-

sic Acts in the year 1701, but without demonstration.

He was led to their discovery by observing, that in the

particular cases of cos. 2a, sin. 2a, and cos. 3a, sin. 3a, 8cc.

the coefficients were identical with those of the 2d, 3d, 8cc.

powers of a binomial ; of course the general formulas

followed immediately from the binomial theorem. We
shall in this article prove, that this must necessarily be

the law of the cocfhcienls.

14. If in the expressions from which wc have deduc-

ed the two preceding tables, we omit the factor x^-\-i/^,

which has been introduced only to render the terms ho-

mogeneous in respect of x and y, wc shall have simply,

Cos. 2a^2,r cos. a—cos. Oa;

Cos. 3n^:2.r cos. 2a—cos. la;

Cos. 4a—2jc cos. 3a—cos. 2a ;

See.

Sin. 2a:^2x Sin. a—Sin. Oa ;

Sin. Sazz.2 < Sin. 2a—Sin. la
;

Sin. 4a,^2x- Sin. 3a—Sin. 2a ;

Sec.

Hence the cosines and sines of the multiple arches
may be expressed differently as follows :

(H)

Cos. la— X ;

Cos. 2arr 2.r=— 1
;

Cos. 3azr 4jr3— 3x;
Cos.4a:^ Sx*— 8x3+1

;

Cos. 5a::z.l6x!—20a;3 4-5x;
&c.

And, in general, 2 cos. ?ia~

(2x"—»(2x)'-^-f "^"~^\2.c)"-'

(2x)'>-^-\- &r.

Also, 0)
Sin. \a^y ;

Sin. 2a-=z2xy ;

Sin. 3azz{ix'-~.\^y ;

Sin. 4o—(Sx-^

—

ix)y ;

Sin.Sa—(16x^-

And, in general, sin. ?;a—

C-' (2x)''-3 +.1-^(2,

\'2x'' + \)y.

r,)(n—i)
(2^)"-

(n—4)(?!

—

5)(!2—6)

f- 2 • 3
(2x)''-'-l- &c.^ y

We shall in the sequel also prove the truth of these

two formulas, by a direct investigation.

15. The tables of formulas (H) (I) proceed accord-

ing to the descending powers of the coshie x, we may,
however, have others which proceed according to its

ascending powers; but it will then be necessary to dis-

tinguish between the cases of n an odd, and n an even
number. First let n be an odd number, then we have

(K)

Cos. \a^x
;

Cos. 3a:z:—(3.r—4x')
;

Cos. 5az^5x—20x3+ i 6x(.

And, in general, cos. na

-i-r„^„"i!':^LO<nx-
l 2-3 ^l-2-3-4-5

,i{,i^~l){n-—9)(r2''
. _ _ i£)..+ S.C.]

2 • 3 4 • 5 • 6

The upper sign having place when Ji is of the form
4m+ l, and the lower when it is of the form 4m+3.

In like manner, n being supposed odd, we have

(L)

Sin. lat^f/
;

Sin. 3a^:—v(l—4.r')
;

Sin. 5a:^y(\—12x3+ lex").

And, in general, sin. narz:
„^_1 („=_1)(„2_9

x^H i '-^ X*1-2 ^ I • 2 3 . 4

(n'—\)[n''—9){n-—25)

1-

1

-x«+ &c.
-I

And here the same rule is to be observed with respect

to the signs, as in the preceding general formula.

Next, let n be an even number, then

(M)

Cos. 2a——(1—2x2') ;

Cos. 4arrl—8x^+8x« ;

Cos. 6a=:— (1— 18x'+48x*—32x«);
&c.

And, in general, cos. nx'zz

=±=r x2-\—i—ix*
L 1.2 ^1.2.3.4

«»(n2

—

4)[„i—16)

1-2-3-4 -S-ft
+&C.3



406 ARlTIliMETIC OF SINES.

Also,

(N)

Sin. 2a~2.r!/

;

Sin. 4a:z:—iy(4x— 8x^) ;

Sin. 6a^ y{6x—32x^+32x5);

And, in general, sin. na~

I 1 • 2 3

-1—

^

'-^ '-x^— &c. C y^l-2-3-4-5 5

With I'espect to the signs, the upper is to be taken

when 71 is of the form 4(k+ 2, and the lower when it is

of the form 4m.
16. Because 7-^— 1—y-, we have, by the formulas of

Table (H), when n is an odd number,

(O)

Cos. la'^^x

;

Cos. 3a::zj(l— 4i/^) ;

Cos. Saz=x(l—12i/" + 16!/'') ;

&c.

4 ^

/+ hc.l

And in general, cos. na'^z

^ —-y^ +
1 • 2 • 3

(n°—1)(>;^—9)(n^—25)

1-2-3-4-5-6
Also, by Table (I),

(P)

Sin. Ian:!/

;

Sin. Sazz^y— iy^
;

Sin. 5az:5y—201/3 -f 161/5 ;

And, in general, sin. na:^

"^—
1 • 2-3 ^

^
1 • 2 • 3 • 4 •

5"^

And when n is an even number, by Table (H)

(Q)

Cos. 2aZ=l— 2!/^;

Cos.4n=:l— 8y'+ Si/*;

Cos. 6aZIl— 18y^+48!/*-

And, in general, cos. nazz

.32t/«

i-li-vM
„2(„2_4)

1-2=' ' 1 • 2 3 • 4

1 • 2- 3- 4- 5 -6
!/«+ &C.

Also, by Table (I),

(R)

Sin. 2a—2.r!/
;

Sin.4a—x(4!/—8i/3)
;

Sin. 6ol=-( (61/—32!/^+ 32i/5 :

And, in general, sin. na—
( nhi''—4) ,

^^^y-
1 .o. J y

2 • 3
_2 ^\f^2

^l-2-3-4-5^ >

17. Vieta first discovered the formulas contained in

Tables (H), (I), (P), and (Q); and he regarded them,

not as properties of sines and cosines, but as properties

of the chords of arches, and their supplements, to which
they may be easily reduced by considering that the
chord of an arch is twice the sine of half the arch ; and
that the chord of its supplement is twice the cosine of

half the arch. Vieta did not, however, give the general

formulas, but only the method of continuing the particu-

lar formulas to any extent.

The general formula of Table (I) was given as a the-
orem relating to the chords of multiple arches, but with-
out demonstration, by John Bernoulli, in the Leipsic
Acts for 1701. Afterwards James Bernoulli gave, in the

Memoirs of the Academy of Sciences for 1702, two for-

mulas for the chords of multiple arches, which corres-

pond to the general formulas of Tables (P) and (Q), but

the first had been previously found by Newton.
18. We come next to investigate formulas which shall

express any power of the sine and cosine of an arch, by
means of the sines or cosines of its multiples ; for this

pui'pose we resume the formulas of Table (E), viz.

2 cos. a COS. ?!a—cos. {n— l)a-f-cos. (re-f l)a;

2 sin. a sin. namcos. hi— l)a—cos. ();+l)a;

2 cos. a sin. 7m:::Zsin. (»-)- l)a-|-sin. {ii— l)a ;

2 sin. a cos. «a—sin. (?;-|-lja—sin. (n— l)a.

Now, by the first of these formulas, 2 cos. ^a^l-)-cos.

2a; therefore multiplying both sides by 2 cos. a, 4 cos.

^a—2 cos. a-f2 cos. a cos 2a ; but by the first formula, 2

COS. a COS. 2Qn:cos. a-f-cos. 3a, therefore,

4 COS. 5a—cos. 3a-|-3 cos. a.

Again, let both sides of this equation be multiplied by
2 cos. a, and we have 8 cos. *a::z2cos. a cos. 3o-)-5 cos. a

cos. a ; but 2 cos. a cos. 3a—.os. 2a -f- cos. 4a, and 2 cos.

a COS. aml-f-cos. 2a, therefore, substituting,

8 cos. *a—COS. 4a-f-4 cos. 2a 4-3.

Proceeding in this way, multiplying each result by
2 cos. a, and substituting lor 2 cos. a cos. na, its value, as

indicated by the first formula, we may form the follow-

ing table

:

(S)

Cos. a:ncos. a;

2 COS. "a^cos. 2a-|- I ;

4cos. ^aiZIcos. 3a+ 3cos. c;
8 COS. *aZZCO%. 4a-|-4 COS. 2a -f 3 ;

16 COS. *an:cos. 5a-j-5cos. 3a-|-10cos. o ;

See.

And, in general, (2 cos. a)"

, . , 2n{n—1) , ,.

2 cos. na-\-2n cos- ("—2)a-j j——^cos. (jt—4)a

2«(h_1)(i2—2)
+-

the formula ending in

2n{n

3

'y.n[n-

-cos.(«—6)a-|- &c.

-l)(?i-2)8cc.

&c.
cos.(«

—

n)a, or

, . .,.,,.^l)(n—2) &c. ,.

else m—^^ -^ cos. a, accordmg as n is an
1 * 2 • 3 Stc.

even or an odd number ; and in the former case half the

expression is to be taken.

Next, from the second formula we get 2 sin. "aziTl—
cos. 2a, let both sides of this equation be multiplied by

2 sin. a, and the result is 4 sin. 3am2 sin. a—2 sin. a cos.

2a ; but 2 sin. a cos. 2a:i:sin. 3a—sin. a, therefore

4 sin. ^am—sin. 3o-|-3 sin. a.

By proceeding in this way, we may form the following

Table :
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-1)
COS. (?i

—

i)a

(T)

Sin. oZTsin . a ;

2 sin. "aZZ—COS. 2a-{- 1
;

4 sin. ^aZZ—sin. 3a+ 3 siu. a
;

8 sin. "(("COS. 4a—4 cos. 2a+ 3 ;

16 sin. 'anisin. 5a—5 sin. 3o+10 sin. a
;

And, in general, (2 sin. a)" 3:

—l-9<;in«n—I—
9.>7^;n (n

—

2)az^i^ ~ \ sin.(;i—4)a

—I——5^ ii ^sni. (n—6)a=l!— Sec.

I • 2 • 3
^ '

or (2 sin. a)" ZI
2h(«-

~'77.2C0S. JM— I—
2?;.r.ns.(n—2)a=i=

—I——

i

'--^ ^cos. (n—6)a ' Sec.
1 • 2 • 3 ^ ^

In the first of these two series the upper sign is to be

used when ?i is an odd number of the form 4m+l, and

the lower when it has the form Am— 1 ; and, in the se-

cond series, the upper sign is to be used when n has the

form 4m, and the lower, when n, is the double of any

odd number.
19. The cosine and sine of an arch admit of being ex-

pressed very consisely by means of the imaginary sym-

bol v'— ') fo"" ''i^^ purpose we employ these two for-

imtlas :

Cos. (n-\- l)a^cos. a cos. 77a—sin. a sin. j;a ;

Sin. (n-|-l)a^sin. a cos. ??n-f-cos. a sin. 77a ;

which follow immediately from the first and third for-

mulas of table (A). Let the second be nuiiliplied by the

indefinite quantity v, and added to the first ; the result

is,

Cos. (/i-j-l)a-}-xi sin. (a— \)a
' (Cos. a-\-x) sin. a) cos. 77a.

-{-(Cos. a sin. a) v 'sin. na.
^1'

Let us now suppose that v has such a value as satis-

fies the equation v:^ which can only happen by giv-

ing to it the imaginary value V— 1, then, as by this

assumption, v sin. a'zz sin. n, it is manifest that our

last formula becomes
Cos. (;!-)- l)a-fT> sin. («-j-l)a;

^(Cos. a-{-v sin. a) (cos. 7ia-\-v sin. 7m),

And hence, by giving to n the successive values 1, 2,

3, Etc. we obtain,

Cos. 2a+-i> sin. 2a^(cos. a+v sin. 0)2 ;

Cos. 3a -|- -J siu. 3azr(cos. a+v sin. ay ;

he.

And, in general,

Cos. 7ia-\-x' sin. «a^(cos. a-i-i> sin. a)".

By multiplying the latter of the two formulas,

Cos. (?!-)- l)ai::: cos. a COS. 7ia—sin. a sin. ?;a ;

Sin. («-f l)a~ sin. a cos. ?!a-f cos. a sin. 77a ;

by V, and subtracting the result from the first, we ob-

tain, by a like mode of proceeding,

Cos. (n-f \)a—Tj sin. (;;-)- l)a

~(Cos. a—-u sin. a) (cos. na—v sin. wa) ;

from which it follows, that

Cos. 2a—-v sin. 2azr(cos. a—x' sin. a)-

;

Cos. 3a—T) sin. 5a~(cos. a—v sin. ay ;

And, in general,

Cos. na—v sin. «o^(cos. a—v sin. a)".

Upon the whole, then, we may conclude, that »

being any whole number whatever, and v denoting

Cos. ng—^'Z.v sin. »»~(cos.n~'~-» sin. c)".

But it is easy to shew, that the same must also be

true, even when 71 is a fraction; for ;n and « being any

two whole numbers, we have manifestly cos. b
~''~v sin.

X
b equal to (cos. 77ibZ''~.v sin. 7/ii)"'' and also to

X i
(cos. ;iA:^i-^t' sin. 7!6)"' hence (cos.»i<') '~t sin. )hA)"' ^
{cos,.~'~iibv sin. ?;6)'" and cos. »i&— I

~
v sin. mA~(cos.

"' 717

7tb
—^— T sin. Tib) n^ that is, putting m/;^-a (from which

it follows, that az:Z"b,) and substituting for v its value,

^/-l,
(U)

„ m . .771, ,_ . .."'.

Cos.—a=i=^ 1 sm.—a~(cos.a:=!

—

^ j sm. cln
71 ^71

From the two formulas contained in this expression,

by adding and subtracting, and putting simply 71, instead

r
'"

ol —, we cet
71

' °

(V)

Cos. ?7a—4') (Cos. a-f-^ZTi' sin.o) + (cos. a—

-/Znsin.a)"!

Sin. 71a:::-—=r -I (cos. a + VHa sin. a)*—(cos. a—

a/ 1 sin. £/)" >

These imaginary expressions for the cosine and sine

of a multiple arch, are at once remarkable lor tne sim-

plicity of their form, and for tlie great number of im-

portani consequences to which they lead. The formula

(U,) from which they have been derived, was first dis-

covered by de Moivre, who was led to it by observing

the analogy which subsists between circular and hyper-

bolic areas.

20. We shall now give some application of these ima-

ginary expressions ; and, in the first place, we shall

investigate the general formulas of tables (F) and (G)

for the cosine and sine of a mulliple arch.

Let cos. a and sin. a be denoted as before by x and w,

then we have,

Cos. na=i
I

(.r-f v':ZT!/)"+(-^—'/.Zl!/)"}

1

:('-+v/—li/)"—(^—V/-—vjY]Sin. 77a^z- ,

Let C, C", C", C"", Sec. denote the coefficients of a

binomial raised to the wth power, that is let C'.:zi, C":z:

"("—!) r,»—"("—')("—

2

) ^^
1 .2 ' 1 .2.3 '

Then, observing that the scco.-.d, fourth, sixth. Sec.

powers of v'— ' ^''^ alternately— 1 and -(- 1, and tliat

its first, third, fifth. Sec. powers are alternately, ^—

1

and—\/— 1, we have, by the binomial theorem,

(jc+y/^y)"= r" -I-\/^ C'r"-';/—C"x"-2!/2—Sec

.

(x—v/IIT!/)'':z:.r"—v/— 1 C'.r"-'!/—C".r"-2!/2+ Sec.

Hence, taking half the sum of the two series, we get

Cos. na=x"—C"x'^-y~ +C"'.i"-*Li*~i' ".(^"i/M"

&c.
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And, again, taking hall" the difference, and dividing

by v/— 1, we find,

Sin. «o=:C'-<"-iy—C"'^"-3i/^+C''j;"-^!,5—Sec.

which are the two formulas we proposed to investigate.

21. We shall next, by means of the two imaginary

cxpi-essions for cos. na and sin. na, investigate the gen-

eral formulas of tables (H) and (I)

Because a-^+i/^rzl, and x^ + y^ — [x + \/— \y) X

{^x—V^^ij), therefore j7—'/^i/=jq:^^/^|^ •«' -^

-fV'— l!/be, for the sake of brevity, denoted by/;, then

X—•/ 1^/—-, and consequently the two formulas (V)

become

Cos.na-|(/.'.+^-i); sin. „„-^(/.'.-l)

Supposing- now z to denote any indefinite quantity, let

P:n + -/i+ -^/i2+ ;-'/z^+ h.c.ad itijin.

Q=l+-+T2+r3 + £^c. ad mjin.

Then, adding and subtracting, we have

iCP+Q)=l +\Z (/.+ij +|Z^ (/,2+ i,) + &C.

|-(P_Q)=i. (/.-i) +1^^ (/r _-i) + Sec.

But the series expressed by P and Q being manifestly

geometrical progressions, we have PzI:j—— , and QzT

and the latter into a like series

. zf+zT+z'f"-- +--!/''"'+ ^c.
where the symbols F', F", Sec /', y", &c. denote func^

tions of COS. a and sin. a, which arc entirely independent
of z, then, as it is manifest that we must have cos. azzF',

COS. 2arrF", and in general cos. ?ia^:F("'; (where (';) is

to be understood as indicating the number of accents

placed over F), also sin. «:3/'', sin. 2a:^/", Sec. and ift

general sin. ?m~y"'; it follows that cos. na must be
identical with the coefficient of z" in that developement

1 jcz
of the fraction —-,—? which is arranged accordine:

to the ascending powers of r, and that sin. na must be
identical with the coefficient of z" in the like dcvelope-

y z
ment of the fraction -—'-^—;—5, the letters x and y

I—2xz-\-z

being put as before for cos. a and sin. a; therefore the

determination of the general expressions for cos. na and

sin. na is now reduced to that of the coefficients of zn in

these two developements : But the two may be reduced

to one, namely, that of the fraction -—-

—

_ , ; forsup-i—-a -^ ~i~
posing it to be

1 +C'r+C";'+C"'z^ . . -fC("->)2«-i+C("bn+ Sec.

it is evident that the coefficient of z" in the develope-
1 xz

ment of ^, will be C'"'

—

xC ("-i), as will ap-
1

—

2xx + z'

pear by multiplying the scries by 1

—

xz, and that the

yz

—; therefore

j-^=H)

coefficient of :" in the developement of -— —
^

will be i/C ("-''. The determination of cos. na and sin.

na is therefore evidently reduced to that of the coeffi-

cients of z" and z"~^ in the developement of the frac-

1

tion-

?* |(P+Q)_ ,1^ ,

-J(P-Q)r:—l-^i- .

If we now consider that
-l(/'"-\— ) IT cos. na, and

( fi

»

— .— l^sin. 7ia; from which it follows, that

A T', 4.- j— COS. a, \(/i'^-\—5) = cos. 2o, Sec. also that

=
I A Izzsin.a—

;

I fi^ 5- 1^ sin. 2a, Sec.

and compare the two values of i (P-fQ) and of -i (P—Q)
with one another, it will immediately appear that the

infinite series

1+z COS. a-\-z' COS. 2«-{-z3 cos. 3b+ Sec.

. , . r ' .
1 ZCOS. Q

, ,

IS equivalent to the traction -—
; and that^

1—2z COS. a-fz2

the infinite series

z sin. a-\-z^ sin. 2a-\-z^ sin. Sa-f Sec

. , , r ^ sin. a
is equivalent to the Iraction — —

.

1—2z cos. a+ z^

. Let US now suppose that the former of these fractions

is developed into a series of the form
1 +zF'+z^F"+z^F"' . . . +znF('0+ Sec.

l_2.rz-f z^'

Puttincr this fraction under the form
1

-and
l_(2.r—r)z

considering {2x—2)z as a single quantity, by algebraic

division, the fraction is resolved into the series

l+)2:c—z)z+ (2:r—z) = z--f(2x-z)^z^..
_j.(2a:—z)»-iz''-i-f (207—z)"z''+ Sec.

By comparing this developement with the develope-

ment according to the powers of z, namely,

l+C'z+ C'z^-fC'"z\ . . -|-C("-i)z"-i-|-C("b«-|- Sec.

and considering that the two series must be identical, it

will appear that if A be the coefficient of z° in the de-

velopement of (2x—z)", (that is of the first term of

that developement) A' the coefficient of z in the deve-

lopement of {^x—z)"-S A" the coefficient of z^ in the

developement of (2x—z)"-^, and in general A^") the

coefficient of z"> in the developement of (2.r—z)'^™, we
must have

CW=A+A'+A"+A"'+ Sec.

In like manner, if B denote the coefficient of z° in the

developement of {2x—z)"-^ B' the coefficient of z in

the developement of (2x—z)"-2, B" the coefficient of

z- in the developement of (2^;—2)"-3, Sec. it will appear

that
C("-i)=B-|-B'+B"+B"'+ Sec.

But by actually expanding the quantities (2r—2)", {2x

z)"-i, {2x—z)"-^, Sec. into series by the binomial the-

orem, it is easy to see that

A=H-(2x)" ;

A'=—{n—\){2xY-^;
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&c.

Also that

B'=—(n—2)(2jr)"-'-

B"=+^ -3) ("—4)

B"'=-i^

1 • 2

-4)(«-

(2x)«-

5) ("-6),

1

(Sx)"-''.

Therefore, substituting these values of A, A', 8cc. B,

B', &c. in the values of C"), C("-»), we get

2(Cf"'—xC("-" )ZZ2 COS. naZZ

2(x)«—n(2x)''-='+'4^^C2^)"-'

n[K—4) {n-

f~"~2 •

-5)
(2x)"-6+ &c.

(2x)n-''4- &c. [• y}'

and ?/C("~''^ sin. na^r

|(2x)«->_(n_2) (2x)'-3+
("—SK"—4) (ax)'-^—

(n—4) (n—5) (n—6)

1.2-3
22. The formulas

Cos. TZfl—i {/!" 4-—• ) ; sin. wa— =-(/i" — )'

\ fi / 2^— 1 \ PI
afford also an easy mode of investigating the general

formulas for the nth powers of the cosine and sine of

an arch, which we have given in tables (S) and (T).

Put —^y, then 2 cos. wo"/!" +9", 2^^— 1 sin. ?ia~

/i"—y" ; let n~l, then we have 2 cos. a^/i+ y, and
by the binomial theorem, putting C for n, C" for

" ("-'^
, C" for " ^"-') ("-'^

&c.
1 • 2 ' 1 • 2 • 3

(2 cos. «)"=/;" +C' /in-iy+C"/!"-^ y^+C"'/i"--3 (73_|.

Sec.

here /; is made the leading quantity ; but since we are

at liberty to make either /j or q the leading quantity in

the developcment of (/!-|-7)"Ii:(?+/0'' , we have also

(2 COS. a)" =?" 4-CV"-' /i+C" (/"-2 /i^ +C"' y-i-s p^ +
&c.

therefore, taking the sum of the two series, we get

2 (2 cos. «)" zr/i" +'/" +C'/'?(A"~'+9"~')-|-

Now, /!"-!- 9" n2 COS. na, /i«-2-f 5r"-2~2 cos. (n—2) a,

1

also /jynz/iX— =11,^n-4^.j,n-4—2 COS. (n—4) c. Sec

/jZy* 1=1, Sec

therefore, substituting and dividing by 2, we get

(2 COS. o)" :^cos. «n+C' COS. (?(— 2) a+
C" COS. (n—4) o+C" COS. ("—6) «+ Sec.

By continuing tlie series, we shall, as often as n is a

whole number, find terms which contain the cosines of

negative arches, which, however, are precisely the same
as those of tlie corresponding positive arches; because
cos. (n—??i) a and cos. (m

—

li) a are identical, each be-

ing COS. ma cos. na— sin. jna sin. na: Now, as in the

developement of (Z^+ i?)", when n is a whole number,
the terms placed at the same distance from the extremes
have the same coefficient, the same thing must take

place in the expression

Vol. II. Part II.

COS. na+C cos. («—2) a+C" cos. ?!—4; <i

-fC" cos. (n—6) a-f Sec.

And besides, the cosines placed at equal distances from

tlie extremes of this formula arc equal ; for the fust is

cos. na, and the last cos. {11—2n) n~cos. {2n—v) aZZ,

COS. na, and so on ; we may ihcrefore omit the terms

containing the cosines of negative arches, provided wc
take the doubles of those which contain positive arches,

and by doing so our formula will be abbreviated to

(2 COS. Q)"r=2 cos. nn+ 2C' cos. {n—2) c+
2 C" COS. (n—4) a+ 2C"' cos. (n—6) a+ &c.

If we now consider that when n is an even number, the

formula has a term at an equal distance from both ex
tremes, and expressed thus,

n{,,—\) {n—2) (n—1-+1)
— COS. (n

—

n) c,

1

which term being single in the developement, must not

be doubled ; and if we further remark, tliat cos {n—n) a

IZcos. Oa— 1, the truth of the general formula of table

(S) will be obvious.

The general formula for sin "a of table (T) may be

investigated in the same manner from the impossible

expression sin. naiz =^1/'"—Trli but it maybe^ 2^—IV /'"/

otherwise deduced "from the formula for cos. "a, by sub-

stituting if

—

b instead of a [v being as before put for

a semicircle). It tiien becomes, remarking that cos,

(|b-—o)^ sin. 4, (2 sin 6)" ir
2 COS. n (ia-

—

b+^C COS. (n—2) (^t—6)

+2C" COS. (n—4( \v—b)-\- &c.

The terms of this series, being all of the foi-m cos.

m (Jsr—6), may, by the formulas of § 1 1, be changed in-

to others of the forms =i= cos. m6, when ra is an even
number, and of the form =J= sin. mb, when m is odd, and

the result will be the general formula of table T.
23. The first of the two imaginary formulas (V) af-

fords an easy method of resolving a trinomial expres-

sion of the form
z'n—22" cos. c-f 1 ;

where n denotes a whole number, into as many trino-

mial factors of the second degree, having the form z^—
2Cr-f 1, as the number 71 contains units.

As it appears from the tlieory of equations, (see Al-
gebra, § 245.) that to determine the value of x in the

equation x*"—2Cx" -f 1~0, C being supposed a known
quantity, is the same thing in effect as to resolve the ex-

pression x2"—2Cx'' -|- 1 into its simple factors, it fol-

lows, that to effect the solution of the problem under
consideration, we may have recourse to the theory of

equations. Accordingly we assume
r^"—22" COS. a-t-lz:0;

and dividing by 2"
, get

1

2" A 2 COS. aZZ.0-
2"

Now if we compare this last equation with the equa-

tion 2 cos. n-vzz.it" +— ) when put under these two

form.-»

1

f,n _j 2 COS. ni'^rO
J

/'
—f-/i"—2 COS. nvZZ.0 ;

3F
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where p is put for cos. T'-t-y'— 1 sin. -y, it will appear
that we may saiibfy it, and consequently its equivalent
2^"—2c" COS. a+lnio, in two ways, namely, by assum-

ing r~/i, and z^—,
provided that in eacltcase we also

assume cos. jzzi^icos. therefore remarking that—IZ

cos. -u—t/— 1 sin. 1), it is evident that two roots of the

equation 2^"—2;" cos. c+ l^O arc

2~c03. XJ-I-
v'— 1 sin. V ;

zZZcos. -v—V— 1 sin. v ;

and hence again it follows, Irom the doctrine of equa-

tions, that the trinomial 2"—2c" cos. a+l has for di-

visors of the first degree thtse two expressions

:

z—cos. -V— <J
— 1 sin. -V ;

2—COS. ^v-\-^J— 1 sin. -v.

These are both imaginary expressions, on account of

^he symbol yj— 1, which they involve, but taking their

product, that symbol vanishes, and we get, putting 1 for

cos. ^I'-fsin. ^D,

z}—2rcos. iy-fl;

an expression free from, impossible quantities, and
which is also a divisor oi the proposed trinomial. Now
the arch v is to be determined from the equation cos.

nvzLcoi,. a, but as the cosine of any arch is identical

with the cosine of the sum of that arch, and any num-
ber of complete circumferences, it follows, that we may
suppose cos. nv equal to the cosine of any one of the

series of arches, a, a+ 2^, a+ 45r, a+ 6^, he. from which
we may infer, that v may be taken equal to any one of

the series of arches —, 1 , 1 , 1 , &c.
n 71 n n n n ii

therefore, substituting each of these values of -u in the

expressions of 2^—2z cos. -D-t-l, the results will all be

factors of the trinomial 2-"—2:"cos. a+l. It is only,

however, the first n factors that we need attend to ; for

the second, third, See. sets of n factors, will be merely

repetitions of the first, because cos.

(±+.,)=c
a

n
and COS. (^

la In \

\n n I

+ 2(M-il.\_,) :cos.

/^+2^-f?^)=cos.f^-f-], &c. Therefo

the whole, the trinomial

Z-"—2;"cos. 0+1,
has the following divisors of the second degree>

,3

re, upon

COS. + 1

/ a 25r\
,._2.cos. (-+-)-fl;

2=_22cos. (-^+^)-fl;
• • • • /a 2C«— 1) \z^-22cos.(--f-i^-I) + l,

tlie numbers of which will be 7i ; and as the trinomial

in question is of the 2Hth degree, it must necessarily

be the product of all those divisors. This very beauti-

ful analytical theorem is due to De Moine, as appears

from his H/isccllanra Aiialijtica.

24. If we suppose the arch (7~0, then cos. a^Il, in

this case the trinomial 2""—2:" cos. a-fl, becomes
(i"— 1)", and the factors are

2^-22+ l=:(z-l)2;
, 2?r

z^—2z COS. 1-1 ;
n

•> - 45r
z-—22 COS. \-\ ;

n

•,"• 2(7!—

I

2' 22 COS. -i 3-+1.
71

If again we suppose o—t, then cos. o—— 1, and the
trinomial 2^"—22"cos. a-fl becomes (2" -j-l)^, there-

fore the factors of this quantity are,

z»-f22 cos. -^-t-1 :

n

22—2z COS. — -f 1 ;

22—2z COS. \- 1
;

n

2^ 22 COS.
(2?;— 1)3- -jrl.

These two last formulas are the analytical expressions
of the two parts of that beautiful theorem in geometry,
which was discovered by Cotes, and is therefore com-
monly called the Cotesian theorem. Its enunciation
may be as follows : Let the circumference of any circle

be divided into 2n equal parts, at the points AO, Al, A2,
A3, Sec. ; let PC be a diameter drawn through the first

of these points, and from any point P in that diameter ;

or in that diameter produced, let straight lines PAO,
PAl, PA2, &c. be drawn to all the points of division:

then put r for the radius of the circle, and 2 for CP,
the distance of the point P from the centre. In the
first place, the continual product of all the lines drawn
from P to the points AO, A2, A4, &c. (that is, to the

even numbers,) is equal to 7"—z" , if the point P be
within the circle, as in Fig. 8. or to 2"

—

r" if the point

P be without the circle, as in Fig. 9. And in the second
place, the continual product of all the lines drawn from
P to the points Al, A3, A5, &c. (that is, to the odd num-
bers.) is equal to r" +:", both when the point is within,

and when it is without the circle.

In demonstrating this theorem, we shall, for the sake
of brevity, suppose »"~1, then, as the whole circumfer-

ence will, upon this supposition, be 2?r, it is manifest that

27r TT Itt
the arch AO, AIzz ^—r:—, the arch AO, A2—— , the

2k 71 n

arch AO, A3zi— , Sec. Draw a straight line from C to

Al ; then, by the elements of geometry, (PAl)^—PC^

—2PCxCAxcos. (A0,A1)+CA^=:2=—22C0S. — -fl.
71

In like manner it will appear, that (PA2)2^2'—22 cos.

[-l,and that (PA3)^iz;2—22 cos. 1-1) a"d so on
n 71

with respect to all the lines drawn to the remaining points

of the circumference ; therefore, remarking that PAO
—2— 1, Fig. 8, or 1—2, Fig. 9, it is evident, that the

product

fpAoW[PA2W(PA4^%8cc. to^PA2(»_l)V

is equal to the continual product of the trinomial quan-

tities
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(=-.l.)'or(l-r)';

z^—2zcos. \-l
i

n

s^—2-cos. \-\ ;
7!

z^~2z COS. -^^ '-—I- 1 ;

and that the product
(PAl)^x(PA3)=x(PA5)^ Sec. to (PA2;!— 1)2 is equal

to tlie continual product of the trinomial quantities

• • • n—

2

z^—2z COS. ^r+l.
n

And that when n is an odd number, the same function is

the product of the factors

z—\;
2x2-—22 cos. — +1

;

2n

=^—2rcos. — +1;
n

z"-—2? cos.
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I

sin. a sin. d

sin. (n-f-*) COS.a cos. A

sin. a sin. 6
'

COS. a COS. 6

tan. a

;

COS. (a-)- A)

sin. [a-\-b)

^
5.(a+
sin. b

' But
""" )" '

"'
i^tan. {a+f>), also similarly, ——1^

COS. ^a+ o) COS. a

COS. 6
~ tan. b, therefore,

, ,
,. tan.a+tan. b

tan. (a+b):^ -,.

* ^ 1—tan. a tan. A

be put for its value -, and the result will be

C'/—C"'/^+C^;5—&c.
tan. na~ r-.^-^——jr. ;— 1—C"?^+C^»'/<—&c. '

which is the general formula we proposed to investi-

gate.

28. We next proceed to investigate formulas, which
shall express the cosine and sine of any arch, in terms of
the arch itself; and for this purpose resume the two ge-
neral formulas (F), (G), the investigation of which has

Jf we now take the formulas for the cosine and sine of been given in § 20, and write them in this form,
the difference of two arches, viz. cos. (a^b) ZZ cos. a

, r ,\ 2... L I i\ ^
1.

• «-. /, "("— 1) sin. ''c
cos. o+ sm. a sm. b, sin. [a—0) ^sm. a cos. —cos. a sin. Cos. yza^cos. na

( 1
—

b, and treat them in all respects as we have done those \

+

Sin. na.~cos "a I

for the sine and cosine of the sum, we shall find

, ,^ tan. a—tan. b
tan. (a—b)~ ——

;
'' ^ 1+tan. a tan. b

these two formulas may be contained in one expression,

thus,

(X)

, ^ ,, tan. a=±=tan. 6
tan. (a=±=o)^ . .. r.

^ '
1 ^i^tan. a tan.

Again, because the secant of an arch is the reciprocal Cos. x~cos. "a (1 ^

of its cosine, we have sec. {az^zb)

; let the numerator and de-

1 . 2 cos. 2a

n[n— l)(n—

2

)
{n—3) sin. *a

I . 2.3.4 cos.ia

?isin.a; n{n—\){n—2)sin. ^a

cos. a 1.2.3 cos.%

&c.)

+ &C.)

Let us suppose nzz-, then, remarking that —'—
iz:

a COS. a
tan. a, and putting t and its powers for tan. a and its

powers, we have
x{x—a) «^

' cos. a COS. 6^=sin. a sin- b

jl{jc—a){x—2a)(:c—3a) I*

1 .2.3.4 a*
^^,^_^_,,^^_,_,,,_^^_^^_^

- . . ., _. (xt xix—a)(x—2a) t^ \
nominator of this fraction be both divided by cos. a cos. Sin. ar~cos. "a I ^

~-
j +&c. I

A. anfl vie. havft ^ . * . /b, and we have

1

sec. (a=:^d)~

But

cos. a cos. b

sin. a sin. b

cos. a COS. 6

and these formulas must necessarily hold true, what-
ever be the magnitude of the arch a. Let us, however,
suppose a to decrease continually, so as to become at

last less than any assignable arch ; then n will increase,

and — will continually approach to unity, and at last dif-

j sin. a c 1 r
"

-= sec. a, and —— ^: tan. a, &c. ; therelore, fer from it by less than any assignable quantity ;• and as
the factors x—a, x—2c, &c. will become each equal to

(Y) X, we shall have
, . sec. a sec. b

sec. (aiiiA) — -—-— -.
' l=t:tan.a tan. 6

Cos. a:—cos. "a f 1—-—- + ——

—

\ 1.2 1.2.3..

27. We might, by induction, derive lormulas lor the .

( x x^ \
tangent of 2a, ja, &c. the multiples of an arch from the Sin. j::^cos. "a \x—

j 2 3 "^
1 2 3 4 5—^'''j

1.2.3.4.5.6

-&c,

+ See,•)

27. We might, by induction, derive formulas for the

ingent of 2a, 3a, &c. the multiples of an arch from the

formula for the tangent oi a-\-b, but it will be better to

get a general expression at once from the formulas for I' Y^^ remains for us to inquire what is the value to

cos. na, and sin. na. Accordingly, dividing the latter ^''^^'^^ cos. "a approaches, when a decreases to 0. Now
by the former, and putting C, C", C", for the co-effici- L
ent of a binomial raised to the nth power, that is for n, cos. ''a

-1
~2

^ sec. %~1 +tan. ^a, therefore

"("—') "("—
^
)("—-)

, o,c. we have
^'"- ""= tan.r.a=

Cos.a= (l+tan. ^a]"^, and cos. "an ^1+ tan. 'aW,
1 • 2 ' 1 • 2 3 cos. na ... . , ,,. .,,

and this quantity, when expanded into a series by the
C'jc"-'V—C'".r"-^i/ -^ 4-C rr"-^1/?—

&

c

.

binomial theorem, is (putting t for tan. a),

I r -\
—^^

—

—-I*— &c.
Now, remarking that x and y are put for the cosine and 2 2.4
sine of the arch a, let the numerator and denominator of ., r .^- ^ • ^ j r

this expression be both divided by x" and let t =tan. a
therefore, putting - instead of n,

' For since tan. o > o, therefore —'— > 1, and because a > sin. a, therefore
'— tan. a , tan. a

-.
, but -:

1' . „ tan.rt
, therefore

is greater than I, but less than

therefore, ultimately, —'—= 1.

but a being supposed to decrease to 0, approaches to unity, and at last becomes= 1,
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Cos. ''«='-5V+-2—4-^^ ^ ^'•

Now X being supposed to reinain the same, let a de-

crease continually, till it become =0 ; then, upon this

supposition, the fraction '- and its powers will be each

unity, and all the terms of the series, after the first, will

be multiplied by powers of r:, they will therefore vanish,

and thus give cos. "a=l. Therefore, x being any arch

whatever,

Cos. ^=1— -Q+OX?— 1.2.3.4.5.6"*"

Multiplying the second formula by \/— 1, and then

taking their sum and difference, we have •

e =Cos.x+a/— Isin. jt;

Sin. x=:x—

-

+ &c.
1.2.3^1.2.3.4.5

By these series, which were first discovered by New-

ton, we may calculate the cosine and sine of any arch

whatever, the length of which is given in parts of the

radius.

29. The same values of cos. x and sin. x may be ex-

pressed concisely by means of exponentials. To do

this, we must have recourse to the formula investigated

at § 357 of Algebra, viz.

where e denotes the number whose Napierean logarithm

is unity, and z any quantity whatever. If in this formula

we put z=x\^— 1, it becomes

,-v/-l^,,£v^ X
"O'

V- .1

-+
1.2.3 "^1.2.3.4

xW—l
+ 1.2.3.4.5

— &C.

-^^/— 1_1. xV—

1

1

X'

V-
1.2 1.2.2 '1.2.3.4

V-1
'1.2.3.4.5

-&c.

Hence, taking half the sum and also half the difference,

we find.

e -\-e ^

w- v^-\

"1.2"^ 1.2.3.4

+
1.2.3

• &c.

r— &c.
1.2.3.4.5

These series being evidently identical with those found

for COS. X and sin. x, we have

_w
XAy— 1 —x^—

1

Cos. j:^=
Xy/ I X^ 1

— ; sin. X—-

—Xl^—\
' r= Cos. X—y'-

and hence, by dividing, we get

-1 sin. x:

2x^/—

1

x+y/— 1 sin. X l + \/— 1 tan. x

cos. X—v/— 1 sin. X 1—v/— 1 tan. x

Taking now the logarithm of each side of this equation,

and observing that log. f=1, we have

2v/—

1

and thus the cosine and sine of an arch are expressed by
imaginary exponentials. These formulas, which were
first given, we believe by Euler, may be re.garded as

the most beautiful analytical discoveries made in the

course of the last century, on account of their great

importance in some of the higher branches of the ma-
thematics.

30. As a specimen of the use of these last formulas,

we shall now, by means of them, investigate a series

that shall express any arch of a circle in terms of its

tangent.

^Xx/— I = log,
l+s/— 1 tan. X

Now as log. 1+1
\—z

1- y/— 1 tan. X

2'-l-&c. (See Al-+1 '+f2

GEBRA, § 345) by putting \/— 1 tan. x instead of z, and

dividing both sides by 2^/— 1, we have

*•= tan. x—\ tan. ^x-\-\ tan. ^x—\ tan. 'x+Sic.

This very elegant series was originally found by

James Gregory, about the beginning of the last centu-

ry; it converges with great rapidity when x is a small

fraction; but when x is greater than unity, it diverges.

31. If we suppose x to be one-eighth of the circum-

ference, or \v, then tan. x= 1, therefore

^=4(1—i+i—^+i-&c.)

Here we have the number x, which expresses the cir-

cumference of a circle whose diameter is unity, (a most

important element in geometry,) expressed by a nume-
rical series of great simplicity; it cannot, however, be

actually applied to the determination of a-, on account

of the slowness of its convergency ; as it would require

the addition of no fewer than five thousand millions of

its terms to exhibit the value of 5r true to twenty figures,

a work which could not be accomplished in a thousand

years.

If we suppose x an arch of 30°, then because the

sine of this arch is half the radius, or |, and its cosine

sin. X .,, . 1 , ,„
Its tanarent, or ,will be —T^=iv'o° cos.x t/Z •*

X, and |\/12

^/('-^)=^,
=.\y/\'2,; therefore, substituting -Jx for

for tan. x in the general series, we have

.— ^ 1 1 1 ,

3.3^5.3-= 7.3
&c.

By this series, the value of v may be found in a very

short time, to a considerable degree of accuracy.

32. This series for n- involves a radical quantity, but

others may be found which converge still quicker, and

have the advantage of being entirely free from radicals.

With a view to their investigation, wc shall resolve the

following problem.

Problem.—Let T be any whole number, it is re-

quired to find t and i' two other whole numbers, such,

that the arch whose tangent is -^ shall be the sum of

the arches whose tangents are - and -,.

Investigation.—Fi'om formula (X) for the tangent gf

the sum of two arches, § 26, we have y,
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1

1 1

7+?

ti'

'a'—\

therefore, ti'— 1 =T(«+/) ; and resolving this equation

in respect of t',

,'_l±Ii_T-4-i±Il

Hence it appears, that to have t' a wliole number, t—

T

must be a divisor of 1+T^ : Let 1+T^ be the product

of two numbers n and n' ; then if vi'e assume t—T=",
so that t=T+n, it will follow that <'=T+n'. Thus we
have found values of t and i', which are both whole
numbers, as required by the problem : and it is mani-

fest, that, by giving to n and n' all possible values, we
shall have all the possible values of f and t'.

Putting now A ;=- to express the arch whose tangent

is ;^, and, similarly, ^t^t^^ and A^.^j , for the arches

series of a quite different form, which has the property

of always converging, with considerable quickness,

whatever be the niagnit«dc of the arch.

Recurring to formula (X) for the tangent of the sum
of two arches (§ 26.), and supposing the arches equal,

2 tan. A
, ,we get tan. 2A=- —r, and hence

° 1—tan.^A

' 1
, A

x-T=7i r — -5 tan. A.
tan. 2A 2 tan.A *

Let ^a, ia, \a, -^^a, &c. (that is a series of arches in

geometrical progression, the common ratio being ^) be

now substituted successively in this formula instead of

A, and let the results be divided by the terms of the

series, 1, 2, 4, 8, 16, &c. then there will be formed the

following series of equations

:

— \ tan. |fl

;

T+ra

and •

1 1

T+w"

— , the result of the

T'

whose tangents are „ ,
-..« „,

, ,

preceding investigation may be briefly expressed thus.

Let T be any number, and n and n' two such num-
bers, that n?i'=l-f-T^, then shall

-A.
'

1

T+n'

Let us suppose T= l, in which case A^=^t, then

nn'=.\+ T^ = 2 =lx 2; therefore wz= 1, and ?;' = 2.

Hence we have At-=A|+A-J. Substituting now i and

J.
for tan. x in the general formula of § 30, we get

f \ 1 1 1

Here v is expressed by two series, both of which con-

verge very fast : But a still better expression may be

had by recurring again to the formula, and putting

T=2; then ww'=l+T-=5=:l X5 ; therefore A-=A-

1 1

4-A- ; let this value of A- be substituted in the formula
7 *

At=A—l-A-r, and the result is A-=2A-+A-.
1 2 o I i 1

this last expression we get

I 1 1

From

HI
1

«+;

5.35
1

7.3'
1

7.7'

+ &c

+ Sec.)
i.7

3.7'*^5.7^

By the same formula we may express a- by means of

three or more series, which shall all converge with
great quickness, but either of the two expressions al-

ready found is quite sufficient. Accordingly, by redu-

cing the terms to decimals, and adding, by a moderate
degree of labour, we may find

57= 3.141592653589793, &c.

33. The series found in § 30. for an arch of a circle,

has been obtained by employing some of the most re-

fined artifices of modern analysis. We shall now in-

vestigate in a more simple and elementary manner, a

tan .a

1

'2 tan. -^i

2 tan.-ia'

1

4 tan. J-a

1

-^tan. ia;

-T tan- i ° i

4 tan. \a 8 tan. -^a

1 1 , J

8T^^=r6Tair^~ ^^ ^^"- T? "•

Here, to avoid general expressions, we shall limit the

number oi equations to four. Let the corresponding

sides of these be now added, and the quantities common
to each sum rejectad, and the result will be

=— *-; 4^ tan. 4 a—i tan. i a
tan.a 16tan. J^a

— itan.|n—
and hence, by transposing,

T? tan. tVo«

-=;i;77 + ^ta"-^'^ + i'^n-i''
16tan. ^^fC tan.a

4-itan.|a-f.jVtan.TVa

Now if, instead of four, we take n, any number of equa-

tions, and put m for 2", then, by the very same mode of

reasoning, we have

1

=;7;r7 + ltan-i° + itan.ia

m tan. — tan.a

-I-|tan.|a.
1 1

-I tan.

—

a,m m
a series which will consist of n-f 1 terms.

Let us now suppose n indefinitely great, then m=2''
will also be indefinitely great, and the series will go

on ad infinitum. And since, m being supposed finite,

a
COS. —

VI

a , . a , a a
tan. —, theretore m tan. — "P^o, and m tan.— x cos. —

a a , a .— ^ii. tan. —, and — '^p' sin
m m m

a , .a—, that is —
7n m

. a ; but m being supposed indefinitely great, cos.

becomes unity ; therefore, upon the same supposition,

OT tan.— must be accounted equal to a; and thus wc
m

have

_=.- hitan.^a +itan.la
a tan.a i ^ * *

+ I tan. i a + tV tan. Jj « + &c.

the series being supposed continued ad infinitum.
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It remains yet to be considered how the terms of

this series are to be computed. The equation tan. A

_^2 tan.
I

A

^^^.^^ resolved in respect of tan. A A, we
1—tan. TjA

get

tan. lA-y
1

tan.^A
+ 1-

1

tan. A '

From this formula it is sufficiently evident how the

quantities tan. ^a, tan. ^a, &c. may be computed; the

first from tan. a, the second from tan. ^ or, and so on, un-

til a sufficient number of terms of the series be found.

Let us next consider the rate of convergency of the

2 tan. A
series : From the formula tan. 2 A=——

^a"'^^^ ^

tan. A=l tan. 2 A (1— tan.^ A), now when the arch A is

small, 1—taii.-A is nearly =1, but a little less; there-

fore in the same circumstances tan. A will be nearly

equal to 4 tan. 2 A, but less. If we now apply this con-

clusion to the series, it will appear that each term is

less than A of the term before it ; but as the series goes

on, it approaches more and more to a geometrical pro-

gression, having the common ratio of the terms \. Sup-
pose now that in computing an arch, we come to a term

T, the numerical value of which, as far as it is carried,

is exactly, or nearly, one-fourth of the term before it

;

then, as all the terms following T will have the same
property, but to a greater degree of accuracy, their sum
will be equal to the geometrical series ;jT+-jVT+ 5'jT+
&c. that is, to 4 T.

To exemplify the use of this series, let it be required

to calculate the length of an arch of 90°=|;r, and

thence 5r, to ten decimal places. Here we have

=cot.a=0, and tan. ^ia=:l
tan .a

therefore, from the formula

tan. 4A=
I

tan.^A
+ 1-

1

tan. A we have

tan.

tan.

tan.

tan.

tan.

tan.

tan.-

tan.

1 tan.

i tan.

I tan.

ih 'an.

sh tan.

T^^tan

i"-
-rV-

a =
• r
tV°

:.41421356237
r.l989123G738

;.OJ849U0336
.04912684977
..0245486221

1

:.01227246238

=.00613600016

:.00306797120

:.50000000000

:. 10355339059
1.02486404592

:.0061557I271
:.00 15352 1406
r.000383S7222

:.OJO09587861

1.00002396875

1.00000599213

:.00000199737

-=.63661977236
w
!T=3.1 41 5826536 •

We have taken this last series for an indefinite arch,
from a paper in the Sixth volume of the Transactions
of the Royal Society of Edinburgh, Part ii. p. 269, en-
titled, JVeiu Serifs for the Quadrature of the Conic Sec-
tions, and the Computation of Logarithms. This paper,
the author of which is Mr W. Wallace of the Royal
Military College, contains various other series investi-

gated upon the same principles, some of which con-
verge faster, and are better adapted to calculation ; but
we have selected that which is most simple in its form,
and, for the sake of brevity, we have given only one limit

to the sum of all the terms following any proposed term;
but in the paper itself there are two limits investigated,

one greater and the other less than the sum of all the
terms following any term. (|)

ARITHMOMANCY, from a^i6fio<;, ?iumbtr, and nav-

riict, dii'ination, a method of foretelling future events by
means of numbers. [iv)

ARIUS, the founder of the Arian sect, was a native

of Lybia, or, according to Photius, of Alexandria, and
flourished at the beginning of the fourth century. With
the circumstances of his education and early life, we are

not fully or accurately acquainted. He first distin-

guished himself by the peculiar opinions which he held

concerning the person of Ciirist. Alexander, the bishop
of Alexandria, and in whose diocese he was a presbyter,

having advanced doctrines wliich were thought to sa-

vour of Sabellianism, Arius opposed him, and carried

his opposition so far, as to argue that Jesus Christ was
not a divine person, but only the highest of created be-

ings. Arius was exhorted by Alexander to renounce
such opinions ; but having persistrd in maintaining and
disseminating them, he was accused of impiety by th^L

zealous prelate before a council of a hundred bishops,

assembled for the purpose of tryina: him; and there his

doctrine was condemned, and he himself solennily ex-
pelled from the communion of the church. In conse-

quence of this, he retired into Palestine, where he was
well received. From that country he wrote letters to

the most eminent men of those times in defence and il-

lustration of his system, and with such success, that
great nuinbers adopted it, among whom were several of
considerable influence and authority.

This controversy, which was chiefly carried on by
Arius and Alexander, attracted the notice of the empe-
ror Constantine. At first he was contented with ad-
dressing a letter to the contending parties, and admo-
nishing them to put an end to their disputes. But find-

ing that the affair was of greater moment than he ori-

ginally suspected, and that his admonitions did not

produce their intended effects, he at lengtli assembled a
general council at Nice, by which, after many violent

debates, Arius was found guilty of being a great and
obstinate heretic. Ho was banished among tlie lily-

rians, his doctrine was publicly condemned, his writings
were committed to the flames, his followers were com-
pelled to give their assent to a creed which was com-
posed by the council, and so preposterous and inconsis-

tent was the zeal which endeavoured to bear down his

cause, that while Arians, and even Arius liimself, were
subjected to banishment only, Constantine ordered all

those who should conceal any of Arius's works to be
put to death in the most summary way.
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It was not long after this that Arius and his followers

succeeded in recovering t).at place and credit in the

church which they had thus lost. Constantine having

been persuaded by an Arian priest, whom his sister

Constantia had recommended to him on her death-bed,

that Arius had been unjustly and maiiciou=ly treated,

recalled him from banishment, repealed the laws that

had been enacted against him, and anxiously endeavour-

ed to get him reinstated in his former office. This was

firmly and resolutely opposed by Athanasius, bishop of

Alexandria, who, however, on account ot this opposition

to the emperor's measures, was deposed by a council

held at Tyre, and banished into Gaul. Arius and his

followers were solemnly restored to their privileges,

and received again into the communion of the church

at Jerusalem. Still, however, the people of Alexandria

were obstinate in their refusal to admit him as one of

their presbyters ; upon which the emperor invited him
to Constantinople, and issued a peremptory order for

his admission into the Constantinopolitan church. But,

before this order could be executed, and just as he was
going to attend the great church of that city, for the

purpose of receiving the sacrament, he died in a man-
ner too dismal and shocking lo relate. His enemies,

triumphing in his fall, declared, without hesitation, that

it was a judgment from heaven for his impiety. But,

after considering all the circumstances of the case, there

seems to be great reason for suspecting that poison had
been administered, and that this inhuman method had

been adopted from motives of revenge, or from a foolish

distrust of the power of argument and truth.

Arius was a man of superior talents and learning.

He was extremely skilful in the science of logic, which
was a favourite study in that age ; acute and ingenious

in managing a controversy ; and remarkable .for his

powerful and persuasive eloquence. He had a high
opinion of his own understanding, and looked down upon
his opponents with disdain. His pride, indeed, was in-

tolerable and ridiculous, as may be seen in the exordium
of the Thalia ; but it was natural for liim to grow proud,

even though his temper had been differently constituted,

when he saw the revolution which he had almost singly

produced in a great part of the church, and that too in

defiance of those who were far above him in rank and
dignity. It is asserted by many, that in departing from
the received opinions of his time, he was actuated by a

mere spirit of restlessness and contention; but the as-

sertion is not sufficiently supported by facts, and we are

disposed to think, that it originates in a mistaken notion

which many of the orthodox entertain, that a heretic can-

not be an honest man. We conceive that the turbulence

so generally ascribed to Arius, was little else than zeal

for what appeared to his mind to be truth. His zeal,

indeed, was ill employed ; it was haughty and intolerant,

and it was the source of much disquietude and calami-

ty ; still it was the zeal of one who was bold to think

and speak for himself, and who was neither to be brow-
beaten into silence, nor persecuted into submission.

We deplore the error which he laboured so much to

defend and propagate ; but we recognise the upright-

ness of his views, and admire the firmness of his spirit.

And, excepting the merits of the point contended for,

we can see nothing in his alleged turliulence, which
does not exactly resemble the turbulence of Martin Lu-
ther, to which we are so highly indebted.

Arius has been severely censured for his Cantica and
Thalia. The former consisted of songs for the use of

travellers, seamen, and those who work at the mill, and
they were set to melodious and favourite tunes. The
latter was a poem after the manner of one under the
same title, that had been composed by Sotades, a hea-
then poet, whose productions, are said to have been so
unchaste in matter, and so effeminate in style, as to be
disgraceful to their author. The subject both of the
Cantica and the Thalia was the peculiarities of the Arian
creed ; and the design of their publication evidently was
to propagate the knowledge and belief of that creed, by
means that promised to be most successful, because they
were best adapted to the taste, and habits, and capaci-
ties of the multitude. If Arius advanced any thing for

the purpose of holding up to profane ridicule the faith

which he had abandoned, or treated with levity a subject
which involved the essence and perfections of Deity,
his conduct must be reprobated as impious. But we do
not understand that this was the case ; at least it is not
the crime with which his enemies have charged him, if

we except Mr Hermant, who plainly misunderstands the

information communicated by St Athanasius. The fault

of Arius, considered as the author of the Cantica and
Thalia, seems to have consisted in giving rise to inde-

cent associations,, by copying the manner of an obscene
author, and connecting serious sentiments with airs,

which had, perhaps, been formerly connected with trifles

or impurities. Even of this, however, we are not quali-

fied to judge accurately; and it must be allowed, that, in

general, there is nothing criminal in putting formularies

of belief into verse of different kinds, and setting them
to a variety of popular tunes ; for otherwise we shall

condemn a practice which has always prevailed in the

church, and been approved of by its soundest members.
On the supposition that Arius was convinced of the

truth of what he taught, lie cannot be justly blamed for

having given to his followers their catechism and their

creed to sing, instead of their amours. We make these

remarks not from any peculiar attachment to Arius,

personally considered, and still less from any predilec-

tion for his system, which we think quite unscriptural ;

but, from a sacred regard to the purity of historical

truth, and from a firm conviction that the cause of ge-

nuine Christianity is never to be supported by the arts

of misrepresentation, (t)

ARK OF Noah, a hollow vessel, fitted for swimming
in the water ; and built by Noah, under ^he divine di-

rection, for the preservation of himself, his family, and

other living creatures, during the universal deluge.

Almost every circumstance connected with the ark,

has given rise to immense variety of opinions ; most of

which have no better foundation than mere conjecture.

There is no room in an article of this nature, and no

very certain data at any time, for entering into much dis-

cussion upon the subject. All that can be done, there-

fore, and indeed all that is necessary, is simply to state,

for the reader's information, the different notions which

have been formed upon the principal points of enquiry.

1. Time of its covstruction. It is generally understood

to have been completed in the 1656th year of the world,

'dt the time when the deluge commenced ; but how long

Noah was employed in preparing it, is not so apparent.

According to the Mahometan writers, it was begun in

the year i604, which allows 52 years; according to Be-

rosus, in 1578, which allows 78 ; according to others, in

1 556, which allows 100 ;'and, according to most authors,

in 1536, which allows 120. The two last arc the most

probable suppositions, and receive some support from
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the teslimoiiy of saci'cd scripture. In favour of tlic first

of these, it is alleged, that Noah is stated to have been

300 years old, immediately hclbre the ark is mentioned ;

and 600, when the deluge took place. (Gen. v. 32. vii. 6.)

While it is urged, on the other hand, that from I Pet. iii.

20, compared with Gen. vi. 3, the ark appears to have

been preparing during the whole period of the divine

forbearance, viz. 1:20 years.

2. Place ivhtre built. On this point also there arc ve-

ry different opinions. One writer fixes upon the plains

of Sodom in Palestine ; another, upon Mount Caucasus,

on the confines of India ; a third, upon sume part ol Chi-

na ; and the greater part, upon the territory of Babylon

in Chaldea. in order to determine this matler, several

considerations have been proposed ; such us, that Noali

cannot be supposed to have removcc^far from the neigh-

bourhood of Eden ; that, as the ark was not fitted for

moving to a great distance, it must have been construct-

ed near the place where it rested, viz. Mount Ararat

;

that, as much timber would be required for so large a

vessel, it must have been built where the particular

wood of which it was made abounded. But all these

points arc themselves subjects of dispute ; and it is still

to be determined where Eden and Ararat are situated,

or what was the tree from which the vessel in question

was formed.

3. Its materials. Here the scripture says expressly,

that the ark was built of gojilur wood ; and covered

over with bitumen, or pitch. But there is an amazing
diversity of opinion as to the kind of wood denoted by

the term gofiher. By the LXX. it is rendered square

timber, i. e. timber squared by the workmen, or, accord-

ing to Vossius, the timber of those trees which shoot

out quadrangular branches in the same horizontal line,

such as fir, pine, cedar, &c. ; by Jerome, in the vulgate,

it is rendered smoothed or planed timber ; by Aben
Ezra, and Kimchi, light Jloating ivood ; by others, wood
that does not easily corrufit, such as box and cedar ; by

others, fiitched wood ; by others, again, it is even ren-

dered wicker-work, basket-work ; and it is interpreted

by Parkhurst, as probably nothing more than a general

name for such trees as abound with resinous injiammable

juices, as the cedar, cypress, fir, pine, Sec. Cedar is the

wood which best corresponds with the greater number
of these different significations, as it is liglit and qua-
drangular in its branches, durable and incorruptible, re-

sinous and inflammable ; as it is abundant also in Asia,

known to have been employed by the Assyrians and
Egyptians in the construction of ships, and supported by
the interpretations of Onkclos and Jonathan, and most of

the old rabbins. Fuller and Bochart, however, maintain
it to have been the cypress ; because its Greek name
bears a near resemblance to the Hebrew oi go/i/ier ; be-

cause it was considered by the ancients as the most dur-

able wood against rot and worms ; because it abounded
in Assyria, where the ark was probably built ; and be-

cause it was well calculated, and was frequently used,
for ship-building, especially by Alexander the Great,
who built a whole fleet from the Cypress groves, in the
neighbourhood of Babylon.

4. Its form. From the description given in the sa-

cred writings, it appears to have had the figure of an ob-
long square, with a flat bottom, and sloping roof; with-

©out any kind of helm, or mast, or oars ; formed to lie

upon the water without rolling, and intended to float ra-

ther than to sail. It is supposed to have contained three
separate stories ; the lower of which is understood to

Vol. II. P.\RT II.

have been designed for the beasts; the middle, for the

food ; and the upper for the birds, with the family of

Noah. These stories have bec^ divided by diflerent

authors, according to the suggestions of their own fan-

cy, into a certain number of apartments; but the detail

of such unsupported conjectures would be a very un-

reasonable encroachment upon the time and patience ol

our readers. It may be suflicient to mention, that the

lowest computation makes 72 rooms or stalls ; and the

highest, 400.

5. Its ca/iacity and dimensions. According to the ac-

count given by Moses, the ark was 300 cubits in length,

50 in breadth, and 30 in height ; but the exact measure--
ment of this cubit has been the subject of many calcu-

lations and conjectures. Some of the suppositions,

which have been advanced on this point, such as that of

Origen and Augustine, who extend the cubit of the

ark to 9 feet, are ridiculously extravagant ; and others,

which estimate this measure at 3 feet, are, at least,

equally unauthorised by any evidence from sacred or

profane history. The only opinions worth noticing arc :

1. That of bishop Cumberland, who calculates the He-
brew cubit as veiy nearly equal to 22 inches ; which
would render the length of the ark about 550 English
feet, its breadth 91, and its height 55. 2. That of the

learned Parkhurst, who computes the cubit at some-
thing less than 18 inches; which makes the ark 450
feet long, 75 broad, and 45 high. The great question

now arises, whether, upon any of those measurements,
the internal capacity of this vessel can be considered as

suflicient to contain the various animals, which were pre-

served from the deluge, with the quantity of provisions,

which would be necessary during the long period of

their confinement. Even upon the smallest estimate of

the cubit measure, the competency of the ark for the

purpose assigned to it by the sacred historian, has been
satisfactorily proved by different writers ; but especially

by the ingenious bishop Wilkins, who has established

his point with a clearness and exactness amounting al-

most to demonstration. It would occupy too large a

portion of this article to give a distinct view of his cal-

culations ; and a partial statement would only tend to

obscure the final result. It may only be observed, that,

after the most minute computation, he finds rather too

much room, than too little ; for which he easily ac-

counts by this olnious consideration, that we cannot be

supposetl to know every species of animal which exists,

and that several therefore must have been preserved in

the ark which have not yet been discovered. Thus docs

this seeming difficulty, like many others connected with

the scripture history, the more closely that it is investi-

gated, furnish an evidence, instead of an objection, to

the truth of revealed religion ; and it is not easy to con-

ceive how any writer, such as Moses, at a time when
men's skill in geometry and acquaintance with natural

history must have been extremely limited, could even

have been able, without supernatural instruction, to de-

scribe a vessel so mathematically proportioned to its

contents. See Buteo dd^ Area Aoe. Pclleticr, Dissert.

sur I'Arche de TVbc, c. ii. p. 29. Bp. Wilkins's Easaij

towards a real Character, part ii. c. 5. Saurin, Discours

Historique, torn. i. p. 87. Anc. Univ. Hist. vol. S p. 219.

Irish Trans, vol. vi. p. 291. TiTymX.'s Mythology, vol. ii.

p. 213. ((/)

ARKANSAS, or Alkansas, a large river in North

America, which runs into the Mississippi, in W. Long,
91° 10', and N. Lat. 33° 35'. This river is of great

3 G
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magnitude ; its channel is very bioud ; and wlien iho

wiuer is low, ii has greai sand banks like those of the

Mississippi. The naafigatioii of this river is safe, and

as its bed is formed of mud and sand, it is not obstruct-

ed vith rocks, shoals, or rapids. The water of the Ar-
kansas is very disagreeable to the taste, being of a red

colour, and brackish when the river is low. A number
of rivulets, however, which flow into the Arkansas, tur-

iiish sweet water for the supply of travellers. Silver is

abundant up this river, and the soil on its banks is of

tlie first quality. (/)

ARKENSAS, or .Vukansas, the name of a tribe of

American Indians, who inhabit three villages on the

south side of the Arkansas river, about 12 miles above

the port or station. They possess a tract of country

about 300 miles up the river, to the junction of the

Cadwa with the Arkansas, where the territory of the

Osages commences. They are at war with the Osages,

whose language they use. They raise corn for sale, and

are reckoned an honest and friendly tribe, [j)

ARKEKO, or Arkeeko, a town of Abyssinia, situat-

ed on a bay of the Red Sea. It is an assemblage of

about 400 miserable huts of clay, among which arc two

stone-houses with walled yards belonging to the Nayib.

To the south of the town arc a number of gardens, cul-

tivated with great care, and near them is a burying

ground, and a village where most of the Ascari reside.

Arkeko is scantily supplied with water from six wells,

called Illerbehcy, about a mile and a half from the town.

These wells are nearly twenty feet deep, and above fif-

teen in diameter. They are so much exhausted towards

the evening, that the water is collected as it rises, with

a flat dish, and is carried up a broken ascent by men,
women, and children, completely naked. East long. 39°

35', North lat. 15° 35'. See Bruce's Travels, vol. iii. p.

56, and lord Valentia's Travels, vol. ii. p. 471. (71;)

ARKITES, the name given to the descendants of

Noah, who established themselves in dift'erent parts of

the world. For an account of their establishment and

rites, see Bryant's Analysis of Ancient Mythology. [J)

ARKLOW, a small town in Ireland, in the county of

Wicklow, situated near tlic mouth of the river Ovaca.

For an account of the native gold that was discovered

near this town, in 1795, see P/iiL Trans. 1796, vol.

Ixxxvi. p. 34, and Wicklow. (tw)

ARKWRIGHT, Sir Richard, a celebrated cotton

manufacturer, who, from the humble occupation of a

country barber, raised himself to rank and fortune, by

the strength of his mechanical genius, and the perse-

vering exertions of his industry.

This is not the proper place for giving an account of

the inventions or improvements by which he rose to

such distinguished eminence. Under the article Cot-
ton S/}i!aiin.g, we shall have occasion to give a full ac-

count of the machinery which is employed in this branch
of manufacture, and shall therefore content ourselves at

present with communicating the few particulars of the

private life of Arkwright, which, with much labour, we
have been able to collect.

In the year 1767, Mr Arkwright abandoned his ori-

ginal profession, and came to Warrington, where he
began His career of invention by a mechanical contri-

Tance for the perpetual motion. He was dissuaded.

however, from this chimerical project by Mr John Kay,
a clockmaker in that town, who suggested to him the
more lucrative employment of constructing a machine
for spinning cotton. Kay described to Arkwright the
engine which he had invented for this purpose, and
they made a joint application to Peter Athevton, Esq. of

Liverpool, to obtain assistance from him in carrying their

views into cftcct. The mean appearance of Arkwright
deterred Mr Atlierton from hazarding his property in

such a speculation ; but he generously agreed to send a
smith and a watch tool -maker to construct the heavier

parts of the proposed machine. Mr Kay himself pre-

pared the clockmaker's part of it, and superintended
the other workmen. When this machine was com-
pleted, Arkwright took out a patent for it, and soon after

entered into partnership with Mr Smalley of Preston.

t

In consequence of a failure in business, Mr Arkwright
and Mr Smalley went to Nottingham, and, with the aid

of opulent individuals, erected a large cotton mill turned
by horses. Having succeeded in this undertaking, he
gradually enlarged his views, till the carding and spin-

ning of cotton Ijecame. in his hands a great national ma-
nufacture. During five years which elapsed before the

machinery was brought to perlection, more than 20,000/.

was expended by Mr Arkwright v/ithout receiving any
return ; but the undertaking soon turned out exceeding-
ly lucrative, and, with the advantage of his patent right,

Mr Arkwright became one of the most opulent manu-
facturers in the kingdom. Mr Arkwight entered into a

partnership v.ilh our countryman the late David Dale,

Esq. of the Lanark cotton mills ; but, after a short conti-

nuance, it was dissolved by mutual consent. t About
this time he had quarreled with some eminent manufac-
turers in England, who had probably reminded him of

his original employment, and, alluding to his proposed
connection with Mr Dale, he said, that he v.'ould put a

razor into the hands of a Scotchman that would shave

them all. Mr Arkwright was always exceedingly par-

tial to the Scotch. He allowed many of them free ac-

cess to his works, and always treated them with the

greatest kindness.

On the 22d December, 1786, Mr Arkwright present-

ed an address to his majesty from the high sheriff and

hundred of Wirksworth, and was on this occasion hon-

oured with the order of knighthood." He died on the

3d of August, 1792, at his works at Crumford in Der-

byshire.

It appears, from the brief account which we have given

of the history of the cotton spinning machine, that the

merit of the invention justly belongs to Mr Kay War-
rington ;' but while we make this admission, we must at

the same time maintain, in justice to the memory of

Arkwright, that the higher praise of completing the in-

vention, of bringing it to its present state of perfection,

and making it a grand instrument of national prosperity,

is exclusively his own. He who suggests a new and

important principle, has advanced only one step in the

field of discovery, and has a claim upon the liberality of

his country, and the grateful recollections of posterity

;

but he who pursues it through all its ramifications, ex-

hausts all its resources, and extends it to all the pur-

poses to which it is applicable, has certainly performed

a task far beyond the powers of the original inventor.

• The patent was taken out in 1769, renewed in 1775, and annulled by the Court of King's Bench in 1785.
-)• When the patent remained in force, spinning macbvjjs were erected in various parts of the kingdom, sir Richard receiring an An-

nual sum for each spindle employed.
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Such, \vc ihiiik, are the relative mei-iis of Mr Kay and

Mr Arkwright.
Mr Arkwright was not satisfied wiih carrying to per-

fection the mach ne first constructed by Kay. He tried

a great number ol experiments on modes of spinning,

Sec. which have since been considered as new inventions

but which he abandoned from the imperfections with

which thty were attended. When engaged ui his me-
chanical pursuits, he often sat for many hours absorbed

in the most intense thought, which had the effect of

throwing him iuio a violent perspiration, as if he had
been engaged in the most fatiguing bodily exercise. It

is remarkable, that since his time no real improvement
h.is been made in the construction of what is called the

water spinning frame.

Mr Arkwright was rather of a corpulent habit. He
was a little irritable and capricious in his temper, and his

manners, as well as his sentiments, were occasionally

marked with the rudeness of his early life, (q)

ARLES, formerly Arelata, a city of France, an-

ciently the capital of the kingdom of Burgundy, and now
the principal place of a district in the department of the

Mouths of the Rhone. The town is large but indiffer-

ently built. It is situated on uneven ground, near the

place where the Rhone divides itself into two branches,

and is nearly surrounded by a marsh, which renders it

unhealthy. The neighbouring country is extremely

rich and fertile, and corn and cattle are the articles of

its commerce. This city was one of the most flourish-

in a: in Gaul in the time of Caesar. Its innabitanis were
celebrated for their skill in the construction of vessels,

and in the practice of navigation ; of which an extraor-

dinary proof was given in tlie astonishing rapidity with

which they built twelve galleys for the expedition of

Caesar against the Marseillois. Aries is distinguished

by several remarkable Roman antiquities. Its amphi-
theatre, which w;is left by Juiius Caesar in an unfinished

state, is of an oval form, about 1 1 64 feet in circumference,

and 102 feet high in front. Tne arena is 142 by 104

yards. The porticoes, which are built with large stones,

are three stories high, and each of them contains 60

arches, which are partly remaining. The granite obe-
lisk, which was found in a private garden near the walls

of the city, was dug up in 1675, and dedicated to Louis
XIV. It is 58 feet high, and its base is 7 feet in diame-
ter. The pedestal is adorned with four lions cutout of

marble, and at the top is a blue ball, on which are golden
fleur-de-lis, terminated by a sun. Besides these two
splendid remains of antiquity, there are several other

ancient curiosities, among which are, the remains of a

triumphal arch, two huge columns of Grecian marble,

the ruins of two temples, and the remains of a Roman
capital. Aries was repaired by Constantine the Great,
who also adorned it with a palace, and made it the seat

of empire ; and it was here that the celebrated statue of

Diana was found, which was removed to the gallery of
Versailles. Frederick II. granted the inhaljitants of
this city the privilege of electing their own arclibishop,

consuls, and podestat; and Aries became a republic of
such importance, that Cienoa and other cities courted its

alliance. In the space of 57 years, however, it lost its

independence. Population 18,000. East Long. 4° 48'.

North Lat. 43° 4'. See Hixtoire du Commerce et de la

A'aTifrafioji, par M. Huet. (t)

ARLESHEIM, a small town in Switzerland, remark-
able for its romantic scenery. Sec Dictionnaire de la

Suisse, yo\. i. p. 21. (/)

ARMADA,* a term usually employed lo denote thr
vast armament fitted out by Piiilip II. of Spain agains'
England.

Fnilip, burning to be revenged on Elizabeth for the
assistance which she had afforded to his rebellious sub
jeets, inflamed with the ambition of adding another king
dom to his dominions, and instigated by a bigotted zeal
t J conquer and convert a lieretical nation, resolved, not-
withstanding his cautious tcmi)er,on the arduous attempt
of invading England. To ensure success, he fitted out
such an armament as never had been witnessed by Eu-
rope, and the mostdistinguislicd and most zealous of the
catholics eagerly promoted a design, which had for its

object the subjugation of a people whom they regarded
as the principal abettors of heresy and sedition. In all

the ports of Sicdy, Naples, Spain, and Portugal, artizans
were employed in building vessels of uncommon size
and force ; naval stores were purchased at immense ex-
pense

; and provisions amassed sufficient to supply the
navy for six months. The fleet, when complete, consist-
ed of 130 vessels, of which near 100 were galleons, and
of greater size than any ever before used in Europe. It
carried on board 19,295 soldiers, 8456 marines, 2088
galley slaves, and 2630 great pieces of brass ordnance :

it was attended by 20 lesser sliips, called caravals, and
ten salves with six oars a piece. The command of this

fleet was given to the marquis of Santa Croce, an officer

of great reputation and experience ; and the duke of
Parma, at that time the greatest general in Europe, was
to co-operate with him, with 34,000 land forces, whicli
were kept in readiness to embark in flat-bottomed ves-
sels, as soon as the armada should appear off the Scheldt
to protect them.

England seemed to possess but very inadequate means
to meet these formidable preparations ; the most im-
daunted were filled with consternation, when they saw
such a tremendous blow aimed against the safety of the
kingdom, and the protcstant interest throughout the world.

The royal navy consisted only of 28 sail, none of them
exceeding in Ijulk our largest frigates, but manned with
dexterous sailors, accustomed to brave the dangers of
tempestuous seas, and surpassing the Spaniards so much
in skill, that they more than compensated for the inferior

size and numbers of their vessels. The intrepidity of
the queen infused energy into the nation. The city of
London, instead of the 13 vessels which it was required
to furnish, voluntarily fitted out double that number

;

and the nobility and gentry hired, armed, and manned
43 ships at their own expense. The command of the

fleet was given to lord Howard of Effingham, a man of
cotirage and capacity ; and Drake, Hawkins, and Forbish-

cr, the most renowned seamen in Europe, served under
him. The principal fleet was stationed olT Plymouth.
A smaller squadron of 40 ships, English and Flemish,

under the command of lord Seymour, lay off Dunkirk,
in order to intercept the duke of Parma.
The land forces of England exceeded in number those

of the enemy, but were greatly inferior in discipline,

reputation and experience. An army of 20,000 men was

* .The word Armada, in the Spanish language, means
a fleet, and is derived from the same source with the
English word army. In ancient times a fleet was called,

in the different languages of Europe, a naval army, and
the fleets of France are still called, in legal and diplomatic

language, les armees navales. Duponceau.
» G 2
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disposed along the coast, to prevent the landing of the

enemy, or if that could not be effected, to waste the

country before him ; 22,000 foot, and 1000 horse, were

stationed at Tilbury, under the command of the carl of

Leicester, in order to defend the capital. The principal

army was under the command of lord Uunsdon ; it con-

sisted of 34,000 loot, and 2000 horse, and was appointed

10 guard the queen's person.

Lisbon was the pon.t of rendezvous for the Spanish

armada, and it was ready lo sail tVum thence in the be-

ginning of May 1588. By a singular concurrence, both

the marquis of Santa Croce, and the vice-admiral Paliano,

were carried orf by a fever, when the armada was pre-

paring to sail. The command was then given lotlie duke

of Medina Sidonia, a nobleman of great family, but of

no experience in naval afl'airs. After considerable de-

lay, the armada at last sailed from Lisbon ; but next day

met with a violent tempest, which sunk some ot the

smaller ships, and forced the rest to take snelter in the

Groine (Corunna). After being refitted, the armada

again put to sea, and stood straight towards Plymouth,

to attack the English fleet. Fleming, a Scottish pirate,

having descried the Spanish fleet, hastened to inform

the English admiral of its approach. He had just time

to get out of port, when he saw the armada comaig lull

sail towards him, disposed in the form of a crescent, and

stretching the distance of seven miles, from the extremity

of one division to that of the other. He gave orders at

first not to come to close engagement with the Spanish

ships, but to cannonade them at a distance, and to watch

every opportunity of annoying them. This plan soon

succeeded to the utmost of his wishes. A great ship of

Biscay, having on board a considerable pan of the bpan-

ish treasure, took fire by accident, and the greai galleon

of Andalusia sprung her mast; both these vessels, fall-

ing behind the rest, were taken, after some resistance,

by sir Francis Drake. As the armada advanced up the

Channel, the English hung on its rear, and infested it

with skirmishes. Every attempt gave courage to the

assailants, and struck terror into the enemy. The Span-

iards did not know how to manage vessels of such un-

usual size, and their cannon being placed too high, did

little damage to the English ; whilst every shot of the

latter took effect, and they advanced and retreated with

a facility and rapidity which filled their enemies with

ronsvernation.

The armada at last cast anchor before Calais, to wait

the junction of the troops under the command of the duke
of Parma. The Spanish getieral, however, was in no

hurry to join them, when he saw that they could not

protect his defenceless flotilla from the English fleet.

On this occasion the English admiral had recourse to a

stratagem, which ensured the discomfiture of the arma-

da: he fitted up eight of his smaller ships as fire-ships,

and sent them, at midnight, into the midst of the enemy's

fleet. This was a new contrivance at that time, and

only known to the Spaniards by its destructive cffeclsat

the siege of Antwerp. As soon, therefore, as they saw
the ships in flames coming down upon them, they cut

their cables, and took to flight with the utmost disorder

and precipitation. The English attacked them next

morning, before they had time to recover from their con-

fusion, and, besides doing great damage to the fleet in

general, took or destroyed twelve of their ships.

The armada was now rendered completely unfit for

nffensive operations, and hac'; only to think of providing

for its own safety. This, however, was now become a
matter of no small dilViculty. Contrary winus prevented
it from returning homewards through the Channel ; the
admiral, therefore, resolved to sail noriUward, and make
the circuit of the island. Tlie Englisn fleet followed
him for some time, and, had not ics ammunition failed,

through the negligence ot tnose wlio wei-e appointed to

supply it, the armada must have surrenuerctl at discre-

tion. The duke ot Medina h. d indeeu once formed that

resolution, Ijut was diverted Ironi it by tne advice ot his

confessor. But though the Spaniards were saved from
this disgrace, they wei'e exposed to evils scarcely less

disastrous. Their ships haviig already lost thtir an-

chors, were tossed at the mercy oi the waves: A great
part of them were miserably wrecked on the western
isles of Scotland, or on the coast ol Ireland : And not

one-half of the fleet, or ol the hands who manned it, re-

mained to carry to Spain the news of their disgraceful

discomfiture. Philip, whose feelings were absorbed by
bigotry and superstition, received ihe account of this

disaster with the utmost composure ; saying, with a mag-
nanimity worthy of a better spirit than usually actuated

his conduct, "I sent my fleet lo fight the English, not

to combat the elemenis. God be praised that the ca-

lamity is not greater." The English queen tempered
the exultation of victory with a piety more genuine, in

all probability, than the gloomy resignation of the Span-
iard. A medal struck to commemoiaie the event, bore
this modest and approp'iate inscription : AJftavit D us,

ct clissi/iantur. See Hume's Hisiorij 'jf Lni^land ; Wat-
son's Phmt^ II. (c)

ARMADILLO, in zoology, the Spanish and new
adopted English name of a tribe ol quadrupeds, that are

provided with a shelly covering or armour, disposed in

bands. See Dasy/ius, under Mammalia. (/')

ARMAGH, a county of Ireland, in the province of

Ulster. It is bounded by Lough Neagh on the north ;

by the county of Louth on the south ; on the west by
Tyrone and Monaghan ; and by Down on the east. Its

length, from north lo south, is about 32 English miles,

and its breadth nearly 20 ; it contains 290,786 acres, or

454 square miles. The face of the country is beauti-

fully diversified with gentle hills; the soil is rich and
fertile, except in the district called the Fewes, which is

exceedingly mountainous ; but even a considerable part

of this rough tract has been brought under cultivation.

Throughout the country, liowever, the farms are in gen-

eral small, being commonly from 5 to 20 acres, and sel-

dom exceeding 40 or 60. The linen manufacture in all

its branches, flourishes in this county, and indeed forms

the chief employment of the inhabitants. The principal

towns are, Armagh, Charlemont, Markethill, Blackbank,
and Jonesborough. The river Blackwater, which se-

parates this county from Tyrone on the west, is navi-

gable for some miles to Lough Neagh and the river

Bann, which separates it from Down, and the Newry
canal, afford water carriage from that lake to the bay of

Carlingford on the east. Armagh was one of the coun-

ties forfeited to the crown, after the reduction of the

earl of Tyrone, towards the close of queen Elizabeth's

reign, and it was afterwards colonized under James I.

This county sends two members to the imperial parlia-

ment, besides the representative from the city of

Armagh. The number of houses, according to the last

official returns, was 22,900, from which the inhabitants,

supposing about 5^ to a house, have been estimated at
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ne;^y 150,000, or about 460 to the square mile, which is

a "^^rciii'-i pupuLuiou tlian is louiid in any other couiUy ol'

Ireiairii, uxci-ijc Duuliii. (w. b.)

.ARJiiAGil, u eily ui iiMaiicl, and capital of the county

whicn bi.ais Us aanu . It is said to have been toundcd

b) Si Paliick, in lilt fit'tli cenuiry, and on the eslabhsh-

meuloicnribtiuniiy m tliis counliy, it became a place of

coDSiueialne inipoitance, and the seat of a celebrated

university, wliicli was resorted lo, not only by the natives,

but even by Aiiylo-Saxon youUis from Britain. In the

twelfth century, Cardinal Papyi-cs, who was sent as

legale into Ireland by the pop>-, to reform the abuses

which had cri.pl into ihe church in that country, con-

stiluteu Armasjh the metropolitan see of Ireland : and it

was provided liy solemn ordinance, thai noone should be

allowed lo profess or to teach theology, who had not

been educated at tnis university. Tne province of ihe

archbisiiop is the largest in Ireland, and contains within

its bounds ten dioceses, namely, Dromore, Down and
Connor, Derry, Raphoa, Clogher, Kilmore, Ardagh,and
Meath. Tiiis see is valued in the kinq;'s books, by an
extent taken in the reign of Henry VIII. at /..183 : 17 :

5^ Irish money, which amounts to Z..138 : 18s : 0^ Ster-

ling ; the difference between Irish and Sterling money
being at that time one-fourth. But by an extent returned

in the reign of James I. it is valued at /,.400 sterling ;

and pays so much first-fruits to this day. Its real worth

is reputed to be about Z.8000. Among the archbishops

of Armagh, Usher in the 17th century, and Newcombe
in the last age, justly h91d a distinguished place. The
university of this place has been long extinct.

This town was frequently plundered by the Danes
during their excursions into Ireland. It was first sub-

jected to the English, iiy sir John De Courcy ; but was
afterwards destroyed by O'Neil, in the reign of queen
Elizabeth. It was soon after rebuilt and garrisoned by
the English ; and it has lately become a town of con-

siderable size, and its general appearance has been
much improved through the munificence of the arch-

bishop, lord Rokeby, who has built a handsome archie

-

piscopal palace, and a noble house for the school, wliich

is one of the royal foundations, and is extremely well

endowed. To these he has added a pulilic library, for

the promotion of science ; he also erected a complete
observatory, with a liberal establisliment fjr the support
of an astronomer ; and he secured the permanency of
these endowments by several acts of parliament. Ar-
magh has one of the best linen markets in Ulster, and
there are many bleachfields in the neighl)ourhood, on
the banks of the Callen, a small stream which passes
near the town. The distance of Armagh from Dublin
is 62 miles. W. Long. 6° 32', N. Lat. 54° 21'. (w. b.)

ARMAGNAC, one of the former provinces of France,

bounded on the east by Lanerucdoc ; on the north by
Agenois and Condomois ; on the west bv Gasrony ; and
onfhe south by the Pyrenees. The account of this pro-

vince will be found under the article Gers, the name of

the new department. (_/)

ARMENIA was a country of Asia, which probably
derived its name from Aram, the son of Shem ; who, if

we may believe tradition, settled in that region, and peo-

pled it with his descendants. We are not ignorant, that

3ome writers of respectabilitv have tortured their in-

genuity in assigning otier derivations ; but as they ap-
pear to have no found'ion, and as the field of conjee,
ture ought never to be trodden by the historian, we pass

them over as unworthy of notice. This counti7 was

bounded on ihc west by the Euphrates, dividing it from
tliat part of Cappadocia, which, in the lime of Aiiliochus

tlie Great, was erecletl into a separate kingdom, under
the name of Armenia iSliiior ; on ihe north, by Mount
Caucasus, stparaiing it Irom Iijcria and Albania, which
bear the modern appellation of Georgia ; on the east, by
the two Medias, wiiich are now called Siiirvan ; and on
the south by Mount Taurus, dividing ii from INKsopoia-
mia and Assyria, which are known lo us by the names
ol Diarbec and Curuistan. Hence, the ancient kingdom
of Armenia had almost the. same boundaries with mo-
dern Turcomaaia, whose western division is now a pro-
vince of the Turkish empire, whilst the eastern belongs
to the kingdom of Persia.

The early history of this, as well as of every other
ancient kingdom, is involved in obscurity. Even the
few events which have been transmillcd lo the present
day, arc so indistinct and incompatible with each other,

that it is scarcely possible to connect them inio a con-

sistent and unbroken narration. If credit is due to its

first annalists, Armenia became at a very early period an
independent kingdom ; and one Scytha had the honour
of filling the thionc. From him the sceptre descended
to Barzanes ; who, if we follow Berosus, was driven from
his dominions by Ninus, king of Assyria ; but, if wc
chusc rather to depend upon the authority of Diodorus
Siculus, we shall believe that he entered into an alliance

with that monarch, and assisted him in a war against the

Bactrians. At his death Armenia was divided into a

number of petty dynasties. These were soon united

under Araxcs, who, in a war with the Persians, was
commanded by an oracle to sacrifice his two daughters,

as the infallible means of victory ; but who, endeavour-

ing to deceive the gods, substituted in their place two
daughters of a nobleman called Miesalcus. Miesalcus,
justly roused to vengeance, not only slew the daughters
of the king, but pursuing him to the Helmus, forced him
into the stream, and endeavouring lo swim across it, he
was drowned, and thus gave his own name Araxes to

that river. These events may be disfigured by fable,

but we will not hesitate to believe Xenophon, who in-

forms us, that Astyages, king of Media, at a later period,

subdued Armenia, and rendered its kings tributaries.

But when Media was conquered by Cyrus, Armenia be-

came a province of the Persian empire, its native race

of kings was extinguished, and its government was con-

ducted by prefects appointed by the conqueror. The
martial talents of .Alexander the Great, however, after a

lapse of two centuries, dissolved the Persian empire,
annexed Armenia to his Macedonian dominions ; and
Mitlirinus, Phrataphernes, and Orons, successively, were
appointed by Alexander and Perdiccas, to govern that

country. Diodorus Siculus would have us believe, that

at the death of Orons, the .\rmenians revolted from their

conquerors, appointed kings of their own, and secured
their independence. If they did, which is more than
doubtful, they must have enjoved only for a short tiine

the pleasure and the pride of freedom, as we are cer-

tain, that, under the reign of .'\ptigonus, who succeeded
to one of the divisions of Alexander's dominions, they
were subject to their former masters ; and after him,

to t' e Seleucidae in Syria, till Antiochus the Great, as-

ccnded that throne.

When \ntiorhns succeeded to the kingdom of Syria,

he appointed prefects over the diffrent provinces of
his doni'nions, Tnd Artaxias and Zadriades received the

government of Armenia. The tender youth of that
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monarcli, and the vinsucccssful wars vhicli he then
waged, inspired these chiefs with the ambitious liopes

of erecting tor themselves independent kingdoms. For
this purpose they roused the Armenians to vindicate

their ancient freedom, and liaving' joined their forces,

subdued several provinces which belonged to the neigh-
bouring nations. The territories which were thus sulj-

jected to their power, they divided ; and eacii seized the

sceptre of tliat division which belonged to him. The
country, whose limits we have already marked, and
which from this period was called Armenia Major,
owned the authority of Artaxias. The country, which,
lying on the other side of Euphrates, was bounded on
the east by that river; on the south, by Mount Taurus,
dividing it from Cilicia ; and on the west and north, by
the mountains Scordiscus, Amanus, and Antitaurus,

separating it from Cappadocia, received the appellation

of Armenia Minor, and composed the kingdom of Za-
driades.

Tne spirit of Antiochus did not tamely bear the rebel-

lion of his subjects, and the dismemberment of his do-
minions. But the powerful army, which he conducted
to reduce Armenia into subjection, was unable to extin-

gU'sh the flame of liberty which the two princes had
raised, or to recover a single province which they had
wrested from his hands. Wearied with several unsuc-
cessful attempts to subdue them, and meditating ven-
geance at a more auspicious period, he was forced to

accede to a peace, and to acknowledge the independence
of his revolted subjects. To shelter the weakness of the

infant states, the two princes entered into an alliance

with the Romans, and, under the shade of their protec-

tion, governed the kingdoms which they had founded.
Zadriades, during the future period of his reign, enjoyed
that tranquillity which is the best reward of youthful

activity and prowess. At his death, he transmitted his

sceptre to his posterity, who, during several generations,

appear to have reigned in peace, without performing one
action calculated to illustrate the page of history, till

Artenas, the last of his race, ascended the throne. Ar-
taxias built the city of Avtaxata, to be the capital of his

kingdom, upon a peninsula formed by the bending of the
river Araxes, which surrounded it like a wall, except
on the side of the isthmus, which v.as defended by a
deep fosse and a strong rampart. Some time after, he
seems to have formed an alliance with Antiochus the
Great, and even, in some measure, to have become de-
pendent on that monarch. But, when Antiochus was
defeated by the Romans, he renounced his allegiance,

and joined the conquerors. Antiochus Epiphanes, how-
ever, succeeding to the Syrian throne, inflicted upon him
the punishment which his levity merited ; routed, in a

decisive battle, his/iumerous army ; and threw the king,

whom he had made captive, into chains. It is probable

that the death of Epiphanes restored him to liberty and
to his dominion ; for, immediately afterwards, we find

him waging waragainstMylhrobuzanus, son ofZadriades.
Artaxias not only expelled him from his dominions, but
had the meanness and cruelty to solicit Ariarathes, king
of Cappadocia, at whose court he sought refuge, to put
him to death, and to divide his territories. The gen-
erous virtue of the Cappadocian prince, however, was
so indignant at the infamous proposal, that, at the head
of a powerful army, he re-established the fugitive king
upon his throne.

The tranquillity in which the immediate successors

of Artaxias seem to have rcigiied, was more favourable

to their present happiness than to their future June.
During a period ot seventy years, the names oTtlic
Arminian kings do not so mucli as appear on the page
of history. We are only told, that the king, who reigned
at the conclusion of that period, waged an unsuccessful
war with the Parthians, and delivered to the conquerors
his son Tigranes, as a pledge that he would fulfil the
articles of an inglorious peace. Tigranes, at the death
of his father, purchased his liberty, by ceding to the
Parthians a gart of his paternal dominions; and the first

act of his administration was an alliance with Mitiiri-

dates Eupatcr, king of Pontus. The design of this

confederacy was to circumscribe the rising power of
the Romans ; and its principal articles were, that Ti-
granes should receive in marriage Cleopatra, the daugh-
ter of Mithridates; that he should have all the spoil

and captives of the country which they conquered ; and
that the country itself should belong to the Pontic
prince. No sooner was his marriage solemnized, than,
according to the fixed plan of operations, Tigranes in-

vaded Cappadocia, and expelled Ariobarzanes, who was
raised by the Romans to the sovereignty of that state,

after they had wrested it from the hand of Mithridates
;

and who proved himself unworthy of the dignity, by
abandoning his kingdom, and flying to Rome, before
he had tried his fortune in battle. Tigranes seized
upon the spoil; but delivered the country to Ariarathes,
son of Miti.ridates, who, in right of his father, ascended
the throne of Cappadocia.

Scarcely had Tigranes returned from this expedition,
when he received an embassy from the Syrians, giving
him an account of the distracted state of their country,

desolated by the civil wars which the princes of the

Seleucidae had waged, and soliciting him to take pos-
session of their throne. The commotions which had
alienated the affections of the subjects from their native

princes, rendered the princes themselves unable to op-

pose the invaders, and Tigranes annexed the kingdom
of Syria to his own. This accession of power extended
the views of his ambition. At the head of a mighty
army he entered Armenia Minor, routed the forces of

Artenas, the last king of the Zadriadan race, who fell

bravely on the field of battle, and took possession of

that kingdom. Directing his victorious march eastward,

the Adiabenians, Assyrians, and Gordians, yielded to

his arms ; and, having annexed them to his dominions,

he returned home with an immense plunder. At the

request of Mithridates, who had been forced by the

Romans to abandon Cappadocia, he invaded that coun-

try a second time, surrounded it with his numerous
forces, and swept it of its inhabitants. The captives,

to the number of 300,000, he employed in building and
peopling a magnificent city, which he raised to be the

capital of his empire, on the spot where the Armenian
crown was first put upon his head, and which he called

Tigranocerta, after his own name.
"Mithridates, who now designed to break an insidibus

peace which he had made with the Romans, endeavoured
a second time to rouse Tigranes to arms. Tigranes,

however, who had other schemes in view, would have
refused him every assistance, had it not been for the

earnest entreaties of his wife. But though her impor-

tunity prpvailed upon him to send Win\ some supplies,

yet he took no decided part in the war; and the Romans,
not wishing to draw upon themselves the whole power
of his kingdom, dissimbled their resentment. The army
of Mithridates, however, was cut to pieces by the Ro-.



AtlMENIA. 42.

man veterans under Lucullus ; he himself fled for refuge

into Armenia ; and the cold rccepiion which he expe-

lieuccd from his son-in-hiw, who, though he allowed

him a castle and attendants suited lo his dignity, would
not admit hnn into his presence, proved that he had

nothing to hope. While the Romans were completing

the conquest of Pontus, Tigraiies, whose true interest

ought to have induced him to circumscribe the Roman
victories, led his forces to recover the seventy vallics

which he had yielded to the Parthians as the price of

his liberty ; but, not content with their reduction, he

subjugated Mesopotamia, the countries round Ninus
and Arbela, and the fruitful province of Mygdonia. At
this time Cleopatra Selene, the widow of Antiochus Pius,

who, with her sons, still retained and governed a small

territory in Syria, fomented a rebellion in the neighbour-

ing provinces belonging to Tigranes. Indignant at her

conduct, he left Mesopotamia; and almost with the ter-

ror of his name, not only ciuelled the rebellion of his

own subjects, but subdued the dynasty of Cleopatra,

took the queen prisoner, and, after confining her a short

time in the castle of Seleucia, caused her to be put to

death. Phoenicia was then doomed to feel the ravages

of his unconquered army ; and having almost subdued
it, the fame of his victories, and the dread of his power,
compelled all the Asiatic princes, who were not protect-

ed by the power of the Romans, to pay him homage.
Proud of past victories, and elated with the anticipa-

tion of victories to come, Tigranes now assumed the

title of King of Kings ; and, to prove his claim to the

lofty appellation, he was attended by captive princes in

livery like menial servants. When the ambassadors of

the neighbouring nations appeared in his presence, they

were arranged on either side of his throne, and their

hands clasped together ; an attitude which, in that coun-

try, marked the most abject state of dependence, not

only flattered his vanity, but confessed the slavery to

which they were reduced. But a haughty spirit is the

harbinger of degradation. An ambassador from Lucul-
lus, who had finished the conquest of Pontus, arrived

;

and, in the unsubmissive tone of Roman magnani-
mity, demanded Mithridates, who still resided in his

dominions, or offered war. Tigranes, knowing the power
of the Romans, restrained his resentment, and answered,
that though he never approved of the conduct of Mithri-

dates, yet both honour and duty forbade him to deliver

his father-in-law into the hands of his enemies ; and if

the Romans, upon such an ungenerous pretence, should
invade his dominions, his army would meet them in the

field. Tigranes, perceiving that war was inevitable,

and understanding that Zarbienus, the captive king of

the Ciordians, had privately promised to join Lucullus,
caused him, with his wife and children, to be put to

death ; received, with the greatest magnificence, Mith-
ridates into his presence ; sent him to Pontus, at the

head of 10,000 horse, to rouse his subjects to vindicate

their liberty ; and summoned the forces of his numerous
provinces to join his standard at Mount Taurus. Lucul-
lus, who wanted only a pretence to begin hostilities, left

6000 men to keep Pontus in subjection, crossed the Eu-
phrates at the head of only two legions of foot and 30U0
horse, and sent a detachment of his army, under the
command of Muraena, in pursuit of the king, who had
set out for Mount Taurus to join his army. But though
Tigranes was overtaken and defeated by Mureana, yet
he escaped from the field, and, eluding all the bands
th.at were dispatched to intercept his flight, arrived at

the place of rendezvous, and found an army of 150,000
foot, 55,000 horse, 20,0U0 archers and slingers, and
35,000 pionceis. Lucullus, instead %f being afraid of
this mighty army, was only afraid lest they should decline
an engagement, and, to provt)ke them to fight, termed
the sitge of Tigranocerta. Enraged at the insult thus
offered to his capital and dignity, Tigranes rejected,
v/ith disdain, the prudent counsel of Mithridates, given
by his ambassador, to decline an engagement, and, after

holding a council of war, marched to meet Lucullus.
The Romans, who were proballiy about 15,000 men,
trembled when they beheld the vast army of the Arme-
nians ; but, bchig fired by the word^ and example of
their leader, they buist with impetuous fury upon tlieir

enemies, dissipated at the first shock that unwieldy body,
and night oniy put an end to the carnage and the pur-
suit. It is probable that Tigranes, by this battle, had
to lament the loss of his capital, the slaughter of 100,000
foot, and almost all his cavalry, as Plutarch informs us;
but we shall hesitate to believe, that defeat was embit-
tered by the galling recollection that he had acted un-
worthy of his former fame, had set an example of flight

at the commencement of the battle, and tliat his vast
army had slain only five men, and wounded a hundred
of their enemies, on that disastrous day.

Mithridates was n:arching to the assista%cc of Ti-
granes, when he met him flying from the field of battle

;

stript of all the ensigns of royalty, which he had aban-
doned to conceal himself, and in constant dread of fall-

ing into the hands of his enemies. Instead of bewailing
past defeat, Mithridates encouraged him to hope for

future victory ; and, instead of flying with the remain-
der of his army, he incited him to strengthen it with
all the resources of his extensive empire, and once more
to meet his enemies in the field. In consequence of this

conference, the two kings again summoned all their

forces, and the extensive plains on the oilier side of
Mount Taurus again glittered with thousands in arms.
Taught by past misfortune, they declined a general
engagement, and harassed the small band of Lucul-
lus with indecisive skirmishes. Lucullus, with his

usual policy, marched towards Artaxata, where the trea-

sure and family of Tigranes remained, as if he design-
ed to storm that city; and rejoiced in the success of his

stratagem, when, at the small river Arsimia, he beheld
the confederate kings advancing to give him battle.

Here a second victory crowned the discipline and valour
of the Romans, while the two kings lamented the des-
truction of their armies, and fled. From a long pursuit,

which was marked with slaughter, the Romans returned
to besiege the city ; but the fidelity and valour of the

governor, alike deaf to promises or to threatenings, pre-
served it from their power. Though it was no later

than the autumnal equinox, yet the cold, which w-as very
severe, and the snow, which fell daily, excited the troops
to demand the shelter of winter-quarters. Their request
was rejected by Lucullus with disdain ; but, notwith-
standing of his entreaties, the army sounded a retreaf,

and, at midnight, abandoned the city. But the armv,
which was dead to glory, was alive to interest. The
plunder of Nisibis, which Lucullus promised them, led
them, in the depth of winter, to besiege, to storm, and
to pillage that opulent city.

At the return of spring, Lucullus resolved to begin
his operations against the confederates, who had again
invaded Cappadocia. But the flame of sedition, wliich

was not yet extinguished, was secretly foiucntcd by the
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friends of Pompey, who aspired to the command of the

armv, and, when the march was announced, it burst forth

with irresislible i^y. When LucuUus appeared, llie

soldiers threw their empty purses at his feet, and in-

dignantly exclaimed, that as he alone had amassed the

spoils of conquest, he alone might carry on the war.

On account of this revolt, LucuUus was superseded,

and the command was given to Pompey ; but dissension,

arising between the generals when they met, kept the

army In a state of inactivity. The iiour of dissension and

inactivity was impro\^g|l by the confederates ; Cappado-

cia, Armenia, and a great part of Pontus, was again sub-

dued ; but their j;arecr of victory was checked by the

son of Tigranes, who rebelled against his father. The
field of battle decided the unnatural contest in behalf

of the father, and the son fled for safety into Parthia.

Phraates, king of tiiat country, whose daughter he had

married, joined his forces to the remains of the rebel

army, and, conducted by tlie son, invaded tlie dominions

of the father, forced him to seek shelter in tlie fastnesses

of the mountains, and, leaving witli the rebels a part of

his forces, returned home. Upon this Tigranes de-

scended from the mountains, routed the army of his

son, who had formed the siege of Tigranocerta, and

entered his capital in triumph. His son fled to Pompey,

who had r^w assumed the command of the Roman army,

and hail signalized the beginning of his administration

by gaining a complete victory over Mithridatcs, and

loading the field with 40,000 slain. Tigranes did not

long enjoy the triumph of victory : he beheld his coun-

try invaded by Pompey, under the direction of his own
son ; and trembled for his capital, which they were ready

to besiege, and which he was no longer able to defend.

The ki/ig- of kings,—such are the vicissitudes of human
fortune,—was forced, by dire necessity, to seek the camp

of the Romans, to descend from horseback when he

approached the entrenchments, to deliver his sword to

a petty Roman officer, to take off his crown when in the

presence of Pompey, and to fall prostrate at his feet.

The prostration of Tigranes reflected less glory upon

the character of Pompey, than did his own conduct upon

this occasion. When he heard that the suppliant mo-

uarch was approaching, he went out to meet him on

foot, raised him from the ground on which he had thrown

himself, embraced him with the tenderest affection, and

put the crown upon his head with his own hand. Pom-
pey, to whose decision the difference between the father

and the son was committed, restored Armenia, and al-

most all Mesopotamia, to Tigranes, upon his paying

6000 talents to indemnify the Romans for the expense

of the war. The government of Gordyene and Sophene

was assigned to the son : but as Pompey had adjudged

the treasures, whicli were kept in the latter, to Tigranes,

in order to enable him to pay the fine imposed upon him,

the ambitious youth was so much disappointed, that he

endeavoured to incite the Sophenians to retain the trea-

sure, formed a conspiracy against the life of his father,

persuaded Phraates, by emissaries, to attack the Romans,

and, as the reward of his restless ambition, was sent by

Pompey to Rome a prisoner in chains. Tigranes, grate-

ful for the generosity of the Romans, who had restored

to him his dominions, willingly resigned to them all the

provinces which lie had conquered, among which w-as

Armenia Minor, and in return was honoured with the

appellation of The friend and ally of the Roman fieo/ile.

Enraged, however, at Phi-aates, who had assisted his

son in his rebellion, he entered into an unsuccessful w'ar

with the Parthians, who would liave expelled him itowt

his dominions, had they not been intimidated into a peace
i)y the authority of Pompey. During tlie remainder of
his reign, his friendship to the Romans was unbroken;
and, having experienced all that piosperity can bestow,
and all that adversity can inflict, he died in the eighty-
fifth year of his age, and was succeeded by his son Ar-
tuasdes.

Artuasdes, endeavouring to accomplish his designs
by cunning and treachery more than by wisdom and
valour, cultivated at first the friendship of the Romans,
but, being offended at the king of Media, employed
that friendship as the instrument of his revenge. Hence,
he had the address to persuade Marc Antony, who was
marching with a formidable army against the Parthians,

to invade Media, and ofi'ered to assist him with his

counsel and arms. But in the interval between the for-

mation and the execution of this design, Artuasdes was
secretly reconciled to the Median prince, Artavasdes,
and sought to betray the Romans into his hand. Twenty
thousand Romans, under the command of Stalianus,
were conducted by the Armenian prince through al-

most impassable mountains, where they lost all their

baggage and engines of war. Worn out with the toil-

some march, they arrived at Atropatena, where they
were attacked by the Medes and Parthians, and scarce-

ly a man escaped from the battle. Artuasdes led back
his own troops in safety into Armenia ; while Antony,
who had formed, but was forced to raise, the siege of
Phraata, precipitately followed him, to escape from the

pursuit of the Medes and Parthians. The Roman ge-
neral, knowing the weakness of his own army, and the

strength of that of his enemy, durst not avenge his

wrongs on the field of battle, but sought vengeance by
imitating the treachery of Artuasdes. Dissembling his

resentment, he loaded that prince with every mark of

friendship and confidence; and having procured for his

harassed army winter quarters in Armenia, hastened to

meet Cleopatra at the castle of Leucome in Phoenicia.

Professing still the warmest affection to Artuasdes, An-
tony sent him repeated invitations to come and see him,
with which Artuasdes refused still to comply; but re-

moving in the spring to Nicopolis, in Armenia Minor,
he renewed his solicitations, and conjured him as an
ally of the Romans, and as his own most intimate friend,

to come thither, not only to assist him with his counsel,

in prosecuting the Parthian war, but to consult about a

marriage which he proposed between his son Alexan-
der, whom he had by Cleopatra, and the king's daugh-
ter. Artuasdes, conscious of his own treachery, sus-

pected the designs of Antony ; but impelled by the ad-

vice of his friends, he set out for the Roman camp, and,

immediately upon his arrival, was apprehended, loaded

with chains, and forced to discover his treasure.

Artuasdes was no sooner thrown into prison, than Ar-
taxias, his eldest son, ascended the Armenian throne,

led forth his army against the Romans, was vanquished

in a decisive engagement, and fled for safety to the

Parthians. Antony, having subdued Armenia, return-

ed to Egypt, and Artuasdes, with his wife and chil-

dren, bound in chains of gold, and led behind his cha-

riot, swelled tlie triumph of the conqueror when he en-

tered Alexandria. Antony, soon after, commanded the

captive prince to be put to death, sent his head as a pre-

sent to the king of Parthia, and bestowed the kingdom
of Armenia on his son Alexander. Artaxias, having

prevailed upon the Parthians to assist him with a pow-
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crful army, returned to dispute the crown with the son

of Pompey ; and, being joined by a great number of the

Armenians, who were still attached to their native

prince, conquered the Medes, who had espoused the

cause ot" his rival, and again recovered his kingdom.

Short lime did he reaf) the fruits of victory. He was

either forced into exile by the Cappadocians and Ro-

mans, as Joscphus informs us ; or, according to Taci-

tus, was put to death by the treachery of his friends.

His younger brother Tigranes H. under the auspices

of Tiberius and the Romans, ascended the throne : but

entering into a treasonable correspondence with their

enemies, tney deprived him of his kingdom and his life.

His sons, who succeeded him, left no memorial of their

names, but their subjection to the Romans. At their

death, Augustus would have imposed upon the Arme-
nians Aituasdes H., probably tlie son of the last Artax-

ias, but the patience of his subjects under Roman slave-

ry was already exhausted, they expelled him from his

dominions, and, in despair, surrendered the indepen-

dence of their country to the king of Parthia. Caius,

the adopted son of Augustus, set out to Armenia to pro-

tect the majesty of the Roman name ; and, detaching

the Parthians from the interest of that kingdom, es-

tablished Artuasdes on the throne. At his death, which
happened soon after, Tigranes HI. who had formerly

advanced some pretensions to sovereign power, solicit-

ed by rich presents the consent of Augustus ; but white

the emperor hesitated, he asserted his claim by arms,

and subdued almost all the country. Caius, however,
hastened to oppose him, and having routed his forces,

expelled him from his dominions. At the request of

the Armenians, Caius permitted Ariobarzanes, a Me-
dian, to ascend the throne. He was succeeded by Ve-
nones, who had been exiled from Parthia by his own
subjects under the command of Artabanus, who not only

usurped his territories, but forced him to abandon Ar-
menia, which he bestowed upon his own son Orodes.
Orodes was obliged to relinquish the crown to Zeno,
son of Polemo, king of Pontus, who assumed the name
of Artaxias. After a peaceful reign of 16 years, he
ivas succeeded by Arsaces, son of Artabanus, who, in

the first year of his administration, was murdered by his

servants at the instigation of Mithridates Ibcrus, bro-

ther of Pharasmenes, king of Iberia. The murderer re-

ceived the sceptre from the hand of Tiberius ; and, as-

sisted by the Syrians, forced Artabanus to fly from his

kingdom, which he had invaded. Falling afterwards
under the displeasure of Caligula, he was brought in

chains to Rome. During his captivity, the Parthians
almost conquered the country ; but when he was libe-

rated by Claudius, the Iberians and Romans expelled
diem, and put him in possession of the kingdom. He
was, soon after, with singular circumstances of trea-

'-hery, murdered by Rhadamistus, son of his brother
Pharasmenes. Rhadamistus, who ascended the throne,

employed the beginning of his reign in acts of cruelty

to the surviving family of his predecessor : but when
he imagined that the foundations of his authority were
cemented by their blood, he was attacked byTiridates,
brother of Vologe sis, king of Parthia, who, in right of
his ancestors, claimed the sceptre. The Armenians,
who groaned under the cruelty of their monarch, joined
the invader, and Rhadamistus was driven from his king-
dom. Four times did he return to vindicate his autho-
rity ; but Tiridates at last remained master of the field.

The Armenians, whose country was tlius alternately ra-

VoL. II. Part II.

vaged by the Iberians and the Parthians, were driven in

despair to solicit Nero to put an end to their miseries,
and Doniilius Corbulo was sent with an army to restore
tranquillity to that distracted nation. Tiridates, how-
ever, supported by the power of his brother, relused to

submit to his arbitration ; but on the field of battle his

forces were routed by Roman bravery, and he was ob-
liged to abandon the kingdom. Nero bestowed the scep-
tre upon Tigranes, grandson of Herod the Great, who,
having long been an hostage at Rome, was entirely de-
voted to the Roman interest. Valogesis, however, in-

formed that his brother was expelled, and a stranger ad-
vanced to the throne, endeavoured, both by arms and
negotiation, to restore Tiridates. His attempts, which
were attended with various success, might at last have
been defeated, had not the death of Tigranes allbrded
a favourable opportunity for new negotiations. The
majesty of Rome was preserved from violation by the
prostration of Tiridates at the feet of an image which
represented the emperor; and, receiving the crown as
a gift from Nero, he acknowledged his subjection to the
Roman name. He reigned nine years ; and his succes-
sors, without interruption, continued the vassals of Rome,
till the time of Trajan, who, extending the eastern boun-
dary of the empire to the Tigris, degraded the ancient
kingdom of Armenia into a province, and divested its

governors of the very appearance of royalty.

When Constantino the Great ascended the throne,
Armenia began to break from the darkness that covered
it, and to rejoice under the dominion of its own kings,
especially under that of the renowned Tiridates, whose
valour and wisdom crowned himself with glory, and his

country with peace. But that dawn of liberty was still

obscured by Roman dependence, and was altogether
lost in night at the death of that monarch. Cliosroes,

his son, was driven into exile, the country became a
scene of desolation, and two of the most powerful go-
vernors, usurping the ensigns or the powers of royalty,

implored the assistance of Sapor, and opened their ci-

ties to the Persian garrisons. Antiochus, however, one
of the officers of the household, under the authority of
Constantius, restored Chosroes to the throne, and re-

duced the country under his subjection. But the soul

of Chosroes was more fitted for the enjoyment of rural

sports, than for vindicating the independence of his

country on the field of battle. Dreading the menaces of

Sapor, he ceded to him the province of Atropatcne, and
condescended to pay him an annual tribute. The arm
of his son Tiranus was still less calculated to raise the

fallen glories of his country; but though the weakness
of his mind proved that he was formed for slavery, yet

his pride revolted at the humiliating dependence to

which Julian reduced him ; and while that monarch re-

treated from Persia, he found that treachery could ef-

fectuate revenge as well as valour, when the king of Ar-
menia directed the desertion of his auxiliaries. As the

reward of his baseness, Jovian abandoned the king and
kingdom of Armenia to Sapor ; and Sapor, by insidious

professions of friendship, decoyed the king into his tent.

and whilst he lamented, in chains, his credulity, a vio-

lent death delivered him from his dungeon, and his king-

dom became a Persian province. The active and the

daring valour of his son Para, though seconded by the

affection and courage of a few followers, was unable

to break the fetters wliich his degenerate ancestors had
forged for their country ; but the boldness of his design

will perpetuate his memory : whilst the dagger that ter-
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minated his career, will for ever wound the fame of the

emperor Valens, who stimulated the murderer. The
nobles of Armenia refused to acknowledge Artasires,

the nephew of Chosroes, and desired a Persian gover-

nor in the room of an unworthy king. Thus the royal

race of Armenia was degraded: the kingdom itself was

extinguished ; and whilst the younger Theodosias re-

ceived, by agreement, a small part of that country, the

greater division was annexed to Persia.

Before we conclude this concise narrative, it may not

be improper to mention, that in the reign of Justinian II.

Armenia was subjugated by the Saracens, who, in the

eighth century, burst from the inaccessible wilds about

mount Caucasus, and like a torrent overspread the

neighbouring nations. The Saracens were afterwards

dispossessed by the Turks, who called the country Tur-

comania, a name which it still bears. The Turks, how-

ever, turning their arms eastward, were so much en-

gaged in war with Persia, that the Armenians broke

from their yoke, and elected kings for themselves. But

Occadan, son of Cingis, and first cham of the Tartars,

reduced the country under his power; though it is pro-

bable, that he either willingly allowed, or was obliged

to suffer them to have kings of their own. Ussan Cas-

sanes, king of Armenia, in 1472, succeeded to the king-

dom of Persia; and hence it continued a province of

that -empire, till Selim, in the year 1522, annexed it

again to the Turkish dominions, in which state it still

continues, except the eastern part, which belongs to the

Persians.

As the whole country of Armenia is diversified with

mountains and vallies, lakes and rivers, its appearance

is beautiful and picturesque, its climate is temperate

and healthy, and its soil rich and fertile. It is however

greatly indebted for its fertility to the patient industry

of its inhabitants, who employ all the resources of art

and labour to cherish and mature the productions of the

earth. Not only must the springing grain be defended

from the cold, which is so intense that the mountains

are perpetually topped with snow, and ice is often found

before the rising of the sun in the midst of July ; but

likewise from the scorching heat of the sun, which,

during the day, would destroy the powers of vegetation,

if constant irrigation was not practised. The ground,

however, liberally repays the cares of the husbandman,

not only by producing all sorts of grain which are ne-

cessary to supply the wants of man, but also all those

fruits which administer to his comfort and happiness ;

for though we arc told, that there are no olives in that

country at the present day, and hence it has been as-

serted Ararat could not be the mountain where the ark

rested, it must be because they are not cultivated, since

Strabo informs us that they formerly abounded in the

province of Gogarene. The salt mines of Armenia
have long been celebrated : from solid and immense

rocks of this mineral, large pieces are cut, and carried

by buffaloes, to supply, not only the neighbouring pro-

vinces, but all Persia. Indeed, almost the whole coun-

try seems to be impregnated with salt; after rain, the

scattered particles are crystallized, glitter on the sur-

face, and crackle under the feet.

When we investigate the government, laws, religion,

and learning of the Armenians, we encounter insuper-

able difficulties from the silence and uncertainty of an-

cient history. It appears, however, that their crown

was hereditary, that their government was despotic,

and hence, the will of the sovereign must, often at least,

have supplied the place of law. We shall readily be-
lieve tliat their religion was an idolatry, neither sublime
in principle, nor refined in practice, when we are told

that the supreme object of their adoration was the god-
dess Tanais, or Anaitis, the N4hgd of the Persians, and
the Venus of the Greeks. In the early ages of the
kingdom, the inhabitants appear to have been rude and
barbarous. Equally ignorant of the arts of civilization,

and of the advantages of science, they roamed through
their uncultivated fields in pursuit of wild beasts, and
knew not how to express the few ideas of their minds
by written characters. Even when writing was intro-

duced, the Assyrian, the Greek, and the Persian alpha-
bets, were successively employed to record their trans-

actions; and it was not till Christianity, in the begin-
ning of the fifth century, had dispelled the shades that

brooded over their minds, that Mesrobes invented, to

express accurately the sounds of their language, those
characters which they still employ. It is probable that

their language, at first, was far from being copious, and '

that the paucity of its vocables received gradual acces-

sions from the languages of the neighbouring nations ;

as many of their words still betray a Persian origin, and
many undoubtedly have been imperceptibly changed in

the progress of time.

Though we have some reason to believe that Chris-

tianity visited Armenia not long after its first promul-
gation, yet it was not till the fifth century that it was
fully established in that country. Gregory, the son of

Anax, had the honour of converting Tiridates and the

nobles of his court; and, by dissipating the shades of

heathen ignorance, and illuminating the path to immor-
tality, merited, and received, the appellation of the £n-
lightner. The person who had thus sown the seeds of

the faith, was best qualified to rear them up to matu-
rity. Gregory was therefore consecrated bishop of

Armenia, his labours were crowned with success, and

the whole kingdom acknowledged the religion of Jesus.

The Armenian version of the scriptures was the work
of the same age. Not only Moses Choronensis, who
assisted in that work, attests its antiquity, but his attes-

tation is evidently confirmed by many internal charac-

ters. Though it is ubivcrsally allowed that it was begun
and carried on principally by Mesrobes, yet it is doubt-

ful whether it was taktn fiom the Greek original, or

from the Syriac vtrsion. Moses Choronensis says, at

first, that it was taktn from the Syriac; but afterwards,

when probably explaining himself, tells us, that it was

twice translated from the Syriac, and a third time from

the Greek. Indeed, this appears to be true from inter-

nal evidence ; for, whilst it contains several readings

which are to be found only in the Syriac version, it con-

tains also several other readings, and some books which

the Syriac version never admitted. Had this transla-

tion descended to us unadulterated, its antiquity would

have stamped upon it an inestimable value ; but we arc

sorry to add, that Haitho, or Hethem, who governed

Armenia in the 13th century, not only submitted to the

authority of the pope, and became a Franciscan friar,

but published a new edition of the Armenian bible, in-

cluding all Jerome's prefaces, and many alterations and

corruptions from the vulgate. In the sixtii century, the

Armenians departed from the purity of the gospel, by

embracing the doctrine of the Monophysites, who main-

tain that there is only one nature in Christ, or that he

is both God and man, without mixture ; and in this opi-

nion they remain to the present day. But though Jacob
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Baradaeus was chiefly active in restoring; and establish-

ing the opinion of the Monophysitcs in Armenia, and

inut ed in ah the east, and even i;ave them his name,

yet the Armenians reject many of the doctrines of the

Jacobites, and hold no communion with tliosc who
strictly adhere to them. They have seven sacraments,

as in the Roman church, and celebrate baptism and our

Lord's supper, with several peculiar rites, which will

be mentioned with more propriety in the history of

these ordinances. Their churcli is governed by pa-

triarchs, archbishops, doctors, secular priests, who are

not allowed a second marriage, and monks, who are of

the order of St Basil. Though their superior clergy

have large revenues, yet they are by no means the vo-

taries of pride or luxury ; on the contrary, the archbi-

shops live on notiiing but pulse; and fastings and absti-

nences are indispensible duties of their devotion. Be-

sides Lent, in which they live only upon roots, they have

four other fasts, each of eight days, as preparatory to

the four festivals of the nativity, the ascension, the an-

nunciation, and St George; during which, butter, oil,

eggs, or fish, are never mentioned. They consecrate a

large quantity of holy water but once every year, which
being sold to the members of their church, is produc-

tive of a considerable revenue. The sect of Armenians
is by no means confined to the inhabitants of the coun-

try from which they derive their name. In the begin-

ning of the 17th century. Abbas the Great, king of

Persia, subdued almost all Armenia, and carried the

inhabitants into Persia. Settling at Ispahan, the capital

of that country, they enjoyed religious freedom, under
the direction of a bishop or patriarch. But at the death

of that monarch, when no longer protected by his gene-
rous policy, the infernal spirit of persecution was con-
jured up against them by the iollowers of Mahomet,
many apostatised from the religion of Jesus, and the

Armenian church in that country was almost extin-

guished. But the prosperity which in other nations

crowned the branches of this sect, must in some mea-
sure have obliterated the impressions of this calamity.

As the Armenians were polite, industrious, and honest,

their manners and habits were admirably adapted for

the purposes of commerce, which they cultivated to a
great extent. Their merchants not only visited the

principal European kingdoms, during the 1 6th and 17th

centuries, but formed large establishments in London,
Venice, Marseilles, Amsterdam, &c. Nor were they

so much occupied with their commercial interests, as to

be unmindful of the religious instruction of their bre-

thren at home. They procured Armenian translations

of the scriptures, and of other theological treatises, and
conveyed them into Asia. These wei-e disseminated
amongst the Christians who lived under the Turkish
and Persian government, and not only checked the pro-

gress of Mahometan ignorance and superstition, but in^

some degree fanned the glow of piety and religion. For
a full account of the affairs relating to Armenia, see
Moses C/ioro7irnsis, Berostis, Sfra/io, Plutarch, Justin,

Apfiian, Dio, Joscjihui,, Tacitus, jfucient Universal His-
tory, Rollin, Gibbo7i, Mosheim's Ecclesiastical History.

ARMENIAN BOLE. This earthy substance may
be considered a variety of red ochre, and is frequently

obtained by calcining yellow ochre, as, by this process,

the iron which is contained in tlio ochre is further oxy-

ARMILLARY Sphere, from armilla, a ring, is the

name given to an artificial sphere, composed of a num-
ber of metallic circles or rings, which represent the

circles of the sphere. The armillary sphere of glass in

Pembroke-hall, Cambridge, made by Dr Long, is eigh-

teen feet in diameter. For the description and use of

the armillary sphere, see Ferguson's Lectures, vol. i. p.

365, and Plate XX. of that work, {j)
ARMILLARY Trigonometer, the name of an in-

strument invented by Mr Mungo Murray, and improved
by Mr Ferguson, for performing problems in astronomy,
dialling, and spherical trigonometry. See Ferguson's
Tables and Tracts, p. 80. (_/')

ARMINIANISM, strictly speaking, is that system
of religious doctrine which was taught by Arminius,
professor of divinity in the university of Leyden. If

therefore we would le^-n precisely what Arminianism
is, we must have recourse to those writings in which
that divine himself has stated and expounded his pecu-
liar tenets. This, however, will by no nican« give us

an accurate idea of that which, since his time, has been
usually denominated Arminianism. On examination, it

will be found, that in many important particulars, those

who have called themselves Arminians, or have been ac-

counted such by others, differ as widely from the nominal
head and founder of their sect, as he himself did from
Calvin, and other doctors of Geneva. There are, in-

deed, certain points, with regard to which he has been
strictly and uniformly followed by almost all his pre-

tended adherents ; but there are others of equal or of

greater importance, dogmatically insisted on by them,
to which he unquestionably never gave his sanction, and
even appears to have been decidedly hostile. Such a

distinction, obvious as it must be to every attentive

reader, has yet been generally so far overlooked, that

the memory of Arminius is frequently loaded with im-
putations the most unreasonable and unjust. He is ac-

cused by the ignorant and the prejudiced, of introducing

corruptions into the Christian church, which he proba-

bly never thought of, and which certainly have no place

in his works. And all the odium which his followers

have from time to time incurred by their varied and in-

creasing heterodoxy, has been absurdly reflected upon
him, as if he could be responsible for every error tliat

tnay be sent abroad under the sanction of his name.
^Vhalevcr be the number or the species of these errors,

and in whatever way they may be associated with his

principles, it is fair to the character of Arminius, and
useful to the interests of religious truth, to revert to his

own writings as the only source from which we ought
to derive information concerning the Arminian scheme.
And by doing so, it may be discovered, that genuine un-

dized. Armenian bole was formerly an article in the

Materia Medica. Sec Oryctoc.xosv. Cutbush.
ARMENIAN STONE. This stone was much prized.

It is not precisely known, whether the Armenian stone

of the ancients was a quartz, or calcareous carbonate

coloured by earthy blue carbonate of copper; but the

name has long since been exploded.

From the circumstances of an effervescence taking

place on the addition of acids, we may conclude that a

carbonate is present. Tlic author of the Dictionary of

Merchandize observes, that it was in so hit;h esteem as

a paint among the ancients, that oountcrfeits were con-

tinually attempted to servo it in its place. Ibid.
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adulterated Arnuniaiusm is not tluit ijreat and dangcr-

ovis heresy which among a certain class of Christians it

is too often represented to be ; and that though it may
still be thought less scriptural and less logical than Cal-

vinism, yet it does not deserve to be reprobated as

wholly inimical to the grace and glory of the gospel.

Having made these preliminary remarks, we shall

now endeavour to give a short and correct view of Ar-

minianism in the proper sense of that term. Arminian-

ism is to be considered as a separation from Calvinism,

with regard to the doctrines of unconditional election,

particular redemption, and other points necessarily re-

sulting from these. The Calvinisis held, that God had

elected a certain portion of tlie human race to eternal

life, passing by the rest, or rather dooming them to

everlasting destruction; that God's election proceeded

upon no prescience of the moral principles and charac-

ter of those whom he had thus predestinated, but ori-

ginated solely in the motions of his free and sovereign

mercy ; that Christ died for the elect only, and there-

fore that the merits of his death can avail for the salva-

tion of none but them ; and that they are constrained by

the irresistible power of divine grace to accept of him
as their Saviour. To this doctrine, that of Arminius
and his legitimate followers stands opposed. They do

not deny an election ; but they deny that it is absolute

and unconditional. They argue, that an election of this

kind is inconsistent with the character of God, that it

destroys the liberty of the human will, that it contra-

dicts the language of scripture, and that it tends to en-

courage a careless and licentious practice in those by

whom it is believed. They maintain, that God has

elected those only who, according not to his decree, but

his foreknowledge, and in the exercise of their natural

powers of self-determination, acting under the influence

of his grace, would possess that faith and holiness to

which salvation is annexed in the gospel scheme. And
those who are not elected are allowed to perish, not

because they were not elected, but merely and solely in

consequence of their infidelity and disobedience ; on
account, indeed, of which infidelity and disobedience

being foreseen by God, their election did not take place.

They hold, that Christ died for a// men in the literal and
unrestricted sense of that phrase; that his atonement
is able, both from its own merit, and from the intention

of him who appointed it, to expiate the guilt of every

individual; that every individual is invited to partake

of the benefits which it has procured ; that the grace of

God is offered to make the will comply with this invita-

tion, but that this grace may be resisted and rendered
ineffectual by the sinner's perversity. Whether true

believers necessarily persevered, or whether they might
fall from their faith, and forfeit their state of grace, was
a question which Arminius left unresolved, but which
was soon determined by his followers in this additional

proposition, that saints may full from the state of grace

in which they are placed by the operation of the Holy
Spirit. This, indeed, seems to follow as a corollary,

from what Arminius maintained respecting the natural

freedom and corruption of the will, and the resistibility

of divine grace.

In this way, the Arminians suppose that they get free

of all the absurdities and dangerous consequences which
they allege to be involved in the Calvinistic scheme

;

and, at the same time, detract nothing from the free-

ness and sovereignty of divine grace that can be reason-

ably considered as essential to tliem. Whether they

succeed in these views to all the extent they imagine,
may be justly disputed. But they certainly take away
something of that harsh and forbidding aspect, with
which Calvinism, in its broad undisguised lorin, seems
to cloud the religion of mercy and benevolence.

It may now be proper to menf.on some tenets with
regard lo which Amunianism lias been much misrepre-
sented. If a man holds that good works are necessary
to justificaaon ; if he maintain that taith in'-.ludes good
woiks in its own nature; if he reject tiie doctrine of
original sin ; if he deny that divine grace is requisite
fo. the whole work of sanctification ; if he speak of hu-
man virtue as meritorious in the sight ol God ; it is

very generally concluded, that he is an Arminian. But
the truth is, that a man of such sentiments is more pro-
perly a disciple of the Pelagian and Socinian schools.

To such sentiments pure Arminianism is as diametri-
cally opposite as Calvinism itself is. The genuine Ar-
minians admit the corruption of human nature in its full

extent. They admit, that we are justified by faith only.

They admit, that our justification originates solely in

the grace of God. They admit, that the procuring and
meritorious cause of our justification is the righteous-

ness ot Christ. Pro]ittr quam. says Arminius, Dius
credeniibus fieccatum condonet eosqne firo justis refiutat

11071 atiter atque si legem fierfecte imjilevisnent. They
admit in this way, that justification implies not merely
forgiveness of sin, but acceptance to everlasting hap-
piness. Junctam habet adufxtionem in filiosi ^' coUalionem

Juris in litreditatem vita eterncc. They admit, in fine,

that the work of sanctification, from its very commence-
ment to its perfection in glory, is carried on by the

operation of the Holy Spirit, which is the gift of God
by Jesus Christ. So sound, indeed, are the Arminians
with respect to the doctrine of justification, a doctrine

so important and essential in the opinion of Luther, that

he scrupled not to call it ylrticulus ecclcsia stands vel

cadentis ; that those who look into the writings of Ar-
minius, may be disposed to suspect him of having even
exceeded Calvin in orthodoxy. It is certain, at least,

that he declares his willingness to subscribe to every

thing that Calvin has written on that leading subject of

Christianity, in the third book of his Institutes. And
with this declaration, the tenor of his writings invari-

ably corresponds.

The system of Arminius, then, appears to have been
the same with that which was generally maintained irt

the rctormed churches at that time ; except in so far

as the doctrine of the divine decrees was concerned.

But the most eminent of those who became Arminians,

or ranked among his professed followers, by embracing
and avowing his peculiar tenets with respect lo t lec-

tion and redemption, soon began to depart widely from
the other tenets of liis theological creed. They adopt-

ed views of the corruption of man, of justification, of

the righteousness of Christ, of the nature of faith, of

the province of good works, of the necessity and opera-

tions of grace, that are quite contrary to those which
he had entertained and published. Many of them, in

process of time, differed more or less from one another,

on some or all of tlicse points. And so diversified are

the forms which Arminianism, as it is called, has as-

sumed in the course of its progress, that to describe

precisely what it has been since the synod of Dort, or

what it is at the present day, would be a most difficult,

if not an impossible task. Even the confession of faith,

whic;h was di-awn out for th.e Arminians by Episcopius.

#
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and is to be found in the second volume of his works,

cannot be refcirtd to as a standard. It was composed
merely to counteract the reproach ol tneir being a so-

ciety witnout any coninion principles. It is expressed

chiefly in the worUs and phrases of scripture, to whicli,

of course, every one woulu annex his own meaning.
Besides, no person, not even a pastor, was obliged, by

any form, to adhere strictly lo it ; but every one was
left entirely at liberty to interpret its language in ihe

manner that was most agreeable to his own private sen-

timents. Accordingly, so various and inconsistent are

their opinions, that could Arminius peruse the unnum-
bered volumes which have been written as expositions

and illustrations ot Arminian doctrine, he would be at a

loss to discover his own simple system, amidst that he-

terogeneous mass of error with which it has been rudely

mixed ; and would be astonished to find, that the con-

troversy which he had unfortunately, but conscientious-

ly, introduced, had wandered lar from the po.nt to

which lie had confined it, and that with his name dog-
mas were associated, the unscnptur.il and dangerous
nature of which he had pointed out and condemned.
At the same time, it must be acknowledged, that of

this state of things, by which his memory is injured and
thoughtless people are deceived, he himself laid the

foundation. The same temper of mind which led him
to renounce the peculiarities of Calvinism, induced him
also to adopt more enlarged and liberal views of church
communion than those which had hitherto prevailed.

While he maintained that the mercy of God is not con-

fined to a chosen few, he conceived it to be quite in-

consistent with the genius of Christianity, that men of

that religion should kefip at a distance from each other,

and constitute separate churches, merely because they
differed in their opinions as to some ot its doctrinal ar-

ticles. He thought that Christians of all denominations
should form one great community, united and upheld
by the bonds of charity and brotherly love ; with the ex-
ception, however, of Roman Catholics, who, on account
of their idolatrous worship and persecuting spirit, must
be unfit members of such a society. That this was not
only agreeable to the wishes of Arminius, but one chief
object of his labours, is evident from a passage; in his

last will, which he made a little before his death : Ea
profiosiii et docui qua ad profiagationem amplificationem-
que -veritatis religio7iis C/iristiance, veri Dei culrus, tcjyi-

munis flictatis, et sancla inter homines conversionis, de-
niqiie ad convenientem C/iristiano ?iomini tranquillitatem

et pacem juxta verbum Dei fiossent conf<rre, excludens
ex lis pa/iatum, cum quo nulla unitas Jidei, nullum pie-

tatis aut Christiana pads vinculum servari potest.

Mosheim has stated this circumstance in a note to his

history of the .4rminian Church ; but his statement, or
rather the conclusion which he deduces from it, is evi-

dently unfair and incorrect. He alleges, that Arminius
had actually laid the plan of that theological system,
which was afterwards embraced by his followers ; that

he had inculcated the main and leading principles of it

on the minds of his disciples ; and that Episcopins and
others, who rejected Calvinism in more points than in

that which related to the divine decrees, onlv propagat-
ed, with greater courage and perspicuity, the doctrines
which Arminianisni, as taught by its founder, already
contained. These allegations, it is clear, have no sort

of connection with tlic passage from which they are

drawn as inferences ; and they are wholly inconsistent

with the assertions, and reasonings, and declarations of

Arminius, when he is discussing the merits of the ques-
tion that was agitated between him and the Geneva
school. Arminius, in addition to the scheme ol doc-
trine which he taught, was anxious to establish this
maxim, and to reduce it to practice, that, with the ex-
ception above mentioned, no difference of opinions
should prevent Cliristians from remaining in one church
or religious body. He did not mean to insinuate, that
a difference ol opinion was of no consequence at all;
that they who thought one way, were just as right as
they who thought a contrary way; or tliut men have no
occasion to be solicitous about the religious tenets which
they hold. He did not mean to give up his own system
as equally true, or equally false with that of Calvin ;

and as little could he be supposed to sanction those sen-
timents of his followers, which were in direct opposi-
tion to the sentiments which he himself had maintained.
But he endeavoured, in the first place, to assert liberty
of conscience, and of worship; and then upon that fun-
damental principle, to persuade all Christians, however
divided in opinion, to lay aside the distinctions of sect
and party, and in one united body to consult that tran-
quillity and peace which is so agreeable to the Chris-
tian name. This we conceive to have been the object
ot Arminius ; an object so indicative of an enlightened
mind, so congenial to that charity which hopeth all

things, and thinketh no evil, and so conducive to the
interests of religion and the peace of the world, as to
reflect the highest honour on him by whom it was first

pursued, and to constitute the true glory of Armini-
anism.

From the remarks which we have made, an accurate
idea may be formed of tiiat system which is properly
entitled Arminianism ; and consequently of the justice
with which those are called Arminians, who commonly
assume that appellation. The confusion which prevails
on this subject, has arisen, in a great measure, from
not attending to the distinction between holding purely
Arminian doctrine, and belonging to the Arminian
church. Even a Calvinist, who necessarily rejects the
former, may yet be a member of the latter, (though we
doubt if there be any instances ot this on record;) be-
cause, according to the views and wishes of Arminius,
that church is, exclusively of Papists, tlie church uni-
versal, actually and freely receiving into its bosom Chris-
tians of every sect. (See Dedication prefixed to Le
Clerc's Latin Translation of Hammond on the Afro Tes-
tament?) And the fact is, that while many have been
members of the Arminian church, whose doctrine was
far from being purely Arminian, there have been, and
still are, many whose Arminianism goes no farther than
doctrine, and who, though they be genuine disciples of
Arminius in that respect, are yet as narrow and exclu-
sive in tlieir notions of religious communion, as the most
higotted votaries of the church of Rome. The number
of true Arminians has never, we believe, been very
great ; but it appears, that almost all who have been
called Arminians, have agreed in being Anticalvinists,

so far as the dogmas respecting unconditional election,

piMticuIar redemption, and the irresistibility of divine
grace, are involved.

The controversy to which Arminianism had given
rise, (See Arminius,) was carried on after the death of
its founder, with the greatest eagerness, and produced
the most bitter and deplorable dissensions. The Ar-
minians requested nothing more than a bare toleration.

This moderate deman<t5 at all times reasonable and just,



430 AR311NIANISM.

was paiticularly so in Holland, which had thrown off

the yoke ol civil and spiritual despotism, and where the

received confession ot laitli had not deleniuncd the

questions under debate. It was strongly urged by Gro-

tius, Hoogerbeets, Olden, Barneveldt, and other per-

sons of respectability and influence. And Maurice,

prince of Orange, and his mother the princess dowager,

giving countenance to the claim, there was some pros-

pect of the Calvinists being persuaded to enter into pa-

cific measures, and to treat their dissenting brethrea,

with forbearance. Accordingly, in the year 1611, a

conference between the contending parties was held at

the Hague, on which occasion the toleration required

was offered to the Arminians, provided they would re-

nounce the errors of Socinianism. Another conference

was held at Delft, in 1613. And in 1614, the States of

Holland promulgated an edict, exhorting the disputants

to the exercise of mutual charity. But these, and other

expedients employed for the same purpose, had not the

desired effect. The Calvinists were more and more

confirmed in the bad opinion which they had formed of

the Arminians ; and, fully convinced that the object of

the latter was to destroy all religion, expressed great

indignation at the magistrates, for endeavouring, by

their authority, to promote a union with such adver-

saries. The conduct of the States was ably and elo-

quently defended by Grotius, in two treatises, entitled,

" De Jure summarum poteatalum circa sacra " and Or-

dinum Hollandiie, ac JVest/risix Pietas a multorum ca-

fumniis -vindicata.

The hopes of success which the Arminians entertain-

ed fi-om the indulgent manner in which they were treat-

ed by the civil authorities, were soon blasted by a mis-

understanding which had secretly subsisted for some

time between the stadtholder and the principal magis-

trates, and at last broke forth into an open rupture.

Maurice, being suspected of aiming at sovereign power,

was firmly opposed by the leading persons in the go-

vernment, who had been the friends and patrons of the

Arminians, and to whom, therefore, these adhered at

this difficult crisis. On the other hand, the Gomarists,

or Calvinists, attached themselves to Maurice, and in-

flamed the resentment which he had already, for va-

rious reasons, conceived against the Arminians. The
pi-ince was resolved, at once to ruin the mmister who
had ventured to oppose his schemes of usurpation, and

to crush the Arminians, by whom they had been warm-
ly supported. For this purpose he got the leading men
cast into prison. Barneveldt, whose long and faithful

services deserved a better fate, died on the scaffold :

and Grotius and Hoogerbeets, under pretexts more
plausible than solid, were unjustly condemned to perpe-

tual imprisonment, from which, however, the former af-

terwards escaped, and fled into France. The crime of

the Arminians being of an ecclesiastical nature, it was

thought proper to bring their cause before a national

assembly of divines, by which it might be regularly and

finally condemned.
Uiidcr the auspices of Maurice, therefore, and by the

authority of the States general, a synod was convoked

at Dort, in the year 1618. Before this meeting, which

consisted of deputies from the United Provinces, from

England, Scotland, Switzerland, and other places, the

Arminians appeared with Episcopius at their head, to an-

swer to the accusations brought against them, of de-

parting from the established religion. For a full ac-

count of the proceedings of tliis synod, the reader may

consult the 2d and 3d vol. of Brandt's History of the Re-
fijrmation, and The Remains of JSlr Jolin Hales of Eaton.,

who was present at the meeting, and gives a simple nar-

rative of what he saw and heard. The conduct of the

synod has been applauded by some, and condemned by

others. On the one hand, it has been placed above eve-

ry other synod, since the apostolic age, for its temper,
moderation, and sanctity ; on the other, it has been
charged with injustice and cruelty, and burlesqued in

such lines as these :

Dordrechti synodus nodus ; chorus integer, scger
;

Conventus, ventus ; sessio, stramen. Amen.

Neal remarks, that it behaved as well as most assemblies

of a similar kind have done, " who have pretended to

establish articles for other men's faith, with penal sanc-

tions." This says very little for the synod of Dort

;

though, perhaps, it is even more than can be said with

truth. Mariinius of Bremen seems to have spoken
much more correctly, when he told his friends, " I be-

lieve now what Gregory Nazianzen says, that he had ne-

ver seen any council attended with good effects, but that

it always increased the evil rather than removed it. I

declare as well as that father, that I will never set my
foot in any synod again. O Dort ! Dort ! would to God
that I had never seen thee !" The Arminians, it is pro-

bable, asked more indulgence than they had a right to

expect ; but it is certain also, that the treatment which
they received from the synod, was arbitrary, faithless,

and oppressive. They were at length found guilty of

heresy, and of hostility to their country and its religion.

And the measures adopted against them, in consequence
of this sentence, were of the most severe and rigorous

kind. They were excommunicated ; they were driven

from all their offices, civil and ecclesiastical ; their mi-

nisters were prohibited from preaching ; and their con-

gregations were suppressed. Refusing to submit to the

two last of these hard decrees, they were subjected to

fines, imprisonments, and various other punishments.

To avoid this tyrannical treatment, many of them retired

to Antwerp, others to France, and a considerable num-
ber into Holstein, where they were kindly received by

Frederick the duke, and where, in the form of a colony,

they built for themselves a handsome town, naming it

Frederickstadt, in compliment to their fi-iend and pro-

tector. The history of this colony may be found in a

work entitled, Ejiistola Prastantium, et F.riiditorum Vi-

rorum Ecctesiastica, et Theolog-icce, and published by

Limborch and Hartsoeker.

We have every reason to believe, that the transac-

tions which took place at Dort, and the strong measures

by which they were succeeded, did more good than

harm to the cause of Arminianism. The injustice and

cruelty with which the Arminians were treated, awa-

kened compassion, and produced a powerful bias in their

favour. The synod was of such a public and solemn

character, and continued its deliberations so long, that

many were induced to examine for themselves the me-
rits of the controversy ; and of- course, not a few would

discover something in the obno.xious tenets that was

agreeable to their theological taste. The Arminian

doctors, too, many of whom were able and learned men,

were compelled to employ all their talents, and to make
every exertion in defence of their system and conduct;

which zeal had, doubtless, no inconsiderable effect in

gaining proselytes. And above all, being forced into

various and distant parts of the country, their opinions

1



ARMINIANISM. 431

o-ot a much wider range ; and, recommended by their

novelty, by their merciful and liberal complexion, and

especially by the sutferings of those who had been per-

secuted lor holding them, they obtained the respect and

belief of many, to whom they might otherwise have re-

mained unknown, or, at least, subjects of indifference.

The death of Maurice, which happened hi 1625, was

a happy event for the Arminians. His brother Frede-

ric Henry, who succeeded him, recalled them from the

exile into which they had been driven ; and afforded

them so much toleration and countenance in their na-

tive country, that they erected churches in various

places, and even founded a college at Amsterdam, for

instructing candidates for the ministry in the necessary

branches of literature and science. Their first profissor

of theology was Episcopius, who had succeeded Arnii-

nius at Leyden, and who was a man of uncommon learn-

ing and ability. This seminary of theological educa-

tion can also boast of Limborch, Le Clerc, VVetsein, and

many others, eminent for their attaumients in sacred

erudition. From the very commencement of the dis-

pute, a great body throughout the United Provinces

seem to have been favourable to the Arminians. The
Dutch were very far from universally acknowledging

the authority of the synod of Uort. Holland, Utrecht,

and Overyssel, protested against its meeting. After it

was concluded, Friesland, Utrecht, Guclderland, Zea-

land, and Groningen, refused to submit to its decisions,

and persevered in their refusal till the year 1651. And
so much did the doctrine of absolute decrees lose its

credit and influence among the people, that those who
had patronised it, were under the necessity of holding

communion with its decided foes. Arminianism conti-

nues to be a very prevalent system of doctrine in that

country ; but the Arminian church, as a distinct and se-

parate society of Christians, has been long in a declining

state.

After the synod of Dort, Arminianism made great

progress among the reformed in various parts of the

continent, as well as in the United Provinces. Many of

the protestants in France imbibed it, from conviction of

its truth ; and more were constrained to pay respect to

it, from a seasonable complaisance to the catholics, who
were extremely indignant at the synod ; which complai-

sance, however, gave way in process of time to better

motives. In Bremen, Brandenberg, and other churches

of Germany, it soon acquired an extensive and perma-
nent tpoting. And even in Geneva, where Calvinism

had flourished so long and so exclusively, it took up its

residence, and in the course of a few years prevailed so

much, that the Genevese might almost be denominated
an Arminian church.

Into England too, Arminianism was imported at an

early period ; and, being taken under the protection of

sovereign power, and made the condition of civil and
ecclesiastical preferment, it was embraced more spee-

dily, and more generally, than it would probably have
been, had it enjoyed no such advantages. James I. who
had sent deputies to the synod of Dort, to assist in con-

demning them, became at length, for political reasons,

their most zealous friend and supporter. Under his suc-

cessor, Charles I. every method was employed, and every

effort made, by the celebrated archbishop Laud, (see

Laud,) to strengthen and promote their cause. And in

spite of all the strenuous opposition they met wiih from the

Puritans ; in spile of the opprobrious epitliets witli which
their system was loaded ; in spite of the speeches made

against it in parliament, and the pamphlets written
against it Ihrougiiout the nation ; in spite of the igno-
minious death which Laud and his sovereign suffered,

—

the exertions of that able and tyrannical prelate, in be-
half of Arminianism, were in a great measure success-
ful. It languished during lac usurpation of Cromwell;
but revived again wilii Iresli vigour at the restoration,

when every innig hostile to Calvinislic or Puritanical
principles became fasliionable and gainful. Ever since
that period, it has continued to flourish. In its progress
it has kindled a great deal of strife ; and lately, during
a debate in which it was involved, and the noise of which
is still sounding in our ears, some writers, confident in

the prevalence and sanctity of Arminianism, have so far

insulted our theological judgment, as to assert, that the
39 articles of the church of England are exclusively

Arminian.
From England, Arminianism travelled into Scotland,

where, however, it made no great impression for a long

series of years, having to contend with a strong and
rooted attachment to the doctrine a,nd discipline ot Ge-
neva, and being generally united with episcopacy, of
which the Scottish nation has been always and utterly

abhorrent. Since the middle of the last century it has
been rapidly gaining ground, particularly among that

class oi the higher ranks in which there is still left a
serious and practical belief of the truth of Christianity.

Of the clergy, a few venture to preach it openly in

some of its most cqrrupted forms. There are a great

many too, who so far acquiesce in it, as never to meddle
with the doctrines of election and reprobation in their

public or private ministrations ; some from a decided

disbelief of them, and others from a mere conviction of

their inexpediency. Such of them as carefully avoid,

or openly oppose it, (and these form a body respectable

both for number and for character,) are certainly best

entitled to the praise of honesty, the confession of faith

which they subscribe being rigidly Calvinistic, and each
of them being required at his ordination to renounce the

Arminian heresy. A great proportion of the common
people are still so fond of the dogma of absolute pre-

destination, which they too often abuse, that they look

on those who deny it with anger, or with pity ; and seem
to have the same sentiments, with regard to Arminian-
ism, which were declared by Mr Rouse, in the English

parliament, when he said, that " it makes the grace of

God lackey after the will of man ; that it was no better

than the Trojan horse ; that an Arminian is the spawn
of a papist ; and that he is ready to turn into one of

those frogs that rose out of the bottomless pit." It must
be acknowledged, however, and we state it from perso-

nal observation, that this sort of bigotry, for which our

native land has been long remarkable, is gradually yield-

ing its place to more liberal sentiments ; and that the

time seems to be fast approaching, when a man may be,

with ut incurring any reproach, cither a Calvinist or an

Arminian, if he be only sincere in his belief, and consci-

entious in his regard to the ordinances and duties of

Christianity. See Jrmin. Opera, passim. M'Laine's

Translation of Mosheim's Eccl. Hist. cent. xvii. Au-
thors quoted by Mosheim and M'Laine. Neal's Histo-

ry of th<- Puritans, vol. ii. Toulni. ed. (t)

ARMINIUS, James, the founder of the Arminian
sect, was born at Oudewater, in Holland, in the year

1550. Having lost his father in infancy, he was befriend-

ed by a priest, who, though belonging to the church of

Rome, had a strong attachment to the principles of the
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reformed. From this person, with whose name we are

not acciuaiiited, he received the first rudiments of learn-

ing, and experienced all the attention which las tender

years and destitute situation required. While proceed-

ing with his education at Utrecht, death depiivea hun

of his generous patron. Such an event, at such a time,

could not fail to be detrimental to his interests. But he

was prevented from feeling all its severity by the kind-

ness of his countryman Rodolphus Snelhus, who took

him under his protection, ana, conducting him to Mai-

purgh, assisted him in the prosecution of his studies.

He had not been long at Mai-pui-gh when he was inionn-

ed, that the Spaniards had pil.aged Oudewater. Im-

patient to ascertain the truth, and to learn the particulars

of this afflicting intelligence, he immediately termed the

resolution of repairing to the spot in person. At this

time he was only fifteen years ot age, in poor circum-

stances, at a great distance from Oudewater, obliged to

travel all the way on foot, and without any purpose to

serve, except the gratification of a curiosity at once ten-

der and distressing. But all this did not deter him from

undertaking, nor hinder him from performing, the jour-

ney. On his arrival, he found the place of his nativity

one scene of carnage and desolation. His mother, his

sister, his brothers, all his relations, and the greater

part of the inhabitants, had been cruelly put to the

sword; and every object that had been endeared to his

infant mind stained with the blood of his fellow citizens

and his kindred. Unable to endure the dismal sight,

and overwhelmed with grief and melancholy, he instantly

returned to Marpurgh. From Marpurgh he went to

Leyden, where a university had been lately founded.

During his residence there, he made great proficiency

in the different branches of learning to which he applied,

and by his good conduct acquired the respect and esteem

of all who knew him. Witli the view of completing Ivis

education, the magistrates of Amsterdam, at their own
expense, sent him^ in 1582, to Geneva, where he was

rhief]y employed in attending the lectures of Theodore
Beza. But having given great offence to the leading

members of the academy, by maintaining, and even teach-

ing the philosophy of Ramus, he soon found it expedient

io leave that city. He retired to Basil. There he was

received with every mark of attention. He read public

lectures with great applause ; and gave such universal

satisfaction, that the Faculty of Divinity gratuitously of-

fered him a doctor's degree, which, however, he thought

proper to decline. Returning to Geneva, he found that,

during his absence, the violence of his adversaries had
abated, and, unwilling to provoke them by a renewal of

the controversy, he no longer contended with zeal for

the superiority of Ramus over Aristotle. Soon after

this, he gratified a desire, which he had long cherished,

to visit Italy, and especially to hear the lectures of the

celebrated James Zabarella at Padua. This journey,

which occupied six or seven mpnths, had nearly alienat-

ed from him the affections of the people and magistrates

of Amsterdam. It was wickedly reported by his ene-

mies, and weakly believed by many of his friends, that

he had kissed the pope's toe, associated with the Jesuits,

and even gone so far as to abjure the Protestant faith.

Such imputations were sufficiently incredible and absurd;

but the jealousy which was then entertained of the papal

power made them colourable, and it required a consider-

able time, and great prudence on the part of Arminius,
to wipe them away. By his private virtues, by his pul-

pit eloquence, and by his able vindications of that cause

which he had beei\ accused of deserting, he gradually-

delivered his character tiom obloquy, and regained the
popularity which he had unaeserveilly lost.

Hitiierto Arminius had been a supporter of the Cal-
vinistic school ; but the period now arrived when his doc-
trinal views were to undergo a very important revolu-
tion. And it is worthy of particular notice, that the con-
victions, which a long and laborious course of theologi-

cal study had failed to produce, were occasioned by an
inquiry which he entered upon to serve a temporary and
an opposite purpose. He was requested by Martin Ly-
dius, professor of divinity at Franeker, to answer a work,
in which the supralapsarian scheme of predestination

was opposed by some ministers of Delft. While em-
ployed in the investigations necessary for that purpose,
he became a convert to the doctrine he had undertaken
to refute, and even carried it farther than those by whom
it had been maintained. He condemned the notion of

absolute decrees, and particular election, as unscriptu-

ral, irrational, and dangerous ; and held, that Christ died,

not for a select number, but for all men without excep-
tion ; and that none have been chosen to eternal life, ex-
cept those who God foresaw would believe and obey the

gospel. This change in the sentiments of Arminius,
which took place in 1591, gave great offence, as might
have been expected, to the followers of Calvin, who re-

garded him not merely as a broacher of erroneous opi-

nions, but as an apostate from that system in which he
had been strictly educated, and which he was bound, by
many considerations, to defend. At Amsterdam, par-

ticularly, where he was officiating, he was vehemently
accused of departing from the received doctrine, and
threatened with the most injurious treatment. But he

remained firm amidst these discouragements, and was
saved by the interposition of the authority of the ma-
gistrates.

After being minister in Amsterdam for fifteen years,

during which he had given uncommon satisfaction as a

preacher, and acquired universal respect as a man and
as a citizen, he was promoted to the divinity chair at

Leyden, as successor to Francis Junius, in 1603. In that

important situation, he felt it to be his duty to make a

more public profession of his principles than he had
hitherto done, and to improve the opportunity which his

new academical appointment afforded him of teaching

them to others. To this line of conduct, which was bold

and dangerous, he was determined by several circum-

stances. His attachment to truth, and his zeal for its

propagation, were sufficient of themselves to mak'e him
avow his hostility to any prevalent error of a serious and

important kind, whatever the consequences might be to

his reputation or his interests. But, besides the dic-

tates of conscience, which he was disposed to obey at

all hazards, he was influenced by a persuasion, that there

were many persons of learning and eminence equally

disgusted with himself at the doctrine which he had ab-

jured ; and also, that the Belgic doctors were under no

obligation to maintain the creed of Calvin, either from

their own confession of Faith, or from any existing pub-

lic law. Actuated and encouraged by these considera-

tions, he proceeded to attack the doctrine of absolute

decrees with the utmost freedom, and to inculcate on his

pupils, and all who came within the reach of his instruc-

tions, a more enlarged and comfortable view of the di-

vine mercy than had been generally entertained : And
many, convinced by his reasonings, or glad to find such

a bold and able supporter of what they had already be-
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lieved in secret, openly embraced the system which he

taujjlit, and became his avowed loliowcrs. He experi-

enced a vei-y keen and poweitul opposition tVom his col-

league, Francis Gomar, wno was alaruiod al tiie lietero-

doxy of his tenets, and laboured strenuously to arrest

their progress, and to expose, it' not to destroy, their au-

thor. The disputes grew so hot at last in the uiuversily,

that the States appoiiued coalerenees to be held between

him and his adversaries, wnicn pioduced no otaer ettcct,

however, than that ol conhiiiHiit; the opinions, and in-

flaming the zeal ol' liie conioatants. Nor was the con-

troversy confined to the university of Leyden. It raged

over all Holland, where Calvinism was the prevailing

system, and where, of course, Arniinius had to contend

with a multitude of enemies. Tlie interests of religion,

and the peace ol the community, being threatened by

the violent and growing debate which his new opinions

had occasioned, he was several times summoned to the

Hague, to give an account of his doctrine. 13ut it had
proceeded too far, it had excited too general an interest,

it nad too much involved the character and roused the

passions of the contenduig parties, to terminate by such
an interference. Arminius himself, however, was soon
removed from it. The disagreeable nature of the con-

test, his anxiety about its progress and final result, the

intense application and unceasing labour which it cost

him, and his distress at finding his reputation calumniat-

ed in consequence of what he deemed an avowal of the

truth, brought on a complication of distempers, of which
he died October 19, 1609.

By all, except the bigottcd few, who are so much at-

tached to the doctrines of eic clion and reprobation as to

think a belief in them necessary to salvation, Arminius
has ever been regarded as a man of unaffected piety and
upright conduct, of principles and of character that were
truly Christian, and fully justified the hopes of immor-
tality which suppoited him through life, and consoled

him at death. His learning was considerable ; his un-

derstanding was at once solid and acute ; his discourses

from the pulpit were impressive, eloquent, and useful ;

his labours as a minister, and as a professor of divinity,

were faithful and productive ; his private life was ani-

mated with the spirit, and adorned with the grace, of

the religion which he taught; and his writings, which
are more excellent than numerous, though in many
places deformed by that scholastic jargon which charac-

terised his age, and in some by a coarseness and bitter-

ness of invective, which, in his case, excites more re-

gret than surprise, are distinguished by a great deal of

accurate thinking, by distinct views of the subjects he
discusses, and by a simple and perspicuous style. A
mo'e particular account of Arminius may be found by
consulting Brandt's History of his Life, and Bertius'

Funeral Oralion on him. His works, which are usually

comprised in one volume, consist of, 1. Disputaliones dt
dixiersis Christianx Keligionis ca/titibiis ; 2. Orariones,

itemcjue Tractutus insigniores alir/uot ; 3. Examen Mo-
deslum Libelli Guilhelmi Pcrlcinnii, de Prtcdestinationis

modo et ordine, ilenKjue de Amfitiludine Gratix Divitice ;

4. jinatysis Ca/iilis ix. ad liomanos ; 5. Dissertatio de
vero et genitino senm Cafi. vii. E/iist. ad Rom. ; 6. ylmica

Collatio cum D. Franc. Junto de PrxdesCinatione, fxer

/itcras habita ; 7. F/mtola ad Hifijiolytum a Collibus.

(')

ARMOISIN, a kind of tafFety, or silk stuff, manufac-
tured in the East Indies, at Lyons and x\vignon in France,
and at Lucca and other places in Italy, (y)

Vol. II. Part II.

ARMONICA, from i^fvotitt, harmony, the name given
by Dr I-'raukiin lo a musical instrument which he con-
structed, consisting of hemispiierical g.asses, which
yielded the mo^t agreeable tones by laying the wet lin-

ger upon the margin, and giving a rotatory motion to

the glasses. A complete description of tiiis instrument
shall be given under Haumonica, its proper name. Sec
Kncyclofiedie Method, art. Verrcs MiLstijues.

Might not bells of glass be suljstiiutcd with advantage
in place of the musical metallic bells now in use ? (j)
ARMOR. See Akmour.
ARMORIAL Beauings. See Coats of Arms, and

Heraldry.
ARMORICA, the name given by the Romans to that

part of Gaul which lies between the rivers Liger and
Sefiuana, now the Loire and the Scine, and comprehend-
ing the old provinces of Brittany and Normandy. The
Arnioricans remained for a long time in quiet subjec-

tion to the Romans ; but when the Roman power be-

gan to yield to the ravages of the barbarians, they

revolted against Constantine, and regained their inde-

pendence. About the end of the fifth century, however,
in consequence of the turbulence and restlessness of
their dispositions, the Armoricans submitted to Clovis,

and their country became a part of the new kingdom.
When the Britons were subjugated by the Saxons,
many of them, and particularly a colony of the 'Welsh,
settled in Armorica, and formed a powerful state.

Hence the name of Lesser Britain, or Brittany. See
Caesar De Bella Gallico, lib. vii. cap. xiv. Warton's
Bist. of English Poetry, vol. i. dissert. I. Univ. Hist.

vol. xiii. 178 ; xvi. 511 ; xviii. 528 .(A) ; xix. 201 (P),

202, 415. Zosimus, lib. vi. p. 376, 383. Whitaker's
Genuine Hist, of the Britons, p. 214. Gibbon's Hist.

vol. V. chap. xxxi. p. 305 ; vol. vi. chap, xxxviii. p.

330. {j)
ARMOUR, an external covering for the purpose of

protecting the human body during the time of war.
The naked and defenceless condition of mankind in their

natural state, their susceptibility of injury, and the dif-

ficulty of existing without warfare, probably first sug-
gested the use of armour. What may have been the

earliest kind devised, we cannot at this period pretend
to ascertain : Yet, to judge by those nations now living

in the most barbarous state, it has most likely been the

shi&ld. Next some kind of breastplate, or gorget, may
have been contrived ; and then a protection of a more
complex and artificial structure to guard the head. The
breastplate, by degrees, was fashioned into an ingenious
defence, consisting of various other pieces extending
over a greater portion of the body ; it was connected
with a back, and then were added guards for the arms,
legs, and thighs. The helmet covering only the upper
part of the head, was closed before, brought down
towards the shoulders, and united to the rest, by which
means a complete external protection was obtained. But
these improvements were accomplished, as we know,
in a long series of years ; and there cannot be a more
unequivocal demonstration of the progress of civiliza-

tion and the arts in Europe, tlvan the various changes
or alterations which armour underwent for many cen-
turies.

Shields, also called bucklers and targets, consist of
different substances, such as leather, wood, or nictal

;

and their form is various, according to the different

nations which use them. The shields of the natives of

New South Wales, a barbarous people, unacquainted
3 I
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with any other kind of defensive armour, are of a long

elliplical figure, made either of the bark ot a tree, or of

fcolid wood hardened by lire. The inhabitants of Loui-

siada, near the coast of Guinea, carry a shield of very

hard wood, above half an inch thick: it is an oblong

figure, slightly convex, nearly three feet in length, and

a foot and a quarter broad. Those of the Malays in

Celebes, are oval, and formed of wood. We are told

that the shield of Ajax consisted of seven bulls hides.

That of the Tartars is still made of leather. Both in

France, and in England and Scotland, round leather

shields were used, and even so late as the year 1715 by

the Scottish chieftams. An old statute, 1471, enjoins

the yeomen to have a target of leather (to resist the

shot of England.) This shield, called the roundel from

its figure, was often stuck full of nails in concentric cir-

cles. It was not above a foot or thirteen inches in

diameter, generally convex, though sometimes concave;

and there are instances of a dagger being inserted in

the boss or umbo. Here also were the arms of the

bearer, or some emblematic device exhibited. Many
of these shields had wood, wicker-work, or even metal

plates, below the leather. The Grecian shield was
either round or angular. That of Agamemnon, at the

Trojan war, was surrounded with ten circles of brass,

inclosing twenty bosses of tin, and in the centre was a

Gorgon's head. The shield of Achilles is described as

superb, and abounding with sculptures. The Roman
shield was of a square figure, and convex : and by the

union of many of tliese in service was formed the tes-

tudo ; so called from presenting the general appearance

of the shell of a tcu'toise. The size of the shield has

been extremely various, for some were used almost

sufficient to cover the whole body : And there was one

particular kind, used several centuries ago, called Pavois

or Tallcvas, of extraordinary dimensions, which was not

wore by the combatant himself, but borne by an atten-

dant. This, in sieges, was interposed between archers

and the besieged, to guard them from the weapons of

the enemy. The triangular, or common-shaped shield,

was used by the Normans. Those of wood were known
in Scotland in the year 1547 ; at which period, an unfa-

vourable picture of the times is drawn by the hand of an

invading enemy. Describing the overthrow and flight

of the Scottish, he proceeds: "Nye this place of onset

whear the Scottes, at their running awey, had let fall

their weapons, as I sayd, thear found we» bysyde their

common maner of armour, certeyn nice instrumentes for

war, as we thought ; and the wear, nue hordes endes

cut of, being about a foot in breadth, and half a yarde in

leangth : hauing on the insyde handels made very cun-

nyngly of twoo cordes endes. These a God's name
wear their targettes again the shot of our small ar-

tillerie, for they wear not able to hold out a canon." By
an act of the Scottish parliament 1481, all persons were
commandeer to wear shields made of wood or leather.

The rudest nations use only one strap, or loop, in fixing

the shield to the arm ; the civilized ones used two or

more.
In the earlier periods of history, the breastplate, or

cuirass, seems to have consisted of metal, or some other

resisting substance, suspended over the breast. We
read of gold and silver breastplates, and those of steel.

Though originally consisting only of one piece, it af-

terwards was made of jointed parts, united together,

and gradually extending into larger dimensions. The
invention of the breastplate has been ascribed to the

Egyptians, who, according to Herodotus, wove one made
of folds of linen, plaucu in such a manner as to resist

the point of an enemy's weapon. It is supposed to have
been adopted by the Jews from them ; and a breastplate

of the same kind is said by Plutarch to have been taken
in war and used by Alexander the Great. The Greek and
Roman breastplates were of metal, sometimes finely

wrought.
The helmet, which is the third essential part of ar-

mour, appears to have occupied more care and atten-

tion, and is seen in greater diversity than any of the

rest. The period of its invention is unknown, nor can
we ascertain what degree of civilization will lead peo-
ple to shelter the head by an invulnerable guard ; but it

is no part of the defensive armour known among the

most barbarous nations. Some of the South Sea isl-

anders have a kind of helmet made of feathers ; and the

inhabitants of De Lagoa Bay, on the coast of Alrica,

have a cylindrical helmet made of rushes, with a flat

top and two eyeholes, and an aperture for air to the

mouth. The use of the helmet unquestionably ascends
to very high antiquity, and was most likely coeval with

those offensive weapons fabricated of metal, it not ear-

lier. Helmets have been exhibited, supposed to belong

to the Grecians above 2000 years ago, which are ex-

tremely different from those we are accustomed to see.

They are framed of metal, and entirely open before, ex-

cepting a projecting piece of metal from the front to

shelter the nose. Mr Strutt, an emment antiquarian,

advances several arguments tending to prove that this

was not the only kind of brazen helmet known to the
Greeks, and that the face was sometimes screened by a

kind of metal grating, or net-work. Leather helmets

were also used ; of this substance was that of Ulysses,

and the helmet of Diomede was made of a bull's hide.

Those of the Romans were better fitted to the shape of

the head, but also open before, made of unwrought
leather, or of metal, with an elevated ridge of iron, to

oppose greater strength in resisting a blow. The most
ancient European nations after the Ronwns,had helmets

consisting of iron net, or chain work, with flat iron plates

on the crown. They were open before, and extended
partly over the shoulders and down the neck and back.

At periods still later, helmets were hats or caps of iron,

both applying fiat to the head, and rising in a spherical

or conical shape above it, and all open towards the face.

These were long retained in war ; but the helmet was
at length devised of a more ingenious and complicated

structure, nicely adapted to the shape of the head, with

slits, holes, or gratings for the eyes, and altogether of

one close and compact piece of tempered iron. In front,

were two moveable parts, to be raised or depressed at

pleasure, the one called the vizor to look through, and
the other the bever, which could open to admit food to

the wearer. The rank of the individual was denoted by

the various shape and substance of the vizor, and it has

thence been adopted into armorial bearings. Thus the

vizor with perpendicular, horizontal, or grated bars in

front, indicated a king or nobleman ; the simple elevation

of the vizor, a knight ; and the close helmet, an esquire.

The helmet was from ancient times surmounted by a

crest, and kings sometimes wore a crown above the hel-

met to distinguish them in battle. Thus, at the battle

of Bannockburn in 1314, Barbour, an author who merits

implicit credit, narrates, that the Scottish king wore a

high crown nbove his hc'ioc ;, in token of his dignity.

Edward the Third of England wore a chaplet of pearls
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on his helmet at the battle of Cressy j and Henry the

Fourth is said to have had at tue batlic ot Agiiicouri, a

coronet encircled with pearls and precious stones of

inestimable value, llclniets were named tlic cliapcltc

de_/ir, which, in opposition to some antiquarians under-

standing it in general a covering for the head, we in-

terpret literally an iron hat ; the burgoiict, which partly

preserved the shape of the human head and features;

the bacinet, a light flattish helmet, commoi\ly without a

vizor ; the salet, or sallade, one similar, which was used
both with a vizor and wanting it ; the skull, a head-piece

simply resembling a bowl, or bason ; the hufker., a light

head-piece used by archers ; the casllf, or casque ; the

morion, peculiar to infantry, which resembled a hat, and
was wore by musketeers, after the invention of lire-arms

;

and the pot, an iron hat with broad brims.

To these the three principal pieces of armour were
added ; the fiouldron, and -vambrace for the shoulders
and arms ; cuisses and g-rcaves for the thighs and legs ;

gauntlets and iron shoes for the hands and feet ; besides

some other detached and less considerable pieces.

Spurs, though strictly speaking no part of armour, were
almost universally added as a mark of distinction. They
were of two kinds, the simple prick spur or goad, and
the wheel or rowel spur, was frequently of large diame-
ter, and elegantly wrought. A knight was entitled to

wear gilt or golden spurs, and an esquire silver ones.

The spur is still retained as a mark of distinction in the

creation of knights.

All these pieces united, were denominated a coat of

mail, which, as such, was apparently unknown to the
ancients.

Mail was principally of two kinds, chain mail, such as

was worn by the Saxons and Normans : and plate mail,

the use of which was transmitted down to the eighteenth

century. An old French author describes the armour
of GeofFroy duke of Normandy, when created a knight,

in these words. " After providing him with horses, he
was furnished with arms. He was clothed in an in-

comparable cuirass, formed of double rings of iron, which
neither arrow nor lance could penetrate. Iron boots or

stockings, also of doubl.e rings, were put on his legs
;

and gilded spurs on his feet. A buckler bearing lions

represented in gold, was suspended from his neck. On
his head was placed a helmet glittering with precious
stones, and so well tempered that no sword could cleave

it. An ashen spear, pointed with iron, was brought to

him, and then a sword from the royal store." The chain
mail here spoken of, consists of small iron rings, not

above a quarter of an inch in diameter, linked together.

Each ring is connected with other four let into it, and
each of these four is separately rivetted ; in this manner
a kind of real net-work is produced. Several of these
singular safeguards, which are called hauberks, have
been handed down to our own days, and plainly evince
the powerful obstruction they must have presented to

the weapon of an assailant. The hauberk, or haubergeon,
resembled a shirt in make, and was thrown over the up-
per part of tlie body ?bove clothing. A collar applied
round the neck, and there was a hood or net helmet
to cover the head. Sometimes the crown consisted of
plates qf iron instead of rings ; and iron plates, in like

manner, were sometimes clasped around the breast and
back. Some authors suppose there was a distinction

between the hauberk and haubergeon ; affirming that

the latter was simply a tunic wanting sleeves, and was
the common armour, while the hauberk belonged pecu-

liarly to a knight. We doubt if such a distinction was
recognised in Britain. In addition to these parts, there
were trowsers exactly of a siiniar construction, and, as

we conceive, for we cannot positively advance it as «i

fact, the feet were defended by a guard of the same de-
scription. A complete coat of chain mail, yet in preserva-
tion, weighs thirty-nine pounds.

Plate mail consisted of small lamins or plates, usually
of tempered iron, laid over each other like the scales of
a fish. These, which were very various in shape and
form, according to the country, the fashion of the times,
and fancy of the owner, were sewed to a strong linen or
leather jacket, by a thread passing through a small hole
in eacii plate. The plates were in general extremely
numerous, small, and united with much ingenuiiy, so as
freely to move together without impeding the motion of
the weaver. But there are instances ol them being
large and cumbrous, where two only, weighing many
pounds, covered the breast. This kind of armour is

generally admitted to have been more recently intro-

duced into Britain than chain mail, and is supposed to

have been completely substituted for it towards the
middle of the four »,enth century. In its gradual pro-
gress, however, it assumed such a variety of forms, and
presented such a glaring want of uniformity, that the
legislature at length interposed in 1632, comnuinding
none but uniform armour to be worn. The suustitution
of plate mail, though a surer safeguard, could not be
unattended with inconvenience ; for while a complete
suit of ring mail weighs only thirty-nine pounds, one of
plate weighs between seventy and eighty ; nay, the
breast plate alone, of that ascribed to Guy, earl of War-
wick, weighs no less than fifty-two pounds. Coats of
mail were sometimes ornamented with gilding, or inlaid

with gold and silver, of beautiful workmanship.
The laws of most countries have been careful to en-

join, that subjects should be suitably provided both with
armour and weapons ; and as kinds tiifferent in price and
quality were used, the property of each individual was
rendered the criterion of what he ought to possess. In
England an act was made, in 1285, commonly called the
statute of Winchester, commanding every man worth
lands to the value of fifteen pounds, and chattels to the
value of forty marks, to keep a haubergeon (or shirt

of ring mail), an iron hat, a sword, and a dagger. With
regard to pei-sons of smaller fortune, probably cither the
government, or the overlord, provided defensive armour
for them, as the injunction extends only to arms. It has
been remarked that there is nothing said of either lance
or shield, though we know that both were used at that

period, and long subsequent to it. Soon afterwards, in

the year 1429, similar injunctions were made by the
Scottish parliament. " Every man who is able to spend
twenty pounds yearly, or has an hundred pounds in goods,
must be provided with a horse and accoutrements suit-

able to a gentleman ; others of ten pounds rent, or fifty

pounds in goods, are to have hat, gorget, armour for

the body, gloves of plate, and splints for the legs. Yeo-
men worth twenty pounds of sjoods, are to have a good
doublet of fence (a buff jerkin), or an haubergeon, and
iron hat ; w-ith bow, quiver, sword and buckler, and
knife. Hut should he be no archer, and cannot draw a
bow, he must have a good sure hat for his head, a dou-
blet of fence, with sword and buckler, and a good axe,

or else a brogged slaft"." Every baron is en joined, un-
der a penalty, to see his men accoutred : And here it

may be necessary to explain, that at the period to which
3 I 2
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we now allude, the feudal system was in strict observ-
ance ; each man was a soldier, and every proprietor

either held his lands from the king, or of some other
proprietor, for certain services performed. Military

tenures were a general mode of holding lands, whereby
the proprietor was bound to provide a certain number
of soldiers. These, on a proclamation of war, imme-
diately assembled, carrying arms and provisions, and
attended their overlord to the rendezvous of the army.
Probably in those days there were no conmion arsenals,

or depots of arms, under the administration of officers

of the crown ; and if the lower classes of people obtain-

ed armour, it may possibly have been from the overlord.

There arc many later regulations in both kingdoms re-

specting arms and armour. In England it was enacted,
in 1558, that all persons having estates of a thousand
pounds, or upwards, should keep six horses for mount-
ing demi-lances, with requisite harness and weapons ;

also forty corselets, forty coats of plate, forty pikes,

forty long bows, thirty sheaf of arrows, thirty steel caps
or skulls, twenty black bills or halberts,twentv hackbuts
(muskets), and twenty iron hats. Those of inferior for-

tune, as before, had less to provide. However, the fa-

shion of the times having changed, and the ancient ar-

mour having fallen into disrepute, such ordinances were
considered severe, and soon after the year 1597 defensive
armour began to be laid aside. Nevertheless, complete
coats of mail continued to be worn throughout the whole
of the seventeenth, and even in the beginning of the

eighteenth century. The statute 1632, already alluded
to, had in view a general survey of the whole armour
in the kingdom; and in addition to injunctions of uni-

formity, settled the prices both of it and arms. By acts

of parliament passed in 1662 and 1663, the armour to

be used was a back which should be sword proof; a

breastplate, and hat or helmet, which should be pistol

proof. Armour gradually continued decreasing, both
from innovations, and from its utility being diminished,

until about the year 1690, when most of the defensive

armour throughout the kingdom of Great Britain was
returned to the Tower, whence it had been issued. It

has never since been called for, except when skull-caps

and breast-plates were occasionally used by the heavy
dragoons, of which few are now in the service, and have
a different uniform.

The use of iron armour declined into bufl' coats, or
jerkins, somewhat similar to those we have mentioned,
which were often originally worn under those pieces

covering the body, and now became substitutes for the
cuirass. Being made of leather, they were found of

sufficient strength to resist the stroke of a sword : and
ihey were used by the trained bands of London late in

the last century. To protect the left arm, there was a

covering of tlu-ee skins in thickness, and also pasteboard,

to which was fixed a buff sleeve.

Such have been the different kinds of armour known
among the civilized nations of antiquity, and the more
modern inhabitants of Europe. They guarded their

bodies either under partial or complete coverings of the

hardest metals, first in separate pieces, and afterwards
ingeniously united together. But war dresses, of rude
construction, are used by the uncultivated savages of

the present day. The New Zealanders have one cover-

ing the body, which consists merely of a matting, thick

and closely woven, and strong enough to withstand the

weapons of their enemies. The natives of the north-

west coast of America, in Nootka Sound, contrive a

thick leather frock, or doublet, reaching from the neck
to the heels, made of the skin of the elk tanned, and
sometimes threefold. It is cut into a fringe at the sides
and neck, and is adorned on the other parts with tassels

of leather, and painted with various devices. We are
assured, that tliis war dress may be considered com-
plete defensive armour ; for it will resist arrows, and even
spears ; because, from hangnig loose, it yields to the
force, and checks the progress of both. Tliis war dress
is accompanied with a wooden mask, representing the
head of some animal. It may certainly be the subject
of astonishment, that there are savage nations which are
often exposed to sanguinary conflicts, and yet go to war
in a state of absolute nakedness. They have neither
clothes, skins of beasts, mattings, nor shields to protect
them, while both they and their enemies fight with dan-
gerous pointed weapons.

Recurring to the civilized nations of Europe, between
which and savages there is always a necessary distinc-

tion to be considered in the progress of the arts, we find,

that their horses, as well as the men, were protected by
armour. This consisted partly of metal, and partly of
leather ; and when completely equipped, the cavalry
were denominated barded horses. The armour was com-
posed of the chayifron, or chainfnin, for the head ; the
criniere for the neck ; the jioitrinal, or breast-plate ; and
croupiere, or buttock-piece. The first of leather, brass,

or iron, inclosed the head like a helmet, having projec-
tions to contain the ears, and sometimes appeared with
a spike on the forehead. Among the higher ranks, we
are told, chanfrons have been known to consist of gold,
and were ornamented with precious stones. At the bat-

tle of Harfleur, in 1449, the count de St Pol's horse had
one M'orth thirty thousand ciowns : and when Bayonne
was taken by Charles VII. of France, not far from the
same period, the count de Foiz entered the city riding
on a horse with a chanfron, ornamented with gold and
jewels, valued at fifteen thousand crowns. The criniere
was composed of a number of small plates united toge-
ther, and fixed to the chanfron. The poitrinal covered
the horse's breast and shoulders ; and the croupiere,
which was generally of leather, though the rest consist-

ed of metal, was fashioned so as to come far down the
thigh behind. The croupiere was frequently decorated
with heraldic coats armorial, or along with them were
worn rich housings bearing similar insignia of the own-
er. Horse armour is said to have been made of chain-
work as well as plates, though the latter was in general
use. Indeed the former seems rather an exception from
the common rule. Those whose horses had armour, ap-
pear to have had larger pay during the time of war than
those whose horses were unprotected.

It cannot but excite admiration, how our predecessors
could not only move, when cased in such enormous
masses of iron, but even be active and dexterous under
the load ; and that, in addition to it, they were able to

carry weapons of no inconsiderable weight. They are

said, indeed, to have been more athletic, and their mode
of life less enervating, than that of their descendants :

Certainly these causes might operate, for we are satis-

fied that their stature and dimensions were no greater

than our own. But w'e must add our opinion, that the ef-

fect of early habits had probably a greater effect in inur-

ing them to labour than ordinary apprehension will admit.

So long as a horseman could keep his seat, he was in

little danger ; but when he was overthrown, the weight
of his armour nearly precluded him from rising. Never-
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theless, its strength and temper were still his safety.

We read of a battle in the sixteenth century, where, to

destroy iheir enemies when overthrown, the followers ot

the French army armed with hatchets, after giving them
heavy blows on the head, tried in vain to break up their

arn\our; but this was so strong, that although the visors

were broke, very few could be killed.

Defensive armour may be considered as now totally

laid aside, unless, as we have understood, the open hel-

met has, very recently, been assumed by the French im-

perial guard. The gorget, the only part retained in Bri-

tain, is a mere ornament, or worn as a badge of distinc-

tion by officers. We cannot view the monstrous, ill-

devised, and cumbrous caps of the cavalry, in the light

of a genuine helmet. Surely it would require little in-

vention to contrive a better safeguard for the head, and

one less injurious to the wearer. It has generally been

concluded, that the eradication of armour has ensued

from the universal use of fire-arms. Perhaps it may be

so : but we are prone to ascribe it also to the love of

novelty, to that incessant change of customs evinced by

nations truly civilized, and more especially by the inha-

bitants of these islands. Whether it vi'ould be expe-

dient to revive any part of the ancient armour, unques-
tionably merits consideration. A commander of emi-

nence, in the earlier part of the seventeenth century,

attempted to render the use of shields general, when
almost totally laid aside on the continent : and it may
safely be asked, Whether, at the present period, half

the weight of the helmet of the British cavalry might
not be usefully transferred to a shield or breast-plate ?

Armour, it is true, would present a fruitless obstacle to

to cannon balls : but how few soldicrr fall by them in

action. If only one musket ball in forty takes effect,

even with a ready aim, and if only one in four hundred
is fatal, according to the computation of distinguished

military characters, the destruction of cannon must be
small in comparison. There are two points which we
acknowledge our wish to see dclibei;ately discussed

:

First, considering the wonderful improvement of the

arts, what is the least weight of which a coat of mail
could be made, sufficient to resist musket balls ? Aiu,,

secondly, whether it would not be beneficial to guard
the more vulnerable parts of the body, those easily sus-

ceptible of lethal wounds, by some impenetrable ob-
stacle ? We apprehend that a metallic plate of extreme
thinness, and well tempered, if externally coated with a

soft substance, such as leather, gradually dimini.nng
the force, will present a more powerful resistance than
can easily be conceived.

See Daniel, Histoire de la Milice Franpise. Froissart,
Histoire et Clironique. Fauchet (U- la Milice et des Amies.
Grose 07i jincient Armour. Barbour's Life of Robert
the Bruce. Strutt on the Dress and Habits of the Peo-
ple of E.ngland. Gough's Se/mkhral Monuments. Plu-
tarch in Vita Alexandri. Du Cange Glossarium. Pat-
ten's Expedition of the Duke of Somerset into Scotland,
1547. Collins's Account of Botany Bay, vol. i. Wnite's
Voyage to De Lagoa Bay. Meares' Voyage to the jXorth-
tuest Coast of America. La Billiardierc Voyage in search

of Perouse. Dixon's Voyage. Woodard's A'arra-
tive. (c)

ARMS. If the subject of this article require any
definition, it may be comprised under, " implements to
injure by aggression, or to aid the human strength in
repelling a foe."

It is truly deplorable in contemplating the history of

nations, to behold the methods of destruction that have
been devised. Their number, power, and variety, are
such, that we might saleiy declare, that nothing has so
much occupied the invention and ingenuity of men, as
contrivances for the destruction of their own species.
We can readily conceive, that the first implements of

aggression oi- defence used by a savage people, were
stones, blocks of wood, and other substances lound in a
natural state. But as a pertect parity would subsist, iu

tills respect, between two contending foes, the minds of
both would, in the earliest stages, be engaged in plan-
ning the means of superiority. Nor is it ideal, that na-
tural substances were employed in conflicts: recent in-

stances have fatally proved the fact. M. Langle, the
French astronomer, tell during an attack by the natives
of Navigator's Islands with stones ; and one of Captain
Bligh's men was killed in the same manner by the na-
tives of Tofoa. The signal of attack is knocking the
stones together, and then they are thrown with surpris-
ing violence.

Next to stones, the lance, club, and sling, are used by
the most barbarous nations of modein times. The lance,
which is to be considered as synonymous with the spear,
javelin, assagay, and in later times the pike, is from five

to eighteen feet in length. It is made of strong tena-
cious wood, generally pointed with bone, shell, or iron.

The savages of the Admiralty Islands carry a spear
five or six feet long ; those of Duke of York's Island one
of ten feet long, framed of ebony, or some other hard
wood, or made of bamboo, in which case a harder wood
is used for the point. The natives of the Pclew Islands
have them commonly twelve feet long, made of bamboo,
and pointed with a very hard wood, transversely barb-
ed ; and they have also another kind eighteen feet in

length. Herodotus says, the spears of the Massagetae
and Scythians were of brass. Modern savages display
great address in throwing their spears, and striking dis-
tant objects with much precision. The spears of the
Pelew islands are missible SO or 60 feet ; but the na-
tives of Caffraria tlirow their assagays, and the savages
of Botany Bay their lances, to the distance of 70 mea-
sured yards. These weapons are either projectile, or
always retained. The Saxons and Normans used long
spears, which were never thrown, either by the horse
or foot, in an engagement. The ancient cavalry, in

charging, rested the but-end on the bow of the saddle,
during the pre\alence of chain mail; and when plate
armour supplanted it, on a bracket projecting from the
cuirass. Older nations, the Greeks for example, threw
their spears. The superiority obtained by the length
of this weapon is evident : hence there was frequently
a competition between neighbouring kingdoms, which
should possess the longest. A Scottish statute, in 1471,
enacts, that all spears shall be six ells in length, and
made of one piece of wood, under pain of forfeiting

them. This could not but be a formidable weapon in

resisting cavalry ; accordingly, in a description of the
army at the battle of Pinkie, in 1547, tlie spears in seve-
ral ranks resting against the right foot, and opposed
breast-high to the enemy, and these crossed by other
spears, are represented as forming an impenetrable bul-
wark. The Welsh fought nearly after the same man-
ner. Towards the latter part of the seventeenth centu-
ry, most of the European nations, by comijion consent,
fixed the length of the pike at 18 feet, though practice
seldom admitted it of above 14 or 15. In 1680, a mili-

tary author describes it as made of strong ash, 14 or 15
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feet long between the head and foot ; the head four

inches long, two and a half broad at the b oadcst place,

v.'iih long and strong iron bands, which were indispcnsi-

ble, to prevent the cavalry from cutting them oft' with

their broad swords. An attempt has lately been made

lo revive the pike, b\it wc are not aware that it has been

used in actual service by any of the European armies.

Clubs of various descriptions are found among almost

all savages without exception, formed of hard and heavy

wood, and well adapted for inflicliiig a deadly blow.

Their shape and dimensions are much diversified ;

some broad and iiat, such as the Patoopatooof the South

Sea islanders ; others round, angular, long, or short, as

those of Ncv.- Caledonia, and the Friendly Islands.

Some are quite plain, and of rude manufacture ; others

neatly carved. From this simple implement, the mal-

let, hammer of arms, and mace have originated, which

were generally used of old, both in Britain and on the

continent. We read of a combat in 1315, fought by

thirty champions on the side of the English, and the like

number on the part of the French, when one of the for-

mer used a leaden mallet weighing twenty-five pounds.

We can easily comprehend, that when the gradual pro-

gress of improvement rendered armour impenetrable

by edged weapons, that some instrument of effectual

demolition would be resorted to. An author on military

affairs, of the sixteenth century, recommends a leaden

mallet five feet long. The mallet was used by both

hands, and in cavalry hung by a thong or chain from the

pommel of the saddle. The hammer of arms greatly

resembled a common hammer : it differed from the mal-

let in being square, or a little rounded and convex, while

one side of the mallet was square, and the other pointed

or cutting. The mace, in its simplest form, is nothing

but an iron club, short and strong. Its shape was varied

among different nations, and at different times : one still

preserved is of iron, two feet one inch in length, with a

hollow handle. The head is seven inches long : it con-

sists, in general description, of seven iron leaves, per-

pendicularly fixed round a cylinder, and equidistant from

each other. The weight of the whole is three pounds

nine ounces. Two maces, said to belong to Roland

and Olivier de Roucevaux, famous champions, who
fought under the banners of Charlemagne, were pre-

served in France towards the beginning of last century,

and perhaps later. These consisted of a handle two

feet long, to which an iron ball was attached by a triple

chain. It appears that the ball was frequently covered

•with spikes, and was connected to the handle by a single

chain. Mr Grose affirms, that similar implements were

long used by the trained bands of London, under the

name of morning stars. Maces were suspended from

the saddles of cavaliy in the same manner as mallets.

The rudest description of swords now known among

barbarous nations, arc those of wood or bone, somewhat

resembling the blade of a scymitar. We conceive that

the invention of this implement precedes the bow and

arrow. Probably, knives, sabres, scymitars, and broad-

swords, are all modifications of one weapon ; to which

are nearly allied creeses, daggers, bayonets, and small

swords. Knives were anciently used in battle : they

are enumerated among the weapons at the battle of

Bannockburn, in 1314; and the Scottish statute 1429, as

formerly observed, commands every yeoman to carry a

knife. They are still used in Spain and other civilized

countries. Thus, during a late celebrated siege in 1808,

a brave commander, in answer to a summons of capi-

tulation, signified, that the knife alone should deter>-

miiie tiie contest. Gucrra al CuchiUo, " war even to the

kniic." In tne hands of the North American Indians,

it is an implement of horrible cruelty. Tne sword was an-

ciently made of a mixed metal resembling brass, and adapt-

ed both lor cutting and thrusting. Among th^ Romans
it was snort and strong, from nineteen to thirty inches

in length, several of which description have been found
both in Britain and Ireland. But tor a long series of

years, swords have been made of nothing but tcmpei-ed

siecl : the strength and hardness of armour rendered
this necessary, as well as the materials of other warlike

weapons. Ctitain blades are celebrated for temper,/

such as those of Damascus, of Toledo, and Zaragoza.
The Normans are said to iiave had long heavy sworxls :

those used by the Scottish, m 1547, are described by an

eye w-itness, as " swoordes -dl notably brode and thin,

of exceeding ;-;ood temper, j.iid universally so made to

slyce, that as I never sawe none so good, so I tiiink it

hard to devise them better." Therefore the broadsword

was then in common use : and more lately, during the

rebellions in 1715 and 1745, the Highlanders had broad-

swords, by them called claymores, with basket hilts,

which have since been adopted into regiments in the

British service, composed solely of Highlanders. No
weapon has undergone greater variety in shape and
structure than the sword ; for it has often been made
according to the taste or fancy of the wearer, and some-

times bore his name, or an emblematic device, on the

blade. To describe the different kinds, would be end-

less ; but wc cannot overlook the two-handed sword, so

denominated from being used with both hands. This

was an unwieldy implenvent, and if ever actually used

in warfare, must have required gigantic strength. The
most incredible account of its effects are recorded. Ro-
mancers, it is true, whose object is to speak any thing

excepting truth, would persuade us that their heroes

could cleave a warrior, iron armour and all, down to the

saddle, with a two-handed sword ; and that they were

able, with the utmost facility, to smite off heads at a sin-

gle blow, through a neck-piece of tempered steel. Such
accounts we are not bound to believe ; but grave histo-

rians, with every appearance of truth, and those indeed

worthy of credit, relate repeated instances of a man be-

ing cut asunder by a two-handed sword. Thus it is not

wonderful, if a blade nearly six feet long, and ten inches

broad, of which dimensions some are still preserved,

was a formidable implement : yet though we are well

assured that those of somewhat smaller size were in

fact used in war, we are rather inclined to agree with

tlie antiquarians, who have considered this unwieldy

weapon an emblem of state, or intended for some other

purpose than to be used in battle. The small sword,

universally worn on the continent, and in Britain, has

gradually been giving way to the broad-sword and scy-

mitai-, which latter weapon seems to have been adopted

from the Turks.
The dagger is an ancient weapon ; and was known to

the Romans. Dio Nicaeus names it among the arms of

the Britons, and Verstegan affirms that the Saxons also

used it. It was certainly adopted by the military as ear-

ly as tlie age of Edward I. ; for it is mentioned in the

statute of Winchester, 1285. The dagger which king

James IV. of Scotland wore at the battle of Flodden

Field, where he was killed, 1514, is yet exhibited in the

Heralds office in London : and the fashion of wearing

two daggers at once, is seen in a picture of his son. It
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has long been employed as a too ready means of assas-

sination among the modern Italians. The Malays carry

a dagger with a waved blade, which is by them called a

creese : a dangerous weapon in the hands of so treache-

rous and irascible a nation. The modern bayonet origi-

nated in a dagger, as we shall immediately see ; but pre-

vious to the period when that took place, military wri-

ters strongly recommended the dagger as an implement
of much and various utility to the soldier. It is now
part of the arms carried by certain ranks of British na-

val officers.

The hatchet is common among almost all savage na-

tions, and is usually made of an edged stone tied to a

handle. It is carried in the war expeditions of savages,

and appears in the tomahawk somewhat advanced from

its original simplicity. Like must other weapons, the

hatchet has undergone considerable changes, under the

name of battle axes, Lochaber axes, black and brown
bills, all implements with which the governments of

different countries ordered subjects to provide them-
selves. A double-headed battle axe, according to father

Daniel, an estimable author, was called besaguc in

French, and bi/iennis in Latin. The Lochaber axe is at

this day carried by the serjeants of the town guard of

Edinburgh : we do not know of it being used any where
else. Battle axes were of many shapes, some consisting

simply of a head on the end of a pole ; others combin-
ing several weapons together, such as a pike horizon-

tal or straight, several prongs, or a hook.

The sling is an implement of war mentioned at pe-

riods of the most remote antiquity. Not to speak of

those recorded in sacred writ, we have undoubted tes-

timony, proving their use in the Greek and Roman ar-

mies; and that they were afterwards known to the in-

habitants of these kingdoms. Even now the sling is

used by the savages of the South Sea islands and other
places. That of Duke of York's island consists of some
tough dried leaf, several times doubled ; and the strings

are manufactured from a fibrous plant. The stones

discharged from it are like a small fowl's egg in size,

and fly with much force and precision. The natives of
New Caledonia carry stones for their slings, in bags
hung from their belts. These stones are cut out from
a steatite of considerable hardness, into an oval form.

In the Pelew Islands, an implement is used which the

describer calls a sling, consisting of a piece of wood
about two feet long, with a notch, wherein a dart is fix-

ed. This, by the curvature either of the wood or of the

dart itself, we are unable to determine which, from the

Indistinctness of the expressions, is projected to a con-

siderable distance. But we are inclined to refer it to

another species of weapons.
The bow, an implement of obvious invention, is un-

doubtedly of very great antiquity. We believe, not-

withsfnding its simplicity, that it is unknown among
the rudest savages of the present day. It seems to have
been almost universally used; and the superiority of
the English bowmen was unchallenged. Sensible of
the great advantages derived from its effects, ihe Eng-
lish government, for several centuries, testifies the ut-

most anxiety that it should be encouraged. The Scot-
tish parliament also made trn at exertions to induce the
periple to render themselves skilful in archery. Every
youth above twelve years of atje, is enjoined to accoutre
himself for an archer, by an act in 1424. And probably
under the impression that archery might be substituted

as sin amusement, an act in 1457 declares, " that the foot-

ball and golf shall be utterly cried down and abandoned

;

that a pair of butts shall be erected in each parish,
where every man shall shoot at least six shots, under
penalty of twopence, which is to be given for drink, to
those who come, in obedience to the mandates of the
statute : Also all persons between twelve and fifty shall
practise archery." Thus we have sometimes found the
metee ad sagittandum specified in ancient charters. Such
spots were carefully preserved from encroachment; and
in the seventeenth century, when archery was encouraged
in England, they were ordered still to be set apart,
though individuals had, for their own advantage, oblite-
rated the marks, or appropriated the grounds to them-
selves. So late as the middle of the eighteenth cen-
tury, a piece of ground so appropriated was vindicated
under an act of Charles I., by the London company of
archers. The English were particularly celebrated for
their use of the long bow. The force of an arrow dis-

charged by it must have been very great; for king Ed-
ward VI. relates, that an hundred archers of his guard
shot before him at a board of seasoned wood, and the
heads of some arrows pieixed it quite through. Ac-
counts ot ni-arly equal feats are given of modern savages.
To encourage the importation of bow-staves, those six
feet and a half in length were exempted from duty : and
to prevent too great waste of yew, four of different l.inds

of wood were to be made for each of this. The bowmen
were a numerous corps in ancient armies: Ten thou-
sand Highland Scottish bowmen attended king James
III. before the battle of Bannockburn in 1488. The
range of the English long bow was computed to be
from sixteen to twenty score yards ; and about the year
1625, it is said that expert archers could discharge six
arrovrs in the time of loading one musket. The length
of the long bow was usually six feet, and that of the ar-
row between two and three. But we are told of bows
incomparably smaller being used with dangerous effect.

There is a diminutive race of Caffrarians, called Boshis-
men (or Bushmen) by the Dutch colonists, whose bows
do not exceed two feet and a half in length, and dis-
charge a poisoned arrow nearly as long. It inflicts a
mortal wound. The modern Tartars and South Ame-
rican Indians are celebrated for their skill in archery:
the bow of the former is short ; that of the latter long.
The Foolas, an African tribe, use a thin split of a bam-
boo reed for a bowstring, instead of manufacturing it as
other nations do. It has frequently been debated by
experienced military characters, whether the long bow
might not be successfully revived in warlike operations.
They have advanced in its favour, that the discharge i.s

never in danger of failure, like gunpowder, from the
slate of the atmosphere; that the whizzing of arrows
would more easily frighten horses, and throw them into
confusion; and th.at the men themselves would be much
more dismayed by the sight of deadly weapons flying
through the air, than affected by the apprehension of
suffering from the invisible approach of a musket-ball.
The cross-bow was a destructive implement also in

ancient use. Its effects were so cruel and dreadful,
that, in a Lateran Council held 1139, it was forbidden,
under pain of cursing, as hateful to God, and unfit to be
employed among Christians: artcm illam moriifcram et
Deo cdibilrm baUintarirortim et sngittariorum adversus
C'/iristiancs ct CathoUcos excrceri de celero firohibcinus.
The date of its invention is unknown, but the ancients
were probably acquainted with it. Richard I. of Eng-
land is supposed to have introduced it into his armies,
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or perhaps we should ratlier say revived it, as some au-

thors are oi opinion that it was used soon after the con-

quest. Nevertheless he disregarded the prolubition of

the clergy, and confirmations of the pope ; whence his

death by an arrow from a cross-bow, duruig a siege, was

viewed by the superstitious as a just punishment lor his

impiety. This weapon was retained by the Englisli so

late as the year 1627. The cross-bow was made of

wood, horn, or steel, which last rendered it most power-

ful. Sometimes it was very short, and as is well known,

was fixed across a butt or stock. The hand in bending

it was -aided by a lever, or it was bent by the assist-

ance of a machine called a moulinet; and it was dis-

charged by a kind of trigger. Eminent antiquarians

have maintained, that the stock was universally made of

wood ; however we are rather of a different opinion,

from having seen, if we mistake not, ancient cross-bows,

the butt of which consisted solely of iron. The cross-

bow differed from the common one in having two strings,

which were kept a little asunder by short iron cylin-

ders fixed equidistant between the middle of the strings

and the end or notch of the bow. To one of these strings

the end of the arrow was applied; the middle of the

other was collected into a kind of loop, put over the

trigger, and then let go. Both these advanced together,

and the arrow was projected. The cross-bow was em-
ployed in discharging bullets, small stones, and other

substances, as well as arrows. The latter shot from it

were extremely different from each other; and here it

may not be improper to say a few words respecting the

more uncommon kinds used in war. Darts, called

quarrels, from the p'rench (juarreaux or caireaux, hav-

ing square pyramidic heads of iron, were thrown by it;

and it was with one of this description that Richard I.

was killed. It likewise threw the matras, a long point-

less arrow, but armed at the extremity with a ponder-

ous lump of iron, to bruise or demolish the breastplate

of soldiers. The matras was used only with very large

cross-bows, and such as were bent with the aid of

springs. A singular species of arrow, called the fire-

arrow, was discharged into towns and castles, and used

in sea-engagements. These, which are the origin of a

modern destructive instrument recently presented as a

new invention, carried fire or combustible substances on

their heads, for the purpose, if they did not explode, of

exciting a conflagration. Some arrows were headed

with phials of quicklime : Thus Matthew Paris pro-

ceeds,

—

Et fi/iiatas filenas calce, arcubus per par-ca lias-

eilia ad modum sagittariim super hostes jactilandas. Not
longer ago than the earlier part of the seventeenth cen-

tury, an author, treating of the advantages of archery,

affirms, that he knows l)y experience an archer may
throw an ounce of fire work twelve score yards on an

arrow. Poisoned arrows have been known from all an-

tiquity ; sometimes imbued with such deleterious juices

as to occasion almost instant death. High encomiums

are passed on the cross-bow by the older military au-

thors. One of them, in discussing its properties com-

pared with those of the musket, in 1589, decidedly gives

it the preference ; and at the same time observes, that

it will kill at 100 or 200 paces; which, considering the

strength of the weapon, we can easily credit. Arrows,

we may also remark, are blown from lubes, or barrels,

by several uncultivated nations. At Dumpalis, in the

island of Celebes, the natives fight with poisoned barb-

ed arrows, discharged in this way from wooden blow

guns, made of ebony, four or five feet long. They are

said to be very expert in using them, and kill at the
distance of twenty yards. The poison quickly operates,
the body of the wounded person swells, and he soon
dies in great agony.

The ancient Britons had a method of adapting hooks
or scythes in the axle-tree of their war-chariots, which
made great havoc among their enemies. The chariot

armed thus was, according to Pomponius Mela, called

Covinus ; and it was not peculiar to them, being also

used by the Gauls. Their horses were nimble, and
well managed, and the charioteers singularly expert
in nianaging them. Caesar affirms they could stop

them at full flight, check, and turn tliem in the smallest
compass; that they could run out on the pole, rise on
the narness, and then with the utmost expedition regain
the chariot.

Such are some of the more simple military arms
known in the earlier stages of society, which all, ex-
cepting two, were employed by human strength alone.

But, on considering tnose projected by combinations of

the mechanical powers, or the chemical production of

permanently elastic fluids, we shall, at a single glance,

comprehend the amazing influence which the more re-

condite invention of mankind must have excited in the

mode of conducting warfare. Our limits preclude us

from entering on a description of all the different im-

plements contrived by men for accomplishing the speedy
destruction of their own species, and therefore we shall

touch but slightly on a few of the most noted, or those

whose structure has presented difficulties to antiqua-

rians. Vegetius, in treating of the means by which
besieged troops may defend themselves, says it is usu-

ally done by balists, onagri, scorpiones, arcubalista, fiis-

tibali, sagittarii, fundx. " The balista," he continues,

" is distended by cords, and the longer its arms are, the

farther will it discharge darts ; which, if well tempered,

and skilfully directed, will penetrate whatever they

strike. The onager projects stones, heavy in propor-

tion to the size and thickness of the cords employed in

it, for the larger these are, the more will its operations

resemble the effect of a thunderbolt. No machines are

of greater power than the onager and balista. Scorpions,

now denominated hand-balistae, (manu-balistae) are so

called from inflicting deadly wounds with small sharp

darts. It would be superfluous to speak of cross-bows,

fustibali, and fundx, as they are now in common use.

Not only horses and men, but even the warlike engines

of an enemy, are destroyed by the more ponderous

stones thrown by the onager." Several of these wea-

pons have been confounded with each other. Ammi-
anus Marcellinus, describing the scorpion, uses these

words: Scorpirmis qucm appellant nunc onagrum, hujus

forma est. Isidorus, in a chapter De Sagittis, says,

—

Scorpio est sagitla venenata, arcu vel torjnentis excussa

cjus dum ad /lominem venerit, virus qua figit infundit

unde et scorpio nomen accepit. Thus, notwithstanding

the expressions of so eminent an author as Marcellinus,

the moderns, on comparing the descriptions of Vitru-

vius and others, have concluded that the scorpion was

nothing hut a cross-bow of great dimensions, mounted

on a frame, and adapted for discharging arrows only.

The balista and catapulta narrowly resembled each

other; the latter discharged arrows, the former both

stones and arrows. It is difficult to convey an adequate

idea of their structure by words alone; but we may re-

mark, that the operation of these machines was produ-

ced by the untwisting of cords which had been forced
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into a strong degree of tension. Let us suppose that a

bundle of cords, consisting of several folds, is stretched

between the roof and the floor of an apartment. If a

beam, or lever, is inserted among these cords in the

middle, and the end of the long arm made to describe

a circle, by bringing it round several times in a hori-

zontal direction, the cords will become extremely dis-

tended, and on removing the power applied to the ends

of the lever, it will return with great violence and ve-

locity. It is on the force with which the end of the

lever returns that the principle of Che balista and cata-

pulta depends. A frame contained two uprigiit parcels

of cords, at some distance asunder: a beam, or lever,

was inserted in the centre of each parcel, the relative

position of which, with respect to one another, was such,

that had the two short arms of the lever been produced,

they would have met and formed a very large angle, at

the point of union. The two long arms were connected

by a cord at the extremity ; and this was the situation

of the machine when at rest. On applying a strong

power to the centre of the connecting cord, and draw-

ing it out like a bow-string, it brought the two ends of

the lever nearer each other, while the tension of the

perpendicular bundles of ropes was, by this means, in-

creased. The centre of the connecting cord was put

over a trigger, as in a cross-bow, until the missile wea-

pon could be adapted. Therefore tlie machine may now
be considered as nearly equivalent to two halves of a

bow, not joined together in the middle; and if the le-

vers were not absolutely inflexible, they would form a

curve. The missile weapons were projected by means
which we may here conceive analogous to those dis-

charging arrows from a cross-bow. Catapultas were of

different sizes, though only two were adopted in prac-

tice ; one called the trispithamal, from discharging ar-

rows three spans long ; the other tricubital, from dis-

charging those of three cubits, or six spans in length.

As the balista projected large stones as well as arrows,

it had several bow cords to force them forward, laterally

applied to each other. In addition to the machines of

this description, acting with a horizontal motion. Father
Daniel, and the commentators on Vegetius, seem to

think there was a catapulta, or bali^>ta, which, by the

perpendicular motion of one arm, or lever, was employed
for discharging darts. The power of such machines
must have been very great. According to Athenaeus,

there was a catapulta only a foot long, (probalily mean-
ing a foot in the lever,) which threw an arrow half a

mile. The balista threw great lieams of wood, lances

twelve culiits long, and stones weighing three hundred
and sixty pounds Polyhius speaks of stones thrown at

vessels to prevent them from entering into port. Jose-

phus affirms, that they beat down the battlements and
corners of towers, and overthrew whole files of soldiers,

even to the rear rank. Particular care was to be used
in constructing these machines, to select cords of such
materials as would, from their tension, produce the

greatest effect. The guts or sinews of animals, and the
hair of women, were especially preferred. Vitruvius,

on this subject, observes, .N'ainque fiunt in cafiitibus fo-
ramina, per quorum nfialia roriteiiihintur, capillo maxime
muliebri vel ntrxio funfs, qui magnitudine pondcris la/iidis

cjuem debet ea balista mittere ejc ratione gravitatis ftro-

ficr'ione numuntur: quemadmodum catafiultis de longi-

tudinibus sagittarum. A balista throwing stones of an
hundred weight was called centenaria.

The structure of the onager has excited unusual dif-
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ficulty among anticjUarians, chiefly owing to ihc discor-

dant words of cotemporary writers. Ammianus Mar-
cellinus, we have already seen, considered it and the

scorpion as the same. Scorfiio, he continues, aittem

tjuuniam aculeum desiifier liabet ercctum, cut ctiavi onagri

vocabuhcm indidit etas no-vella., ea re, quod asiniferi cum
venatihus aguntur ; iia eminus la/iidcs, /lost terga calci-

trando emittunt, ut pcr/orent, fiectora seque7itium, auC

ficrfractis ossibus capita ipsa displodant. At all events^

it is universally agreed that the onager was a machine
equally powerful and destructive. But on comparing
the different descriptions of the ancients and tluir com-
mentators among the moderns, the power of the onager
seems to have had a perpendicular motion, and to have
produced the combined efl'ect of a sling and balista. A
long lever was inserted at right angles to a bundle of

cords horizontally stretched, and in the centre of them.
If the tension was considerable, it is evident tliat it

would be infinitely increased by raising the end of the

lever so as to describe a circular arc in the air ; then
bringing it down to a point opposite to that whence it

was moved, a full semicircle was described, and the

tension augmented to the highest degree, so that a
strong power was required to retain it in that forced

position. Let us suppose a machine in tliis state ; if a
sling containing a stone be attached to the end of the
lever, and by a trigger the restraininu; power removed,
the lever having escaped, will, in the coarse of the half

perpendicular revolution it performs, discharge the stone

with violence from the sling. An onager was construc-

ted, according lo this description, at the siege of Gib-
raltar. It was found more effectual tlian an implement
of the catapulta kind, also constructed there, which
could throw a six pound liall.

Long after the invention of gunpowder, similar ma-
chines were retained in the European armies. We read

in our older chronicles, and in tiiose of almost all other

nations, concerning machines for projecting ponderous
substances on contending armies, and particularly on the

besiegers and besieged of fortified places. Of these

may be enumerated the trebuchet, which somewhat re-

sembled the onager in combining the sling and lever,

for throwing great stones : the fieirary and brugles or

bibles, for the same purpose. The espringal discharged

large stones ; the robinet and mate grijfon, both darts

and stones. The 7yarwotf was used in sieges in Britain:

Matthew of Westminster relates, that Edward I. of

England employed this engine in 130.'5, at the siege of

the castles of Stirling and Brechin, during his invasion

of Scotland. Sir Thomas Maule stood on the walls of

the latter, wiping away the rubbish with his handker-

chief in derision of the besiegers, " until the engines

swept both him and the walls away." The engine brought

against Stirling castle discharged stones of two or three

hundred weight. We are told that millstones could be

projected, as also the dead bodies of men and putrid

horses, their power was so great. There «.; some doubt

concerning the real construction of tlie war wolf, which

we are unable to elucidate. The mangonel was likewise

a projectile engine, used for throwing stonos ; and it

was sometimes adapted in such a manner as to discharge

five or six at once. Its greatest range is reputed to have

been 1042 yards. We should remember, however, that

the degree of elevation not being specified, or the other

precautions taken in using the ancient machines, we are

ignorant of the real distance to which their load could

be projected.
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Such is a very brief cIcscripUon of some of the most
noted offensive arms, employed in liostiliues chiefly

before the invention of gunpowder, wliich, with small

and simple apparatus, produces the most wonderful and
<lestructive consequences. But, previous to the disco-

very of this substance, there was another combustible

Avell known, the preparation of which has since been
lost. We allude to Greek Jire, which is said to have
been invented in the seventh century in tlie East, and
to have been adopted by the Saracens and Arabians in

their contests. Although the ingredients composing
Greek fire are specified l)y authors, they were kept se-

cret by those who used it ; but there can be little doubt
that it was pretty generally known ; and we learn that

the Infidels successfully employed it against the Chris-

tians during the holy wars. We are not fully aware of

the mode in which this combustible operated, or how
it was turned to effect. It seems that it was vomited
forth in great quantities from machines containing it.

Both in battles and sieges it was employed under the

name of iviid fire, and was most probably the same sub-

stance which we have above remarked was affixed to

the heads of arrows. Notwithstanding the secret of

composing Greek fire is lost to the public, it is confi-

dently reported that some years ago a chemist of this

country invented a similar combustible. But govern-

ment, unwilling to augment the miseries of war, with

laudable discretion bestowed a pension on the inventor,

v.hich should be continued so long as the secret was
retained. The like discovery is said to have been made
both in France and Holland, and suppressed by analo-

gous measures.
The antiquity of gunpowder is unknown. We are

taught to believe it an invention of the thirteenth or

fourteenth century ; but there are good grounds for as-

cribing it to a period much more remote. Possibly it

came from the East : we can hardly suppose the expli-

cit terms used to denote it, setting aside those of Roger
Bacon, can apply to any other substance. Some emi-
nent authors liave judged the invention of this dreadful

combustible as of real utility to mankind, not in aiding

their hostile operations, but in lessening slaughter and
destruction. They affirm, that it is more consonant witlt

humanity that war should be conducted at a distance,

where superiority soon becomes evident, than that troops

should coinc to close encounter. They justly observe,

that personal prowess has a smaller share in character-

ising a modern hero, and lliat when men engaged hand
to hand of old, the victor could only assure Tiimself of

success by finding no more of his enemy to kill. Now,
on the other hand, the very terror inspired by the for-

midable apparatus of a siege, the thunder of cannon,

and preparations for assault, frequently determine the

contest, before the combatants have had time to spill

each other's blood.

A material alteration soon took place in the nature

and use of arms. The invention of cannon followed

that of gunpowder, and then different modifications of

them were devised in smaller weapons. Froissart, a

distinct and intelligent author, affirms, that cannon were
first used by the French at the battle of Quesnoy ; and
Villani says they were used by the English at the battle

of Cressy; but father Daniel, whose opinion we must
always quote with much deference, inclines to refer

them to an earlier period, and at least to the year 1338.

He cites an entry from the accounts of the war treasu-

rer, in these words : a Henri Faumechmi p.oUr avoir fniil-

dres ct autrcs choses neccssaircs aux canons qui etoienc

devant l-'uy-Guillaume, which was a fortress in Auvergne.
In corroboration of Daniel's sentiments, it may be re-

marked, that an old Scottish author, speaking of the
battle of Were Water, 1327, employs expressions whicli

have generally been judged applicable to cannon. We
do not implicitly acquiesce in this opinion, yet we shall

here present the passage alluded to, i/isissimia verbis,

and from the oldest manuscript known to be extant, be-

cause we believe it has never hitherto been correctly

laid before the public

:

Twa nowelnis that day thai saw
That iorouth Scotland had bene nane
Tymmeris for helmys war the tane

That thame thoucht tliane of gret bewte
And alsua wondyr for to se

The totlier cralys war of war
That thai befor herd neuir er.

Neither is this the only passage relative to the early lise.

of cannon, if these are to be understood by crakys ; for-

the same author, speaking of the siege of Berwick cas-

tle in 1319, enters into a minute account of the opera-
tions both of the besiegers and besieged. He particu»

larly celebrates the skill of John Crab, a Fleming, tlieu

in the Scottish service, and details the engines which,
his ingenuity employed

:

Bot gynnys for crakys had he nane

For in Scotland heu' than but wene
The wse of thaim had noclit bene sene.

Meaning, that he had no engines to throw crakys ; for

their use was not then known in Scotland. Therefore
he explicitly specifies, that during the interval 1319—
132", they were employed in war. We should rather

incline to interpret the passage in question, as relative

to some kind of shell or grenade. Cannon were anciently

called bumbards. At first, they are supposed to have
been formed of iron bars, welded or hooped together.

Afterwards they were cast hollow, and lastly bored front*,

the solid. The trunnions and cascable seem of more-

recent date, for a cannon was probably in its origin no-

thing but a simple hollow cylinder. Some were of

enormous dimensions. Mons Meg, for example, a fa-

mous cannon, which was brought from Dunottar castle

to Edinburgh, and from thence carried to London, we
found on measurement to be 20 inches in diameter in

the mouth. Therefore, an iron ball to fit it, allowing

for windage, would not weigh less than 1100 pounds.

This gun consists of pieces fortified by iron hoops ; its

aHtiquity is unknown. Louis XI. of France had a cannon

carrying an iron ball of 500 pounds ; and other examples

of the like existed elsewhere. Such unwieldy guns are

supposed to have been employed in discharging stones

only, and we are told that M. Foucault, an eminent

Frenchman, in 1711, discovered a great store of stone

bullets in his garden three feet below the surface. They
were from ten to sixteen inches in diameter, the largest

weighing 182 pounds, and the smallest 60. But without

recurring to the practice of ancient times, we know that,

during a late unsuccessful attempt at Constantinople,

stones of enormous size were discharged against our

vessels of war from immense cannon on shore. We may
remark, in general, that the moderns are rather dis-

posed to diminish the calibre of their long guns. The
length also, though extremely various, has undergone

considerable Uipiinution. M,ons Meg is between 13 and
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1 4 feet Icyig. A cannon 2? fcct long was formerly in

the castle of Lisbon, which, with a charge of 60 pounds

of powder, carried a ball of 90 or an hundred pounds in

\yeight. The Culverinc of Nancy, kept at Dunkirk,

was 22 feet long from the muzzle to the bottom of the

cascable. It was cast in the year 159S, and seems to

have carried a -ball of about 80 pounds. It has been

observed, that it neither discharged ihc bullet farther

than a gun of ordinary length, nor did it strike an ob-

ject with precision. Perhaps the former may be ex-

plained, by supposing that the elastic fluid, generated

by the ignition of gunpowder, has time to escape by the

touchhole during the long traverse of the ball. Various

experiments have been tried in casting several cannon

laterally attached together. A gun of this descrip-

tion, carrying a four pound ball, with two cylinders, was

made in France, and called a iwin cannon. In an engra-

ving of tlie battle ot Pinkie, 1547, we have remarked
two guns supported on one carriage. Triple cannon,

invented by an Italian monk, were used in France and

Fland,ers ; and there are instances of seven cylinders

being attached together. Such pieces had only a single

touch-hole, by which all could be discharged at once.

On sudden emergencies cannon have been made of wood,
which stood more than one discharge ; and they have

also been formed cf leather, sometimes secured with

metal hoops. Shortening the cannon at length ended in

the carronade, (sometimes incorrectly called cannonade,)

which was introduced into general use by a foundery in

Scotland soon after the middle of last century : we doubt

if it is a new invention, and, like some cannon of old,

it has a chamber. But all the varieties in constructing

this species of arms, will more properly be resumed
under another head.

Mortars and howitzers are in truth nothing but short

cannon, with the trunnions differently disposed, and car-

rying a different kind of ball. They are of considerable

antiquity, probably not above a century later than can-

non ; for every engine discharging a hollow ball, by

means of gunpowder, which explodes from combus-
tibles within, must be included under mortars. We
apprehend that they, as well as cannon, were formerly
called bumbards. They have been made so as to dis-

charge a number of grenades along with the principal

shell ; these were contained in cylinders surrounding
the great calibre. An immense mortar was cut in the

lock at Gibraltar in 1771, three feet in diameter, and
the cavity equal to fourteen cubic feet. It was loaded
with 1470 stones, the smallest weighing a pound, and
some a pound and a quarter, and then discharged with-
out suffering injury. A bomb is a hollow ball of iron

filled with combustibles, which explode it into frag-

ments : previous to being discharged, a fuze is adapted
in such a manner in the shell as to produce explosion
in its flight. This observation is necessary to explain a
very recent invention of Colonel Shrapnel's, where the

shell is filled with musket balls, and the fuze so regu-
lated as to produce the explosion in face of a body of
troops : a kind of warfare which has been attended with
uncommon success. The petard is an engine of the mor-
tar species, employed to burst open gates by applying
its mouth to them.
Under this general account of arms, we need not say

any thing of the different kinds of shot and shells dis-

charged from cannon and mortars, except that at vari-

ous times there have been used, besides others, stone,

iron, leaden balls, and stones coated with lead ; star,

chain, and double-headed shot ; grape and canister shot

Darts were anciently discharged from cannon, and they
have very lately been applied lo throwing iron rockets,
with large hollow heads, lull of conibusLibles. Tne
rocket being heavy and sharp pointed, sticks where it

falls, and a fuse being adapted as in a bomb shell, it ex-
plodes and excites a dreadful conflagration. Tnis in-

vention bears no imperfect resemblance to the ancient
fire arrows.

Not long subsequent to the invention of cannon the
use of muskets was discovered ; they were originally
called liand-guns, also calivers, hackbuts, hareiuebusses,
matchlocks, and lastly firelocks. They are said to have
been introduced into England by a corps of Flemings
in 1471. The barrels were so large and clumsy, that a
soldier was unable to present his piece unless when sup-
ported by a rest, at least during some centuries, if not
always, from the date of the invention. The musket
was a considerable time in use before a stock was adapt-
ed to the barrel, and it was until no distant period dis-

charged by means of a match. Military men of modern
times will be surprised to learn, that in the days of
James I. there were probably more manoeuvres in pre-
paring the match, than are now in the whole manual ex-
ercise. Matchlocks w^ere common in the middle of the
17th century, perhaps later; and we believe, that if not
used at present by some of the eastern nations, they
have very recently been abandoned. Nevertheless, flint

locks appear to have been known in the 16th century,
though their eff'ect was produced by a different appai-a-

tus from what is now employed. The weight, calibre,

and length of the musket, has undergone continual al-

terations; formerly there seems to have been a great
disregard of unifermity among those used by troops in

action. A piece called the carabine rayec was known
in France about 100 years ago. The calibre, instead of
being cylindrical, was angular. Hence has originated
the modern lifle gun, if the carabine rayee was not ex-
actly the same. The rifle barrel has six or eight angles
within ; but these, instead of procee<Jjng in a straight
line from the breech to the muzzle, form one revolu-
tion of a screw. The ball is forced down with an iron
rammer, and in its traverse, when discharged, it is

supposed to acquire a rotatory motion, which directs it

slraiglit through the air. We have heard of surprising
feats performed by rifle guns, and it is certain that
great precision can be attained in using them. During
the American war, we know that it was a point of dis-

cipline among the rebels to select the British officers

with their rifles, that tlic destruction of them might
throw the men into confusion. The utility of this

description of arms has more recently occasioned the
enrolment of whole corps in different modern armies to

use them.
The blunderbuss, carabine, and pistol, are nothing

but short guns. The first is generally made wide in the
mouth, and the barrel of brass. Pistols were known in

France during the reign of Francis I. Formerly the
stock was of iron, and the whole of larger dimensions,
and more clumsy than those now used in service. They
are at present made of very various sizes, from a few
inches to a foot in length ; of brass or iron, and with
one, two, or four barrels.

The substances discharged from small arms have
been iron and leaden balls; darts, sometimes of wood
and sometimes of iron, and possibly small stones. We
shall here say nothing of the diflereiit chambers for con-
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taining the powder, the means of pveserving the prim-

ing, or of igniting the centre of the charge, because

the sentiments of intelligent persons concerning the

utility of those expedients are so extremely various and
discordant.

The brief notices which we now present, relate to se-

veral species of arms wliicii have commonly been em-
ployed in aggression or defence. Tliey nave under-

gone numerous combinations and modiheutions, accocd-

ing to the fertility of invention, or existing circum-

stances, some of which have been successful, and others

abortive. Cannon of wood or leather, and mortars of

stone, have only been ol temporary use ; but the com-

bination of the smaller fire arms, with weapons not pro-

jectile, is fully established. The dagger, we have al-

ready said, was carried by soldiers. This, in the course

of the 17ih century, was screwed or inserted into the

muzzle of the musket after the lire was given, and thus

formed a kind of pike to charge or repel an enemy.

Thence originated the modern bayonet. But the man-
ner in which we now adopt it has been practised but lit-

tle more than an hundred years; and we are told of the

French marching up to the British with fixed bayonets,

and then giving fire, to their great surprise. Because,

the bavonet being according to their own custom, in-

serted in the muzzle ol the musket, they conceived it

impracticable to fire with it fixed. The French had

adapted it to the outside of the barrel, and the British

were thence thrown into confusion.

There have been attempts innumerable to improve
warlike weapons ; but though once adopted, they have

usually been short-lived in practice. VVe apprehend

that one principal cause of failure lies in the simplicity

of those arms whereon we should wish to operate. Can-
non, for example, the rudiments of all modern projec-

tile arms, are in themselves so simple, that except by

increasing or diminishing the length or calibre ; by

forming peculiar chambers for the charge, by loading

at the breech, by. reducing or augmenting the weight,

or altering the position of the trunnions, which have all

been repeatedly atiempted, we doubt whether, in struc-

ture at least, they are susceptible of any beneficial alte-

rations. Amidst every possible variety, a simple cylin-

drical tube must constantly remain the ground-work of

the whole. Perhaps, experiments on the effect of ignit-

ing and retaining the charge, or of accelerating its pro-

jection, have not been carried to a sufficient extent.

Perhaps also, more attention is due to the figure and
composition of the balls. The most useful improve-

ments will probably be made on the carriages of guns,

which are infinitely too much neglected. What objec-

tion can exist against generally using a proper combina-

tion of elevating screws ? or why are not locks univer-

sally adapted to cannon ? It will appear strange to pos-

terity, that, in the beginning of the 19th century, ad-

vantages so obvious were disregarded.

See Csesar De licllc Gallico, lib. iv. Pomponius
Mela De Silii Orbin. Tacitus in Vila ^Igi'icola. Vege-
tius De re Militari. Polybius Libri Historiarum. Hero-
dotus Libri lli^eoriarum, lilj. i. Salmasius De re Militari

Romanorum. Ajnmianus Marcellinus, lib. xxiii. Vitru-

vius De Jrc/iitectura, lib. x. Daniel, Mi/ice Frajig(Ase.

Bellay, Instructions sitr le Fait de la Guerre. Aschani
Toxofi/iilus. Hemingford De rcbits gcstis Edivardi I.

23. Matthseus Paris, Historia Major. Barbour's Life

e/ King Robert, MS. Strutt, Comj\lete Victu of the

Cuatoms qf Iht InhabiCants of England. MaltUnd's His-

tory of London, vol. i. Grose, History of the English
Army, vol. i. Archxologia, vol. i. 23. Peion Voyage de
decouvertes aux terres AusiraUs. Stout's A'arrauvc of
the loss of the Hercules. Sted man's AccoMU of Suri-
nam. Winterbottom's Account of Guinea, (r)

ARMS, Coat of, or Armorial Bearings. These
have properly been defined, hereditary marks of honour,
consisting of certain tinctures and figures, borne in a
shield, granted by sovereigns for distinguishing persons
and lamilies.

We are entirely unacquainted both with the country
where armorial bearings originated, and the earliest

mode of using them. Some authors incline to reter
them to a very ancient date, because Tacitus affirms,

that the shields of the Germans were disiinguisned by-

colours, and Diodorus ascribes similar characteristics

to the Gauls. We hesitate, however, in admitting such
general observations as conclusive of the fact

; particu-
larly as we know that the rudest modern nations orna-
ment their shields with diflierent kinds of colouring.
But whatever might be their origin, they were adopted
by universal consent throughout all Europe, and the
privilege of bearing them was guarded with the utmost
jealousy. Ordinances were made in every civilized

state, regulating the rights of tiiose individuals entitled

to armorial bearings, and what they should use. They
were insignia reserved only for persons of exalted sta-

tion, or men who had signalized themselves in feats of
war, or personal prowess. No branch of a family might
assume the arms of his chief without suitable differ-

ences, and the lower orders were rigorously prohibited
from aspiring to such emblems of dignity. This con-
tinued long the case, and even when ancient strictness

had so far relaxed, that merchants were permitted to

bear arms, the figures allotted to them were none of

those comprehended under real heraldic marks and cha»
racters. It was dangerous to infringe the statutes en-

acting such limitations, for the lowest penalty decreed
was confiscation of the articles whereon arms, thus un-
lawfully assumed, were imprinted. Indeed, but a few
years have elapsed since a valuable piece of property
was confiscated under the enactment of some of the

Scottish ordinances on this head, and publicly sold in

the capital, for bearing arms unlawfully assumed.
A full coat of arms consists in the first and principal

place of the shield, and secondly, of its accessories,

which, although many heralds reckon ten in number, we
restrict to three, the crest, motto, and supporters. The
rest we judge to come under the denomination of orna-

ments, as they acre dependent either on each other, or

on some more material part. Heralds of note have

viewed the supporters and motto in the same light, thus

reducing armorial bearings to the crest and shield alone.

Practice, however, has established a different rule.

The shield is the sole essential part of arms, and it is

there that the genuine and characteristic insijinia of the

owner are contained. During the prevalence of iron

armour, whereby the person was completely enveloped

and concealed from view, the figures imprinted on his

shield shewed bis identity to his followers. There was

on that account a necessity for adopting great diversity

in a numerous army : and though the figures, as authors

think, may have originally represented the rude imple-

ments of war, or fanciful devices, they have in progress

of time increased almost to infinity. A modern writer

professes his design to enumerate no less than 50.Q00

coats armorial and crests. The same arms, without any
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deviation whatever, have been retained by families dur-

ing several centuries; but many, to shew their alliances,

have adopted such numerous quartermgs, that the ori-

ginal insignia can be very indistinctly recognised.

Some heralds have thet\ce been induced to consider

those arms the most honourable with fewest figures in

the shield, such as a fess, cheveron, saltire, or chccque.

Even now it is equally unlawlul as ever to assuuie

arms vifithout a royal grant, or one issuing fron. the pro-

per officer of the crown. An individual wlio thinks him-
self entitled to a coat armorial, applies to the Heralds

office in London, or the Lyon King at Arms in Scot-

land, producing authentic documents in support of his

claim. Should those prove satisfactory, a warrant is is-

sued containing his name, pedigree, and a blazon of the

arms which he shall henceforward be entitled to bear.

Considerable difficulty prevails concerning the right

to use supporters, for there can be no question, that the

chief mark of heraldic dignity now lies in possessing
them. All the five gradations of peers are entitled to

bear supporters. But a similar right in their eldest

sons, seems to us extremely dubious ; especially on re-

flecting, that arms can be obtained only by special grant

or inheritance. It is said that the baronets of Nova
Scotia may use supporters, but that those of England
may not. Here also we incline to challenge the right of
both adopting them, merely in virtue of their title of
honour. Oui' opinion, perhaps, receives some corrobo-
ration from the practice of the Lyon King at Arms in

Scotland ; for in a recent instance, we believe, that a

gentleman, newly decorated with a title, had to pay dou-
ble fees of office, as a kind of compensation for obscure
and defective pedigree. Commoners, the chiefs of fa-

milies, have an undoubted right to supporters ; but we
are decidedly of opinion that their eldest sons have
none.

Arms being once established in a family, may be used
by all the males in it, with proper distinctions : the label

by the oldest son. during his lather's life-time ; the cres-

cent by the second ; the mullet by the third ; and so on
with the rest. There are other marks of cadency, such
as a change of the tinctures in the shield, surrounding
it with a border, or the like. The right to use coats ar-

morial passes like a title, jure sanguinis, and without
formalities of assumption, or taking possession. It is

thought that every successor may take a new crest.

This, though general in other countries, has not been
commonly received in Scotland ; and the crest of many
families is at this day esteemed as distinctive as the fi-

gures contained in the shield, and has for centuries, in

succession, been transmitted from one generation to an-
other. The same may be said of mottos.
Widows have a right to bear the arms which were

used by their husbands, retaining the marks of heredi-
tary dignity. Thus dowager peensses by marriage,
bear coronets ; and the widows of baronets of Nova
Siotia may encircle their arms with the ribbon, and
"ppend the badge of the order. Instead of an ordi-
nary shield, a lozenge is adopted by widows, and is pe-
culiar to the arms ofwomen. Many heralds are of opinion,
that the crest and supporters should be laid aside by
widows, and they go so far as to question the rights of
all women to bear arms. Univt rsal custom sanctions
the reverse ; and considering that a woman moy inherit

a title, and represent a family, under special tyrants of
the crown, we do not see any inconsistency in her hear-
ing the arms of her family, now that they are recognised

solely as marks of distinction. If ever there was a pro-
hibition in this respect, its strictness was relaxed nrany
centuries ago, when women were accustomed to use he-
raluic coats urmorial ; nay, it is not unlikely that men
adopted on ilitir shields and helmets, colours and de-
vices exhibited by women.
We are now less tenacious than our ancestors respect-

ing the right of beanng arms: but anciently, when
once bestowed, they were retained as the most valuable
characteristic of dignity. At tournaments no one was
permitted to enter the lists, unless he could shew his
right to a coal armorial, and prove his gtniility by seve-
ral descents : and iney were an indispensible requisite
in elevation to knighthood ; an honour which even so-
vereigns aspired to. One part of the punishment of
traitors, was rending their arms asunder on a scafibld,

and declaring them degraded and ignominious forever.
See Menestrier, Le I'criiabii- ^ri elf Blazun. Favine,

Thiatre of Honour. Guillim's Dis/ilay of Heraldry.
Dugdale, The ancient usage in bearing .4rms. Nisbcl's
Heraldry, vol. i. Edmonson, Com/ilele Body of Heral-
dry. Segar, Honour, Military and Cicil. Crests and
Mottos of the Families of Great Britain and Ireland,
Edin. 1805. (f)

ARMSTRONG, John, a physician, known for his po-
etry, and a poet known lor writing on tlie difficult sub-
ject of physic, was the son of a clergyman at Castleton,
in Roxburgshire, and born at that place about the year
1709. He was distinguished at Edinburgh, where he
studied physic, before his twentieth year, by gaining a
prize-medal for a prose composition, prescribed by a li-

terary society in that city, and by other promising mai-ks
of genius during his studies. His inaugural disserta-

tion, De Tabe Purulenta, gained him also some reputa-
tion, for being superior to the common bulk of produc-
tions of that nature, and for being believed to be his own,
a circumstance still more rare than intrinsic merit in

these inaugural dissertations.

After obtaining a medical degree at Edinburgh, he
professed physic, but probably lived by writing in Lon-
don. To console himself for the want of practice, he
published an essay for abridging medical study, with a
dialogue between Hygeia, Mercury, and Plato, relating
to the medical practice, as it is managed by a certain il-

lustrious society ; and an epistle from Usbeck the Per-
sian, to Joshua Ward, Esq. with a dedication to Ward,
Moore, and the numerous sect of inspired physicians.
This appeared anonymously in 1735, and, like all witty
dialogues, was compared to Lucian. After publishing,
in 1737, a history and synopsis of the cure of the vene-
real disease, he published an obscene poem, " The
CEconomy of Love," which has probably contributed to
extend that pestilence as much as his synopsis has con-
tributed to cure it. At the distance of twenty years,
he corrected this poem, betraying at the same time a
consciousness of its impurity, and yet a hankering after

its reputation.

The other dates of his publications are as follows :

In 1774, he published his chief and truly meritorious
work, " The Art of Preserving Health." In 1751, ap-
peared his poem " On Benevolence," in folio. In 1753,
his poem " Taste," in an epistle to a young critic. In
1758, "Sketches on various sultj'.'Cts." by Launcelot
Temple. In 17fil. an episile to John AVilkesof Ayles-
bury, entitled, " Day." A few lines in this last produc-
tion, which expressed contempt of CInirchill, drew on
him the anger of that satirist j but it is his anger, not
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his ridicule, which Churchill vents in retaliation : he
calls him a stifl" and Icttcr'd Scot, and taxes him with
ingratitude to Wilkes. Armstrong could not recrimi-
nate on Churchill, that he was letter'd ; and it would
hardly have hurt his character, to have proved the sa-

tirist guilty of ingratitude ; but his own ctiaracter passed
undefended and uninjured, through the ordeal of satiit;

which consunitd meaner victims. The subject of poli-

tics divided ArmsU'ong and Wilkes, though in the epis-

tle above mentioned, he concludes a pleasant letter with
"*' ever, ever yours ;" but it required a stronger friend-

ship than tlieirs to resist the menstruum of party-poli-

tics. In 1770, he published a collection of miscellanies,

in two volumes 8vo, containing the pieces he had pub-
lished separately, with imitations of Shakspcare and
Spenser; the universal Almanack, by Nouraddin Ali

;

" The Forced Marriage," a tragedy ; and some
Sketches, a publication on which he seems to have rest-

ed his hopes of iirmiortality, and to have advanced his

claims witl) an arrogance, affecting to lean on the im-
portance of his friends, but indirectly complimenting his

own. He despised, he said, the opinions of the mobili-

ty, from the highest to the lowest; and if it was true,

as he had been sometimes told, that he had the best

judges on his side, he desired no more in the article of

fame and renown as a writer. This contempt of gene-
ral opinion would not be decorous from a much greater

writer than Dr Armstrong: it is in subtance declaring,

as Horace Walpole remarks, that the doctor and a half

a dozen of his friends, were the only judges of litera-

ture in England ; it is an arrogance, as the mild and ju-

dicious Beattie also observes, which neither Virgil nor

Horace ever ventured to assume. To the man whose
ambition is satiated with his own applause, and that of a

few friends, we may surely apply the saying of Voltaire,

respecting a vain-glorious writer, who declared that he
was cloyed with reputation, " Surely the gentleman has

got a very delicate stomach." In 1771, he published a

short ramble through some part of France. In 1773,

he gave the world a quarto pamphlet of medical essays,

in one of which he explains the causes of his own want
of practice as a physician. He could not stoop, by his

own account, to the mean arts of intrigue and gossiping,

which conduct to medical popularity. This is his own
splenetic account: his biographers have ascribed the

failure to his dispositions, which were elegant and lite-

rary, but indolent. But, with all these habits of life,

and disdain of vulgar arts, it is not to be supposed, but

that consummate knowledge in his profession would
have triumphed over many disadvantages. In physic,

as in poetry, the doctor possibly imagined, that the ver-

dict of half a dozen friends ought to have been a passport

to fame. During the remainder of his life, he does not ap-

pear to have converted the public to believe, that his prac-

tice ought to have been extensive ; for at his death, in

1779, it was a matter of surprise, that he left X3000 be-

hind him, his income having been generally very small.

During the course of a long life, devoted early to im-
provement, Armstrong had an opportunity of being
twice abroad ; once in his professional capacity, in 1760,

as physician to the forces in Germany, the place from
whence his epistle to Wilkes was dated ; and again, in

1771, when he seems to have travelled for amusement.
From reading, from genius, and from travel, his mind is

described by those who knew him best, as having been
richly accomplished : and for the value of his conversa-

tion, as well as the strength of liis friendships, he was

deservedly beloved by those who enjoyed them. That
he bestowed the weakh of so valuable a mind less co-
piously on the public than might have been wished,
seems to have arisen from two causes :—His propensi-
ty to deal in sarcastic, and, as he imagined, humorous
prose, which was by no means his forte, and in which
oddity and vulgarity are substituted for wit and pleasan-
try. His disposition, too, if we may judge from the
portraiture given of him in " The Castle of Indolence,"
was morbidly misanthropic, and of course but ill adapted
to labour for immortality :

With him was sometimes joined in silent walk
(I'rot'oundiy silent, for tliey never spoke)

One silver still, who quite detested talk.

Oft stung by spleen, at once away he broke
To groves of pine, and broad o'ershadowing oak

;

There inly thrill'd, he wandei'd all alone.
And on himself his pensive fury wroke.
He never utter'd word, save when first shone

The glittering star of eve. Thank heav'n one day is done.
Castie of Indolence.

It should not be forgotten, that Armstrong contribu-
ted the description of the diseases at the conclusion of
the first part of this excellent poem, " The Castle of
Indolence ;" diseases so finely personified, that they
conduct that enchanting allegory to all the moral it re-

quires, and to all the effect it could admit of, from the
contrast of grave and severe, with gay and voluptuous
images.

The fame of Armstrong rests on his didactic poem,
The .irt cj' Preserving- Healtli. The well deserved ho-
nour which this poem enjoys, of being ranked among
the best of modern didactic poems, makes it nothing
invidious to remark, that creation of character, invention

of story, and expression of feelings, which deeply affect

us by sympathy, constitute alone the highest honours of
poetry. Over the heart Armstrong has not a powerful
sway, and over the imagination no vehement influence.

He gives a classical and dignified aspect, however, to

objects which, in common life, are not only humble, but
repulsive. He enlarged the empire of pleasurable asso-

ciation, by teaching us to associate, even by contrast, the

bloom and loveliness of health with the paleness of dis-

ease. By touching at that fine but (to blunt observation)

almost invisible point at which the generalized views of

poetry and philosophy see objects in the same light

;

that point at which objects may be contemplated, neither

too abstractedly for poetry, nor too fancifully for philo-

sophy, he has united the substance of truth with the

colouring of imagination. His language is pure, per-

spicuous, and full of sober dignity. He could not be
expected to rouse the passions where it was not his

object to touch them : But he elevates the tone of the

mind higher than its usual reflections ; and, by combi-
ning in one excellent instance the general traits of

plague and death, he makes that sublime in description

which is repulsive in detail. Something too much of

scholastic allusion, and affectation of Greek and Roman
phraseology, might perhaps be mentioned as detracting

from that simplicity in his style which is otherwise uni-

form ; but custom might, perhaps, make it impossible

to avoid such a tribute to classical learning, as to hail

Health for the daughter of Psean, to speak of the Arca-
dian banks of the Liddel, or of learned retirement, with-

out noticing the groves of Epicurus. In general, he
depends upon his sense for the power of his sentences

;

and had it not been for the pagan idolatry, which has so
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long filled our poetry, from the gayest of love songs* to

the gravest of philosophical poetry, we should not read

in Armstrong such pedantic phrases as, " Thus the

Coan sage opin'd ;"—" Glad Amaltliea pours her plen-

teous horn ;"—" Here buxom Ceres reigns,"—when he

only means to inform us, that Hippocrates had a certain

opinion, or that plenty reigns in certain climates.

It is not easy to find an instance of philosophical re-

flexion conveyed in a more dignified climax than in the

following, which deserves to be written on the monu-

ment of Armstrong, as a specimen of the noblest po-

etry :

What does not fade > The tower, that long had stood

The crush of thunder and the waning- winds.

Shook by the stow but sure desuoyer Time,
Now hangs in doubtful ruin o'er its base.

And flinty pyramids and walls of brass

Descend. Achaia, Home, and Egypt, moulder down,.

And tottering empires rush by their own weight,

This huge rotundity we tread grows old,

And all those worlds that roll around the sun

:

The sun himself shall die,—and ancient night

Again involve the desolate abyss

:

TiU the great Father, through the lifeless gloom,

Extend his ai-m to light another world.

And bid new planets roll by other Laws

;

For through the regions of unbounded space.

Where unconfined Omnipotence has room.

Being in various systems fluctuates still

Between creation and abhorr'd decay,.—

It ever did, perhaps, and ever w ill.

New worlds are still emerging from the deep.

The old descending, in their turn to rise.

ARMUYEMBN, Armigdev, or Arnemuden, a sea-

port town in Holland, situated on the eastern side of

the island of Walcheren. The harbour of this town was
formerly the rendezvous of the vessels that traded with

Antwerp ; and, about the year 1550, it was not uncom-
mon to see 500 large merchantmen ready to sail from
this harbour. The trade of this town, which was for-

merly chiefly in salt, is now much diininished. The
harbour is choked up with sand, but there is an excel-

lent navigation to Middleburgh by means of a canal.

Armuyden is three miles east of Middleburgh, and six

N. N. E. of Flushing. East Long. 3° 42', North Lat.
51"= 31'. (w)

ARMY. An army may be defined, a certain portion

of the community selected and set apart for the public

defence, or an assemblage of men for the purpose of

war, commanded by a chief, or leader, with subordinate

officers in regular gradation, and under certain laws,

which constitute the authority of him who directs and
prescribes the duty of those who obey.

It is union, or the regular organization of force, which
forms the strength of an army, and enables it to accom-
plish great and important deeds beyond the means of

individual exertion.

Among barbarous nations, the instruments of war are

of the most rude kind. The object of savages being
generally the gratification of their immediate desires,

or the indulgence of their revenge, their warlike ope-

rations are confined to an excursion to obtain food, or,

by surprise, to exterminate a rival tribe. But the am-

bitious schemes of civilized nations arc only limited by

the dethronement of kings, the possession of countries,

and the subjugation of the people. As the object is

great, the ineans must be proportioned ; and, to accom-
plish the designs of the coufiueror, it is necessary to

equip an army with all the complex apparatus of warfare.

The records of early times alVord us no light to guide

our inquiries as to the constitution and construction of

the armies of remote anti(|uily ; but we may believe that

they were disorderly and tumultuous, for they were
hastily collected? and easily dispersed. A defeat was
accompanied with a total rout, and the fate of a kingdom
depended upon a single battle. If any reliance could

be placed on the historians of the renowned Scsostris,

who ascended the throne of Egypt about 1650 years

before Christ, we must allow him the merit of estab-

lishing a regular army ; and his reign is the epoch of

the military glory of the Egyptians. Herodotus informs

us, that Sesostris established a numerous miiitia, which
he divided into two classes, denominated the Calasires

and the Hermotybies, amounting to about 410,000 men;
that they were distributed into the different provinces

in time of peace, and prohibited from pursuing the me-
chanic arts ; but that each man was allowed a portion

of land adequate to the maintenance of himself and fa-

mily. Indeed, he is so particular as to say, that the

prince's guard, consisting of 2000 men, were drawn
from this body, and that they were annually relieved.

In that age, the profession of a soldier was hereditary,

and, with the exception of the sacerdotal ofEice, was
held in the highest consideration. Although our infor-

mation with respect to the state of discipline at this

period is defective, yet, as it is said that disgrace or

infamy was attached to disobedience of orders, and ne-

glect of duly, and rewards to meritorious or valourous

deeds, we may safely conclude, that thi military system

of Egypt had reached no small degree of improvement,

and that it possessed the means of augmenting the dis-

posable force. With an army of 600,000 foot, 24,000

horse, and 27,000 armed chariots, Sesostris over-ran a

great part of Asia, and subdued many warlike nations.

The history of this period, however, and of many suc-

ceeding ages, is dark and douluful, and rather the nar-

ration of fables, than the faithful records of the transac-

tions of mankind.
The armies of the Asiatic nations were always an

irregular mass, without order or discipline. A small

body of the militia of Greece defeated an immense host

of Persians on the plains of Marathon, where numbers
were found to be unavailing against superior skill. But

so powerful is the effect of order and discipline in an

army, that military knowledge, when united to courage

and intrepidity, has generally decided the affairs of the

world. From almost incessant contests, the Grecian

militia acquired a knowledge of war, that enabled them
to defy the power of Persia, and to resist countless

numbers of Asiatics. But, of all the states of Greece,

Sparta was the most warlike. The institutions of Ly-
curgus were evidently intended to inure the youth to

all the hardships of war. To suffer the extremes of

cold and heat, hunger and thirst; to exercise continually

in hunting, running, and wrestling ; and to endure pain

• It is curious to see the rage for heathen deities descend so low as the words which have been adapted to the simplest of our vocal

inujic. The common words to one of ow most jileasing Scottish songs has the following absurd stanza

;

Such natural sweetness she displays,.

Like lilies in a bogie,

Diana's self could ne'er compare
To my 5W«et Katherine Ogie.
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with foviitmlc and finniiesb,—were only preparatory to

tUe more important dmics of the field. Having thus

contracted, in their early years, a habit of obedience,

and the most perfect submission to the laws, they were
admirably prepared for the discipUne of the army. Edu-
cated in tliis manner, the militia of Greece were in few

respects inferior to a standing army, and were only sub-

dued when discipliiic and the manly exercises were

supplanted by the refinements of luxury, and a general

eflcminacy of manners. Philip of Maccdon, who is ac-

knowledged to be the first prince ftiat established a

standing army, conquircd Greece as much through se-

cret intrigue, and the dissensions of the states, as by

open force.

But the most perfect military establishment of that

age, was certainly tlie Macedonian, in the reigns of Phi-

lip and Alexander. Their brilliant conquests in Europe

and in Asia, afl'ord indubitable evidence of the vast

superiority of the Grecian discipline over that of every

other nation. The Macedonian phalanx was irresisti-

ble : Closely wedged sixteen deep, with shields joined,

and pikes projecting, it presented an impenetrable front,

and bore down all opposition. The fall of the Greek
republics, and of the Persian empire, is the first great

revolution in the aflairs of mankind which history has

circumstantially recorded ; and it was the effect of the

superiority which a standing army has over every sort

of militia.

So certain are the effects of discipline, and the regu-

lar organization of any body of men, that, in the sangui-

nary contest between Carthage and Rome, their armies

alternately conquered as they were trained and inured

to war. The veteran troops of Carthage, under the il-

lustrious Hanniljal, overcame the new levies of the

Romans in three pitched battles ; but the Roman armies,

acquiring discipline from experience under the great

Scipio, defeated, in their turn, the Carthaginian militia

of Spain. The sagacious policy of Rome transferred the

•war to Africa, where Scipio found nothing to oppose his

well-exercised army but a militia, which he defeated.

Hannibal was recalled from Italy with the remains of

his army, to avert the danger, or to save the city ; but

his battalions were principally composed of raw and

dispirited troops ; and, on the plains of Zama, the su-

periority of Roman discipline decided the fate of Car-

thage. But at no period of the history of mankind do

we find an army more completely organized and disci-

plined than that of Rome, in the days of her conquests.

Perfect in all its parts, it has formed a model to modern
times ; and, to rival the glory of the masters of the

world, it is necessary to adopt their military institutions.

When the necessities of the state required it, every

Roman citizen, from the age of sixteen to forty-six, was
obliged to enrol himself as a soldier, excepting those

exempted for special reasons. When the levies were
completed, they were fortiied into legions ; each legion

was divided into ten cohorts, each cohort into three

maniples, each maniple into two centuries. According
to this division, if there were 100 men in the century,

the legion consisted of 6000 ; and 300 cavalry were
usually joined to it, which were divided into ten turmte,

or troops ; and each turina into three decurix, or bodies

often men. The first line in battle was formed of the

hastati, or young men in the flower of life ; the second

of the /,rinc!pes, or men of middle age ; the third of the

triarii, or veteran soldiers. There was also a fourth kind

ef troops, called velites, light armed, and adapted for

skirmishing ; and they were generally stationed in front,

or in ilank, of the line. The legion was commanded by
six tribmies, under the supreme authority of the gene-
ral ; each tribune having about 1000 men under his
charge, with the privilege of appointing the officers of
the centuries, who were generally taken from the com-
mon soldiers. Each maniple had two centurions, dis-

tinguished in rank by first and second ; and the first

centurion of the first century of the first maniple of the
triarii presided over all the others, and had the charge
of the standard of the legion, and a seat in the council
of war. The centurions took rank in regular gradation,
from the first to the lowest of the tenth maniple of the
hastati. Each centurion chose two lieutenants and two
ensigns. A sword, and two long javelins, were the arms
of the hastati, principcs, and triarii; and their accoutre-
ments w ere, a shield made of wood, covered with a bull's

hide; a head-piece of brass coming down to the shoul-
ders ; and a coat of mail, generally made of leather,

covered with plates of iron in the form of scales. The
velites were armed with bows and slings, and seven ja-

velins, with slender points like arrows, and equipped
with a two-edged sword, a buckler, and helmet. The
cavalry used nearly the same armour as the foot.

Like the youth of Sparta, t -e Roinans were early ac-

customed to the exercise of arms ; and in the camp they
were kept in constant activity. Walking and running
completely armed, swimming, leaping, and vaulting,

shooting the arrow, and throwing the javelin; and oc-

casionally long marches, at the rate of four miles an hour,

with a load of sixty pounds weight, confirmed the habits,

and constituted the severe discipline of a Roman army.
The legions of Rome were for ages invincible, and ex-

tended her conquests and her fame over the known
world. But nations have their periods ; they rise, they
mature ; they fall, and time unfolds their destiny. Lux-
ury, refinement, and the love of ease, gradually corrupt-

ed the manners of the Romans, debased their minds, and
relaxed their discipline. They laid aside their heavy
armour, converted their infantry into cavalry, and their

army degenerated into a feeble militia, unable to repel

the incursions of the barbarians of the North, who, at last,

overwhelmed the empire of the West, and spread dark-

ness and desolation over the face of Europe.

The subversion of the Roman power formed a new
sera in the annals of mankind. The barbarians who over-

ran Gaul and Spain and Italy, considered their conquests

as property in common, in which every one had a share,

as every one had contributed to acquire them. But as

we are ignorant of tlie principles by which they divided

the land, it is natural to conjecture, that each obtained a

share in proportion to his merits or services, which would
entail an obligation on his posterity to contribute towards

the public defence in the ratio of the extent or value of

his possessions. In every subdivision of property, the

same condition would be stipulated or implied, and mi-

litary service would eventually become the tenure by

which occupiers held their lands. From this, or a pro-

gress similar to this, we may reasonably deduce the ori-

gin of the Feudal System, which is certainly founded

more on military than on civil principles. But the max-
ims of feudal policy, though calculated f r defence

against foreign enemies, were hostile to the establish-

ment of standing armies ; and during this period, the

wars in Europe were desultory and indecisive. The
barons enjoyed unlimited authority over their vassals,

and they were constantly making incursions on the do-
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mains of their neighbours, more frequently to gratify

revenge than to acquire dominion or renown. Military

glory was less courted in that age than in any other re-

corded in history ; and for several centuries a series of

imimportant events characterised the nations of Europe.
In the eleventh century, the crusades roused the minds

of men, and called forth the wliole energy of Europe.
Mighty armies were carried to Asia, to deliver the Holy
Land from the dominion of infidels. Many sanguinary

battles distinguished the combatants. But the armies
of both sides were ignoraiit of the advantages of regu-

larity and discipline, and were only a tumultuous mass,

impelled by fanaticism to deeds of heroic valour. For
two hundred years the crusades occupied the attention

of Europe ; but they were followed by some moral and
political effects, which compensated the West, in no
small degree, for the blood and treasure lavished in the

East ; and to these disgraceful expeditions we owe the

dawn of science and literature.

During the lengthened and vehement struggles be-

tween France and England, the spirit of the feudal sys-

tem retarded the improvement of the military art ; and
until the reign of Charles VII. of France, there had been
no standing army in Europe since the fall of the West-
ern Empire. But Charles accomplished that which his

predecessors dared not attempt ; and at the close of the

war with England, retained 9000 cavalry and 16,000 in-

fantry. He appropriated funds for the paymant of these

troops, and appointed officers who commanded and dis-

ciplined them. The nobility entered into this service as

more honourable than the feudal militia, and it became
a strong tie to unite them to the interests of their so-

vereign.

The establishment of the first standing army in Eu-
rope could not fail to produce important consequences
to society, as well as to occasion a revolution in the mili-

taiT system of the times. A national force, at the com-
mand of the sovereign, was a new and powerful engine
to repress the turbulence of the feudal aristocracy, and
to strengthen the authority of the crown. The kings of
France were enabled to carry on foreign operations with
more vigour, and to greater extent, than formerly; and
the expedition of Charles VIII. into Italy, confirmed the

superiority and the reputation of a standing army. With
the inconsiderable force of 20,000 men, he over-ran Italy.

The eifect vvus such as to render a change in the mili-

tary system of Europe necessary. Those who had to

contend with France were obliged to adopt a similar

establishment, and mercenary troops were introduced by
all the powerful kingdoms on the continent, and became
Ae only force that was trusted or employed. The Ger-
man princes followed the example of France, and their

troops soon vied with those of that nation in discipline

and valour. The Spaniards improved upon the plan, and
formed that famous body of infantry, which, during a
century and a half, was the terror and admiration of Eu-
rope. The profession of a soldier was now distinct and
separate from that of every other occupation ; and in

peace, he was devoted to exercise ; in war, to the prac-

tical application of the instruction he had received ; and
strict discipline and subordination were gradually intro-

duced into the armies of Europe.
The ambition of the rival monarchs of France and Ger-

many, Francis I. and Charles V., which so long disturb-

ed the tranquillity of Europe, tended to improve the state

of the army, by rendering the service the road to hon-
ourable distinction ; and in the succeeding age, the war
Vol. II. Part II.

of the succession, the campaigns of Marlborough and of
Frederick, reduced the organization, the exercise and
discipline of troops, and the whole art of war, to rules,
determinate and scientific. But the most perfect mili-
tary system of any age, and the most wondeiful for its

effects and consequences, is certainly that of the Im-
perial Republic, as established by the Code dc la Coii-
scrijilmi ; and it may be proper to explain tiic elements,
and to unfold the principles of this mighty engine, which
now threaten to overwlielm civilized societv.

France is divided into about thirty military govern-
ments, subject to a general of division and his staff, to

which commissaries are attached as executive officers.

The civil division consists of 122 departments, which are
divided into districts, the districts into cantons, the can-
tons into municipalities, which amount to about 53,000.
Each department is governed by a prefect and his coun-
cil ; the district by a subprefect and his coimcil ; the
municipalities are under the supervision of an adminis-
tration, with a president at the head ; and for every divi-
sion of 5000 souls, there is a mayor, a commissary of
police, and two officers of the government. These se-
veral authorities are in strict subordination to each other,
and at the controul of the prefects and subprefects, who
are charged with a heavy responsibility as to the milita-
ry levies. All Frenchmen, by law, between the age of
twenty and twenty-five, are liable to the conscription,
and are thrown into five classes, from which the lists for
ballot are taken by the municipal administration. These
lists are transmitted to the prefects, who send them to

the minister for war; and when they are adjusted, the
subprefect proceeds to the drawing of the quota of the
district by lot. The first division are called conscripts
ioY actual service; the second, the resen'C ; the third,

su/ildeinentary. The conscripts are marched in bodies
of 100 each to the different depots, where they are sup-
plied with arms and clothing; and trained and exercis-
ed in a manner that inures them to the severest hard-
ships. They are then engrafted in the pre-existing
army.
This Code de la Conacnfuion admits of no relaxation,

its enactments are severe, and its mandates are inexora-
ble. With such tremendous authority as this law con-
veys, the government of France obtains an unbounded
command over the whole population. The deficiences
in the army, occasioned by fatigue, by war, and disease,
are immediately filled up, and a most rigid system of
discipline every where prevails. Unremitting activity
hardens and prepares the recruit for the duties of the
campaign ; and in the mechanism of subordination, the
severity of the Roman policy is adopted. In time of
•WAX the troops retained in France are raw recruits, col-
lected in numerous bodies ; and they are made to under-
go a preparatory course of training that qualifies them
for the endurance of every privation. Soldiers thus
moulded, by austere discipline, and with minds broken
to the yoke by habits of obedience, are fit for the most
daring enterprizes ; and we have unhappily seen a ca-
reer of victory attend the French standing army unex-
ampled in the annals of the world.
The establishment of the French army in 1805, amount-

ed to 341,412 infantry of the line, 100,130 light infantry,

77,488 cavalry, 46,489 artillery, 5445 engineers, in all

650,964; but since that time there has been an augmen-
tation of at least 100,000. This immense force is divid-
ed into half brigades, each of which consists of three
battalions, and each battalion of nine companies. A com-
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pany of aitillery is atlached to each half brigade, for the

inaiiRjeiiieiu oi" its field pieces. The hali brigades arc

1 ilheroithe line or liglu inluntry ; and each butialion of

those of tlie line has lis company of grenadiers, and
each battalion of light infantry a company of carabineers.

The army of Prussia, before the late war, was numerous
and well appointed. Formed by the Great Frederick on
the principles of strict subordination and exact mechan-
ism, tliey were deemed the best troops in Europe. Con-
stant occupation, rapid movement, and bold attack, clia-

raclerised the military system of Frederick, who sur-

mounted difficulties, and overcame impending dangers,

thai would have overwhelmed a less enterprising genius.

During a long lite of warfare, he extended his dominions,

regulated their civil polity, and increased the fame and

reputation of his arms ; and Prussian discipline and ex-

ercise, manoeuvres, and tactics, were studied or imitated

by all Europe. The Prussian army is said to be now no
more than 70 or 80,000 strong.

The Austrian armies have always maintained a high
character in the field, and they possess that system of

tactics which rests solely on science, discipline, and or-

der. Every thing is l)ound in uniformity by strict sub-

ordination ; anu the steadiness of the troops, even in the

moment of disaster, evinces their excellence. The
Austrian artillery, hussars, and troops of the line, are not

to be surpassed. Since the commencement of the late

war, if we can believe the French reports, their army
has been reduced one half, or to about 250,000 men.
The Russians have adopted the Prussian discipline and

tactics, to which they firmly adhere. The servile obe-

dience to which the Russian soldier is accustomed from
his birth, prepares him for the severe discipline of the

army. With natural courage, and the habit of implicit

obedience, he is firm and immovable in the field, and will

brave every danger. Unacquainted with motives or cau-

ses, he performs, from duty, all t)-at patriotism could ac-

complish, and his courage is pruof against every tenor
that would dismay the reflecting mind.
Formed on the equitable principles of our constitu-

tion and laws, the British army has acquired a reputa-

tion inferior to none ; and for intrepidity, bravery, and
courage, has never been surpassed, either in ancient or

in modern times. The battles of Cressy, Poictiers, and
Agincourt, attest the invincible courage of the English

in the feudal ages. Marlborough, Wolf, and an hon-

ourable list of modern generals, have established, be-

yond all controversy, the distinguished character of the

British standing army. Although, by the spirit of our
free constitution, a soldier, in Britain, is more a citizen

than in any other nation of Europe, yet, subordination

and discipline are strictly observed; and that necessary

restraint, which forms and bends the citizen into the

soldier, is neither oppressive nor burdensome. The
British army is recruited by enlistment for a limited

period, or for life ; and the enactments of Mr Wyndam's
bill, have amply provided for the soldier while in ser-

vice, or in retirement. The British soldier is encouraged
by the liberality of his country, and the protection of

definite laws, which, while they maintain discipline, se-

cure him against the discretionary tyranny of his com-
mander, and he no inore imagines himself a slave than

a coward. He knows his duty, and needs no terrors to

enforce him to the performance of it. He fears no
dangers but the frowns of his country, and courts no ap-

plause but the approbation of the people.

The British army is commanded by the king, as cap-

tain-general of the whole land forces belonging to the
empire ; and, under his majesty, are the comnrauder in

chief, field-marshalls, generals, colonels, majors, cap-
tains, and subalterns.

The military departments are those of the adjutant-
general, quarter-master-general, barrack-master-gcne-
ral, commissary-general, paymaster-general, and the
board of ordance.

The adjutant-general is the channel through which all

orders, and every thhig relating to tliscipline, are com-
municated to tbe army ; and, by him, all returns and re-

ports are laid before the commander in chief.

The quarter-mastcr-general issues the necessary routs'

for the march of the forces, and gives orders for their
proper accommodation.
The barrack-master-general has the charge of the bar-

racks for the troops, permanent as well as temporary.
Subordinate to him are the barrack-masters, who furnish

beds, and other necessaries, for the troops, when lodged
in the barracks.

The commissary-general is at the head of the com-
missariat department, by which provisions, carriages,

camp ecjuipagc, &c. are furnished for the forces.

The paymaster-general superititends the pay of the
army ; and all the accounts of commanders, agents, See.

pass through his office.

The board of ordnance has the controul of the ord-

nance, arms, accoutrements, and ammunition, and also

of the depots and stores throughout tlie kingdom.
The British army is composed of two regiments of

life guards ; one of royal horse guards ; a corps of royal

horse artillery ; a regiment of royal foot artillery, con-

sisting of a number of battalions of great strength ;

seven regiments of dragoon guards ; 25 regiments of

dragoons ; three battalions of riflemen ; five battalions

of light infantry; 176 battalions of infantry, including

seven battalions of foot guards ; a corps of royal en-

gineers, and one of royal artificers ; a brigade of artilleiy

drivers ; and a royal waggon train.

The regiments of dragoons, when complete upon the

war establishment, are generally about 600 strong, thC

whole number thus amounting to 19,200.

The rifle and light infantry battalions are commonly"
1000 strong each, so that the whole number of light

troops is 8000.

The other reginionts of the line are rated at from
700 to 1000 men each battalion, which, at an average,

makes, in whole, 149,600 men. The king's German
legion amounts to about 20,000, including horse, foot,

and artillery. •

The regular militia of Britain consists of about 96,Oo3

men, and the local militia of 250,000 ; and there is a
considerable number of volunteers, amounting to about

50,000.

Thus the whole armed force of Great Britain amounts
to 19,200 cavalry, and 563,600 infantry, not including the

royal life and horse guards, the royal artillery, engineers,

artificers, artillery drivers, and waggon train, nor the

native forces in Ireland, which are very considerable.

The militia in Ireland, in the year 1798, amounted to

46,000, besides a great body of volunteers.

Regiments of 500 have a colonel, a lieutenant-colonel,

a major, 10 captains, 12 lieutenants, 8 ensigns, an ad-

jutant, a quarter-master, pay-master, surgeon and sur-

geon's mate, sergeant-major, quarter-master sergeant,

30 sergeants, 30 corporals, a drum-major, and 20 drum-

mers : and regiments of 750, and upwards, have generally
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2 lieufenant-colonels, and 2 majors, 40 sfcrgeants,.and 40
corporals.

The army, when at home, is distributed over the

country, in different districts, each district containing a

certain number ol brigades.

The districts arc commonly commanded by lieutenant-

generals. The brigades arc commanded by brigadeir

generals, or majors ; and in many instances there are

both a brigadier general and a major over a brigade.

Officers commanding corps make their reports to the

general of brigade, wlio forwards them to the general

of the district, or division to which the brigade belongs.

The general sends the whole, or a general report, either

to the adjutant-general, or to the commander of the

forces, according to the nature of the reports, or the

general orders issued on the subject.

The superiority of standing armies over every other spe-

cies of force, is apparent from the experience of all ages.

Philip of Macedon, as he was the first who established

a standing army, gave an example of its powerful effects

in the subjugation of all Greece. He formed his troops

to exact discipline, in the progress of his frequent wars
Avith the Thracians, lUyrians, and Thessalians ; and his

illustrious successor, Alexander, still farther confirmed
the reputation of the Macedonian arms, by the overthrow
of the Persian empire, and his brilliant atchievements in

Asia. The commercial but warlike republic of Car-
thage was almost constantly engaged in destructive

contests, and her militia acquired all the consistency

and discipline of standing armies ; and, under their cele-

brated generals, they were the best troops of the age.

The Roman militia, or new levies, in vain opposed
Hannibal at Trebea, Thrasymcnus, and Cannse ; and
notwithstanding their intrepidity and patriotism, they
could not resist the shock of a well disciplined regular
army. The Romans were equally unfortunate in Spain,
and Asdrvibal almost entirely expelled them from that

country ; but having marched to the assistance of his

brother in Italy, with the disciplined troops, he left the

provinces to be defended by a militia which was infe-

rior to that of the Romans, and was consequently subdued.
Scipio, who commanded the Romans in Spain, gradually

formed them into a well exercised regular army ; and
having passed into Africa, vanquished the remains of

Hannibal's army, and the militia of Carthage, which op-
posed him. This period of the history of the ancient

world affords another illustration of the superiority of
standing armies.

In comparatively modern times, a French standing

army, inconsiderable as to numbers, but formidable from
its discipline, conquered Italy. Florence, Pisa, and
Rome, opened their gates to Charles VIII. ; and from
Naples he intimidated or gave law to every state in

Italy. The impetuosity of French valour appeared to

the Italians irresistible ; and this expedition was the first

exertion of the new powers which the princes of Europe
acquired from standing armies. The American war
furnishes another proof of the total inability of militia to

resist well disciplined regular troops. The American
army never ventured to attack or to resist the British,

vmless with the advantage of ground, or supported l)y

vastly superior numbers. The new levies of France, at

the commencement of the revolution war, notwithstand-

ing their enthusiasm, were unsteady and cowardly. Raw
and undisciplined, they were often panic struck, and on
one occasion 25,000 of Dumourier's army fled before

1500 Prussians. These, and a thousand such instances.

to be found In history, sufficiently c.ilabllsh the irresisti-

ble power of a well organized, well disciplined, standing
army.

In a free country, such as Britain, a standing army
has always been an object of jealousy. It may cer-
tainly be a tool in the hands of a despotic monarch, for

the exercise of oppression and injustice ; or, at the dis-

posal of an ambitious or favourite leader, may overturn
the governnrent. Tlie standing army of Cxsar de-
stroyed the Roman republic, and that of Cromwell turned
the long parliament out of doors. But similar events
have been occasioned by popular commotions ; and the
cities and states of Greece often experienced political

changes and fluctuations in their governments, without
the interference of standing armies. In a free country,
the necessity of maintaining standing armies arises from
the conduct of ambitious neighbours. It is the duty of
a nation to resist force by force, and that can only be
done by adopting means adequate to the object. If a
kingdom be attacked by a standing army, it must oppose
the aggression by another standing army ; for we have
seen, that every other species of force is incompetent
to withstand a regular well disciplined army. The aug-
mentation of the standing army of every country is

occasioned by the same principle, that is, the necessity
of defending itself; and the extent of population or sub-
sistence, is the only limit to the increase of armies.
Montesquieu (Sfiirit of Laws, vol. i. p. 2S7,) says, " a
new distemper has spread itself over Europe, infecting

our princes, and inducing them to keep up an exorbi-
tant number of troops. It has its redoublings, and of
necessity becomes contagious. For, as one prince
augments his forces, the rest of course do the same ;

so that nothmg is gained thereby but the public ruin.

Each monarch keeps as many armies on foot as if his

people were in danger of being exterminated ; and they
give the name of peace to this general effort of all

against all ;" and farther he adds, " by thus augmenting
our troops, we shall be all soldiers, and be reduced to
the very same situation as the Tartars." This predic-
tion of the great Montesquieu, as to the magnitude of
armies, and the extent of arming, or the military force
of Europe, is in part verified, by the immense and
unprecedented establishments of France and Britain ;

and it is impossible to say how far this system may be
carried, or rather, how nearly these countries will ap-
proach to the limits of their resources.

The resources of any country for war, depend upon
the population, the produce of the soil, and its wealth
arising from manufactures and commerce. The amount
of these must form its capability for war, especially such
wars as are carried on by the European powers. Long
and protracted contests require great preparation ; and
an army must not only be raised, trained, and disciplined,

but provided with many indispensible necessaries,

which are drains from the productive industry of the
people. Population is constantly limited by subsistence,

but it is the surplus produce of the land only that can
be applied to the maintenance of armies, engaged in

offensive operations. No nation can encroach upon the
cultivation of the soil, and withdraw her agriculturists

from their peaceful occupations, for the purpose of dis-

tant warfare, without trenching on her resources, and
cutting up the very vitals of her strength. A diminu-
tion of her subsistence would infallibly induce famine,

and unhinge her armies. We here find a limit as to the

numbers that a nation can possibly embody for the pur-
3 L 2
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pose of conquest; and if we pursue this subject, we
shall discover the boundaries which the wealtli or in-

dustry of the country also prescribes to the war system.

A soldier needs something more than food ; he requires

clothing, arms, ammunition, and all the apparatus of war.

These things must be drawn from the surplus of manu-
factures ; and were the quantity to be lessened by taking

off the labourers, or, what is the same thing, by crea-

ting an unusual or extraordinary demand, it could not

possibly be supplied, because the manufacturer has no-

thing to exchange for Aw food, but the spare produce of

his labour, and he could not give it away to the manifest

injury of himself and family. Here again we find a

check to the unlimited increase of armies, from a cause

independent of mere population.

It is a favourite doctrine, with some speculative the-

orists, that Great Britain may call forth the whole dis-

posable population of these kingdoms in military array,

and form them into great armies. The idea of accom-
plishing this measure, is founded on the mistaken no-

tion, that the people may be taxed to the full extent of

their whole revenue, above the mere necessaries of life,

which would place in the hands of government an im-
mense sum of money, and thereby enable them to pay

soldiers, and defray the maintenance of armies. But it

is not by money that armies are supported, it is by com-
modities themselves ; for money is only a representative

of value, and contains no element in itself that could sus-

tain life,—it must therefore be resolved into commodities
to supply all the wants of the army, before it could be of

any utility ; but we have already observed, that there is

a measure which limits the exactions of any govern-

ment, and this measure is, the surplus produce of in-

dustry, or that part of the national stock which can be
easily spared, after supplying the ordinary consunip-

lion of the country.

As the magnitude of the standing army wliich a nation

can bring into the field, and support for any length of

lime, depends as much upon the abundance of food as

the extent of population, it is not surprising that some
states should be able to raise and to maintain a greater

number of fighting men, in proportion to their numerical

population, than others. A country in a high state of

agricultural improvement, will always support a larger

number of soldiers or unprodtictive labourers, in propor-

tion to its population, than, one less so ; because it re-

cjuires fewer hands to till the soil to produce the same
quantity of subsistence, which being equally diffused

among all the members of the society, leaves a greater

proportion of the people at liberty to pursue war, or

other objects. The numerical population of Britain

does not amount to the half of that of France, yet she

has been able to contend with that potent enemy for many
centuries, and to baflUe all her attempts. The produce

of the soil of Britain so far exceeds that of France, that

the excess of population of the latter is counterbalanced

by the greater abundance of the resources of the former.

Britain can spare more fighting men, in proportion to

her population, than France can do ; because she can

raise a greater quantity of produce from the same extent

of surface : hence she is proportionally richer in men,
and in all the resources of war. This principle applies

to every civilized nation, and is the true cause of small

states having often been able to defend themselves

against the attacks of Uie great. Although this prin-

ciple also applies to barbarous nations, yet it is not so

apparent, as their system of warfare is so different from

that of civilized society. When the Gotiis and Van-
dals over-ran Europe, it was the movement of the whole
people. They pressed forward, not in armies, but with
the whole members of the community—the old and the
young, as well as their fighting men, bore down, in one
immense mass, on fertile provinces, where they found
more subsistence than in their own country ; and they
accordingly established tii. mselves. The first were
pressed forward by the next, and mass succeeding mass,
they carried havoc and desolation over the face of Eu-
rope. But the empire of the West was on the decline ;

it was weak and feeble ; it was like the lion in the fable,

it had descended from the lofty eminence from which it

had dictated laws to the world, from its manhood and
vigour, to a state of total imbecility. But Europe has
no longer to fear a similar calamity ; for it has been re-

marked, that since the invention of gunpowder, the
implements of war have become so expensive, as to give
civilized nations a decided superiority over barbarians.
The expediency of maintaining a standing army in a

free country in time of peace, has been often the subject
of discussion ; and no where more warmly debated than
in the British parliament. Ever watchful of the liber-

ties of the country, and suspicious of the encroachments
of the crown, the duration of the law by which our mili-

tary establishment exists, is limited to a year; and par-
liament annually pass what is denominated the Mutiny
Act, "to punish mutiny and desertion, and for the better

payment of the army, and their quarters." This act

regulates the manner in which the troops are to be bil-

leted on innkeepers and victuallers ; and establishes a
law martial for their government. If any officer, or sol-

dier, should excite or join any mutiny, or knowing of
it, shall not give notice to the commanding officer, or
shall desert, or list in any other regiinent, or sleep upon
his post, or leave it before he is relieved, or hold cor-

respondence with a rebel or enemy, or strike or use
violence to a superior officer, or shall disobey his lawful
commands, such offender shall suffer such punishment
as a court martial shall inflict, though it extend to death
itself. The-authority which this act conveys to courts
martial is fully adequate to support discipline, and to

repress disorder among the soldiery; and its limited

duration is a security to the people against the encroach-
ments of military power; for, were parliament to refuse

to pass this act, the army must disband itself, as there
would then be no funds for its support. But some of
our most distinguished patriots have thought, that the
standing army was dangerous in time of peace ; and
Mr Pulteny argued vehemently on this subject : " I have
always been," he says, " and always shall be, against

a standing army of any kind : to me it is a terrible thing,

whether under that of parliamentary, or any other de-
signation ; a standing army is still a standing army,
whatever name it may be called by: they are a body of
men distinct from the body of the people : they are gov-
erned by different laws ; and blind obedience, and an
entire submission to the orders of their commanding
officer, is their only principle. The nations around us
are already enslaved, and have been enslaved by these
very means; by means of their standing armies they
have every one lost their liberties." If there are in-

stances in the history of the world of armies having
overthrown the government, or served as instruments

to enslave the people, there are others of a contrary ten-

dency. But the evil which Mr Pulteny here fears has

now produced its own remedy. The augmentation of a
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standing army, the embodying of a militia, a local mi-

litia, and volunteers, it is generally understood, has, in

effect, unsoldiered the army, tormed citizens into soldiers,

and soldiers into citizens. It has been remarked, tliat

tiic despotism of armies is the slavery of soldiers, who
can exercise no external tyranny but by submitting to

an internal tyranny themselves, and must renounce all

the advantages of liberty before they can deprive their

countrymen of it. A standing army of 100,000 can never
coerce a body of 400,000 or 500,000 armed citizens

;

and besides the imposing argument of force, a militia,

and local militia, by partaking of the nature of citizens

and soldiers, form a tie between the body of the people

and the army, soften the severity of military despotism,
and mould the ideas of the regular army to the bless-

ings of liberty. Soldiers, in this country, are overawed
by their armed fellow citizens, and prevented from con-
spiring against freedom ; but they are sufficiently en-

lightened to perceive, that their advantages as citizens

are far beyond their military privileges. We may there-

fore enjoy all the benefit of a regular army, without the

danger of any of the evils to be apprehended from it

;

and if the constitution shall be overturned, it will cer-

tainly proceed from other causes than the effects of a
standing army. See Goguet's Origin of Imius, i^c. vol.

ii. 335. et aeq. RoUin's Ancient History, vol. v. p. 306.

Adams' Roman Antiquities, 366. ct seg. Robertson's
Charles V. vol. i. p. 14. and 131. Edinburgh Revienu,

vol. xiii. p. 431,—455. Military Characters of the Eu-
rotiean Armies, p. 6. ct seq. 31, 115, 139. Army List for
1808. Montesquieu's Sfiirit of Lams, vol. i. p. 287.

Mutiny Act. Pulteny's S/ieech. (t)*

ARNAUD DE Villa Nova, one of those intrepid

empirics, who, during the dark ages, ventured to think

and speak freely of the superstition of the times. He
was an astrologer, an alchymist, and a freethinker, and
had the honour of being obnoxious to the holy inquisi-

tion. His want of religious principle, however, justly

exposed him to the suspicion of that jealous tribunal.

He died about 1312, and left behind him several works,
which have long ceased to interest philosophers, [j)
ARNAUD, Anthony, was born at Paris, on the 6th

day of February 1612. He was the twentieth child of

Anthony Arnaud, the celebrated advocate, who pleaded
the cause of the university of Paris against the Jesuits,

in 1594. He seems to have inherited all his father's

sentiments respecting that society ; and, in opposing
their tenets, the most active part of his life was very
successfully employed. He studied the languages, and
passed through a course of philosophy, in the college

of Calvi, and then proceeded to the study of theology
in the Sorbonne. While engaged in this pursuit, he
adopted the opinions of the Jai.sonistst on the doctrine

of grace, in preference to those of the Jesuits ; and,

when taking the degree of bachelor, he opposed, in his

• For information respecting the army, with the dif-

ferent species of troops, and the rules and regulations

for the government of the army and navy of the United
Stales, see Duane's Military Dictionary, 8vo. and a work
now in the press edited by col. Smith ; also Duane's
Military Hand Book, Military Library, Sec. Cutbush.

thesis, the sentiments of his professor, M. L'Escot, on
that subject. L'Escot resented very keenly this pre-
sumption in his pupil, and exerted himself to the utmost,
but without effect, to prevent the young theologian
from being admitted a member of the society of the
Sorbonne. In 1643, Arnaud published a treatise on fre-

quent communion ; in which he attacked, with great
ability, the notions of the Jesuits on that subject. He
next entered very keenly into the disputes which pre-
vailed, about this time, in the university of Paris, on
the subject ot grace ; and which had been excited chiefly

by the work of Jansonius, bishop of Ypres. The opi-
nions of this writer, concerning human liberty and di-

vine grace, which were drawn from the writings of Au-
gustine, and in direct opposition to those of the Jesuits,

were ably supported by Arnaud in a great variety of
publications. His opponents, unable to stand before
him in the field of fair argument, called the arm of au-
thority to their aid. Some of his sentiments were judi-

cially condemned by the faculty of theology of Sor-
boime ; and, by a small majority of voices, he was de-
clared to be no longer a member of that body. Mea-
sures, even still more violent, were attempted against
him ; and, during a space of more than twelve years, he
found it necessary to remain in retirement. He passed
the greater part of this period in the learned society of
Port-Royal, and took a very active share in their literary

pursuits. He was at length freed from this life of re-
straint, by what is usually called the peace of Clement
IX., which took place in 1 669, and which granted a
toleration to the opinions of Jansonius. Arnaud enjoyed
the full benefit of this short season of tranquillity, was
presented to the king and nuncio, and was engaged, at

their request, in defending the catholic faith against the
pressing attacks of the Protestant writers. But, with
all his learning and ingenuity, he was not able to sup-
port the doctrine of transubstantiation, and similar ab-
surdities, against the severe satire of Jurieu, and the
powerful eloquence of Claude. In 1676, Louis XIV. at

the instigation of the Jesuits, began to violate the peace
of Clement, and the Jansonists were pursued with re-

newed malignity. Arnaud was rendered an object of
suspicion to the king ; and, in 1679, he voluntarily with-
drew into the Low Countries. The place of his retreat

was known only to a few confidential friends ; but his

influence was very extensively felt, and the greater
part of tlie churches in the Netherlands, as well as the
Romish congregations in Holland, were engaged, by
his means, to join the party of the Jansonists. His ene-
mies were not ignorant of his exertions ; but he expe-
rienced no other effects of their rage, than a contempti-
ble decree, by six superiors assembled at Liege, in

1690, condemning him as a heretic, and prohibiting all

intercourse with him, under the name of cerium Arnol-
dum. He died at Brussels, on the 8th of August, 1694,

in the 83d year of his atje.

As an author, the reputation of Arnaud is deservedly
very hip;h. His learning appears to have been of the
most extensive nature, and he must have possessed a
very acute and vivcorous mind. He wrote a q;reat va-

riety of treatises, in polite literature, in mathematics, in

moral philosophy, but particularly in controversial divi-

nity. Many pieces have been falsely ascribed to his

t Their opinion was, that the sacraments have in themselves an intrinsic virtue, and efficient poKcr, (opus operalum) bv wliicli they
produce their salutary effects, and which nolliing but a mortal sin can resist Hence thev vecomm.nd a ii'oi|uent participation of the
Lord's Supper, as tbe most iM'allible metliod of appeasing the Deity, and of procuring the entu'e remission of sin. See Jlosheim's
Ch. Hist. vol. iv. p. 231, 233. Ed. 1732.
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pen; for which, sec Baylc's Dic<. Arnaud, Note M.
He was a man of genuine and fervent piety ; a zealous

suppoitei- of pure Christian morals ; and though too

much addicted to unmeaning and unavailing austerities,

yet this was more the fault of the times in which he

lived, than a peculiar error of his own. In opposing the

corruptions which then prevailed in the church ot Rome,
reproving the degenerate manners of the Catholic cler-

gy, and restraining the licentiousness of the monastic

orders, Arnaud and his friends may have very naturally

passed to the opposite extreme of needless severity ;

but he deserves tlie respect of every good man, for hav-

ing stood forth, in a vicious age, the able and undaunted

advocate of pure, practical religion. Ste Bayle's Diet.

Arnaud. Mosheim's Ch. Hut. vol. v. p. 214, 219, 227,

251. Histoire abrcgee de la vie et dcs ouvrages dc M. Ar-

nuud, pub. a Cologne, 8vo. (</)

ARNAUD DE NoBLEviLLE, Louis Daniel, a cele-

brated naturalist, was born at Orleans on the 24th De-

cember, 1701. Being destined by his friends lor a

commercial life, he spent two years with a merchant at

Nantes; and upon his return to Orleans, assisted his

father in managing a refinery of sugar, which he had

established in that city. While he was engaged in this

occupation, he devoted his leisure time to the study of

mathematics ; but such was his attachment to the sci-

ence, that he went to Paris to the house of M. Clairaut

the Elder, to complete the studies which he had begun.

Without intending to practise as a physician, he began

in 1732 to study the various branches of knowledge

which are connected with the medical profession. After

eleven years study, his friends pressed him to take the

degree of doctor, and he accordingly presented himself

in 1743, at the age of 42, to the faculty of Rheims.

Though the faculty had not been accustomed to candi-

dates at such an advanced period of life, Arnaud was

well received ; and in the year following, he was chosen

one of the college of physicians at Orleans.

His reputation as a physician soon began to extend ;

but instead of following his profession as a source of

emolument, tliis amiable man, with the most disinte-

rested liberality, devoted the whole of his attention to

the distresses and diseases of the lower orders. By his

extensive charities, and his tender humanity, he con-

tributed to relieve the wretchedness of the indigent

poor; and that his benevolence might not terminate

with his life, he purchased a commodious house for a

public dispensary, in which the poor should receive

medical advice from the members of the college of me-

dicine.

M. Arnaud, in conjunction with the college of medi-

cine at Orleans, publisiied his first work in 1747, enti-

tled, JMamieldes Dames dc charitc, ou Formules, de mc-

decines faciles a prcjiarer. This work, to which was

added a short treatise on health, passed through many

editions, and has been translated into several languages.

After the publication of this work, M. Arnaud united

with M. de Salerne, a physician at Orleans, and cor-

responding member of the Academy of Sciences, to

complete a work on the properties of different medi-

cines, which had been begun by the celebrated M.
Geoffroy. This chemist had finished before his death

the books on minerals, and part of those on vegetables.

The remaining books on vegetables were published in

three volumes, in 1756, by MM. de Arnaud and de Sa-

lerne, and six years afterwards the books on animals

appeared in six volumes. Inthis work its authors have

not only pointed out the various properties of aniiVial

sulistances, but have given very exact observations

and interesting details respecting the anatomy of qua-

drupeds.

M. Arnaud also published a new edition of Lommius'
Tableau dcs Maladies ; in 1769, a Course of Medicine,
in 3 vols. 13nio, compiled from the lectures of M. Fer-

rein ; a Treatise on the influence of the Sun and Sea-

sons upon Diseases; and in 1773, a Treatise on the

Habits and Diseases of the Nightingale.

This amiable man, distinguished by his learning and
his benevolence, died of apoplexy on the 29th January,

1778, deeply regretted by his fellow-citizens, and by the

numerous poor, whose wants and distresses it had been
the business of his life to relieve, (x)

ARNAY-LE-Duc, a town of France, and chief place

of a district in tlie department of the Cote d'Or. In this

town are manufactured annually, about 1200 pieces of

serges, and 250 of druggets. Population 2543. E.Long.
4° 36', N. Lat. 47° 7'. (y)

ARNE, Thomas Augustine, a celebrated composer
of music, was born in 1710, and was the son of a cele-

brated upholsterer in King Street, London. After re-

ceiving a good school education, he was sent to Eton,

where his talents for music first began to display them-
selves. When he returned from this seminary to his

father's house, he found some difficulty in gratifying

his taste for music ; but having contrived to hide a

spinet in his room, and having muffled its strings with

his handkerchief, he often practised on this instrument

when the rest of the family were asleep. At the parti-

cular desire of his father, he was articled as an attor-

ney ; but his love of music was so predominant, and his

progress so great, that his father at length consented

that he should follow the profession of a musician. Arne
began his public career as leader of the band at Drury
Lane Theatre. In 1733, he composed the music for

Addison's opera of Rosamond, w hich was performed for

ten successive nights with the greatest applause. He
afterwards set to music Fielding's burletta of To?):.

Thumb, which, under tlie name of the Opera of Operas,

met with great success in the Haymarket. The music
which he composed for Milton's Comus established his

fame as a lyric and dramatic composer ; and the ballads,

dialogues, duets, and trios, which were performed with

such success at the Vauxhall gardens, w'ere circulated

through the kingdom, and improved and polished the

national taste.

The translation of Metastasio's opera oi Jrtaxerxes

was set to music by Arne, and obtained the same cele-

brity with his other works. In 1740, he composed the

music for Mallet's Masque of .^//rfrf, in which the song

of Rule Britannia first appeared.

Mr Arne did not succeed in oratorios, nor in the dif-

ferent musical pieces which he brought forward on the

stage. Wandering from his sphere as a musician, he

frequently composed the words of those pieces himself;

but the excellence of his music could not compensate

for want of incident and sentiment. The university of

Oxford honoured him with the degree of doctor of mu-
sic in 1759. He died on the 5th of March 1778, of a

spasm of the lungs, {j)

ARNE, a river of Switzerland, which runs among

the Alps in the neighbourhood of Mont Blanc, and joins

the Rhone about a mile from Geneva. For the space of

two miles, the muddy waters of the Arne and the blue

stream of the Rhone run together in the same channel
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before they are blended in one curreiit. See Saussurc
Voyages dans les Alpesi torn. i. p. 13. (to)

ARNE'E, a quadruped of the bos tribe, about four-

teen feet liigh. It was observed by a British officer in

the woods above Bengal, and was first described by Mr
Kerr in his book on the animal kingdom. See Dr
Shaw's Zoology, (j)

ARNEMUDEN. See Ahmuyden.
ARNHEM, or Arnheim, the jircnacum of the an-

cients, a large, suong, and populous town, situated

on the right bank of the Rhine, near its confluence with

the Yssel, at the loot of Veluwe. It is the capital of

the department of Lower Guelderland, and was former-

ly one of the Hanse towns. The houses of Arnhem are

well built, the streets regular, and the walls are planted

with elm and lime trees. It is fortified with an earthen

rampart paved with brick. The Rhine runs along one
side of tne town, and the other is defended by a deep
fosse dug by Drusus Nero. At Arnhem are several

plantations of tobacco, and there is also excellent pot-

ters earth. The commerce which this town carried on
with Cologne, and along the banks of the Rhine, was
formerly considerable ; but at present it is almost an-

nihilated. Population 15,000. E. Long. 5° 24', N. Lat.
51" 59'. (o)

ARNICA, a genus of plants of the class Syngencsia,

and order Polygamia Superflua. See Botany, (w)

ARNOBIUS OF Africa, a teacher of rhetoric in the

reign of Dioclesian, who, from being a zealous idolater,

was converted to Christianity, and wrote a book in its

defence, entitled Adversus Gcntes. An account of this

book will be found in Lardner's Works, vol. iv. p. 1.

Fabricii, Bib. Lat. lib. iv. cap. 3. Cave's Hist. Lit. torn,

i. p. 161. U7iiv. Hist. vol. v. p. 383, note K. (w)
ARNOLD OF Brescia, an Italian monk, who, at an

early period of life, travelled into France, and became
the disciple of the celebrated Abclard. Having imbib-
ed some of the heretical sentiments, and a portion of

that freedom of thought, which distinguished liis mas-
ter, he returned to Italy, and in the habit of a monk
began to propagate his opinions in the streets of Bres-
cia. The zeal of this daring reformer was first directed

against the wealth and luxury of the Romish clergy. In-

sisting that the kingdom of God is not of this world, he
maintained that the temporal power of the church was
an unprincipled usurpation of the rights of secular prin-

ces, and that all the corruptions which disgraced the

Christian faith, and all the animosities which distracted

the churcii, sprung from the power and overgrown pos-

sessions of the clergy. These bold truths were propa-

ARNO, a considerable river of Italy, and the largest
in the late Grand Duchy of Tuscany. It rises in the
Appenines, and running west, passes Florence, several
other towns, and falls into the Tuscan sea at Pisa. The
south branch flows from the lake Cliiana, on the bor-
ders of the late Papal States. It receives in its course
several auxiliary streams. The To/ di Arno, through
which it runs, is very fertile and pleasant.

ARNO, a department of France, one of the three
which have been formed out of the late grand dutchy
of Tuscany, afterwards kingdom of Elruria. Its popu-
lation consisted in 1809 of 556,450 souls. It is divided
into three arrondissements or districts, which are those
of Florence, Arczzo and Pistoia. Florence is its capi-
tal city. DcFONCEAU,

gated not as mere points of speculation, or as an expla-
nation of the various calamities which then afltlicted the
church : They were held as the foundation of a system
of reform, which the people were excited to carry into
execution ; and the clergy were called upon to renounce
their usurped possession, and to lead a frugal and ab-
stemious life, on the voluntary contributions of the peo-
ple. The laity embraced, with eagerness, the political
heresy of the Brescian monk, and it was recommended
to every class of the people, by the eloquence, the zeal,
and the integrity of Arnold. The inhabitants of Brescia
were roused by the eloquent appeals of their country-
man. They revered him as the apostle of religious li-

berty, and rose in rebellion against their lawful bishop.
The church took alarm at these dangerous commotions

;

and in a general council ol the Latcran, held in 1 IS'J by-

Innocent II., Arnold was condemned to perpetual si-

lence. He sought for refuge beyond the Alps, and found
an hospitable shelter in the canton of Zurich. Here he
again began his career of reform, and had the ability to
seduce from their allegiance the bishop of Constance,
and even the pope's legate. The exhortations of St
Bernard, however, reclaimed these yielding ecclesias-
tics to a sense of their duty ; and Arnold was driven, by
pei-secution, to hazard the desperate expedient of fix-

ing the standard of rebellion in the very heart of Rome.
Protected perhaps, if not invited, by the nobles, Ar-

nold harangued the populace with his usual fervour, and
inspired them with such a regard for their civil and ec-
clesiastical rights, that a complete revolution was ef-

fected in the city. Innocent struggled in vain against
this invasion of his power, and at last sunk under the
pressure of calamity. His successors, Celestin and Lu-
cius, vvlio reigned only a few months, were unable to

check the popular frenzy. The leaders of the insurrec-
tion waited upon Lucius, demanded the restitution of
the civil rights which had been usurped from the peo-
ple, and insisted that his holiness and the clergy sliould
trust only to the pious offerings of the faithful. Lucius
survived this demand but a few days, and was succeed-
ed by Eugenius III., who, dreading- the mutinous spirit

of the inhabitants, withdrew from Rome, and was con-
secrated in a neighbouring fortress.

As soon as .\rnold was acquainted with the escape of
the pontiff, he entered Rome, and animated with new
vigour the licentious fury of the populace. lie called
to their remembrance the achievements of their fore-
fathers ;—he painted, in the strongest colours, the suf-

ferings and oppression which sprung from ecclesiastical
tyranny

; and he charged them, as men and as Romans,
never to admit the pontiff' within tlieir walls, till they
had prescribed the limits of his spiritual jurisdiction,
and fixed the civil government in their own hands.
Headed by the disaffected nobles, the frenzied populace
attacked the cardinals and clergy, who still continued ia
the city. They set fire to the palaces, and forced the
inhabitants to swear allegiance to the new system of
things.

The Roman pontiff could no longer view, with pa-
tience, the excesses of this ungovernable mob. At the
head of his troops, chiefly composed of Tiburtines, he
marched against the city, and, after some trifling con-
cessions on his part, was reinstated on the papal throne.
Notwithstanding this triump'i over the malcontents, the
friends of Arnold were still numerous, and continued to

disturb the peace of the city, till our countryman Adrian
IV. was raised to the chair of St Peter. On the first



456 ARN ARR

appearance of a viot, during which a cardinal was either

killed or wounded in the street, Adrian held an inter-

dict over the guilty city, and from Christmas to Easter

deprived it of the privilege of religious worship. This

bold and sagacious contrivance gave a sudden turn to

the minds of the people. Arnold and his followers

were banished from the city, and ilcd for protection to

the viscounts of Campania. His holiness, however, was

not satisfied with restoring peace to his capital. A spi-

rit of revenge burned within him, till he instigated Fre-

deric Barbarossa to force Arnold from his asylum in

Campania. This intrepid reformer was immediately

seized by cardinal Gerard in 1155, and was burned

alive in the midst of a fickle people, who gazed with

stupid indifference on the expiring hero, who had fallen

in defence of their dearest rights, and whom they had

formerly regarded with more than mortal veneration:

His ashes were flung into the Tiber; but though no

corporeal relic could be preserved to animate his fol-

lowers, the efforts which he made in the cause of eivil

and religious freedom were cherished in the breasts of

future patriots, and inspired th'ose mighty attempts

which have chained down, and finally destroyed, the

monster of superstition.

It is impossible not to admire the genius and perse-

vering intrepidity of Arnold. To distinguish truth from

error in an age of darkness, and to detect the causes

of spiritual corruption in the thickest atmosphere of

ignorance and superstition, evinced a mind of more
than ordinary stretch: To adopt a plan for recovering

the lost glory of his country, and fixing the limits of

spiritual usurpation, demanded a degree of resolution

which no opposition could controul : But to struggle

against superstition, entrenched in power, to plant the

standard of rebellion in the very heart of her empire,

and to keep possession of her capital for a number of

years, could scarcely have been expected from an indi-

vidual who had no power but that of his eloquence, and

no assistance but what he derived from the justice of

his cause. Yet such were the individual exertions of

Arnold, which posterity will appreciate as one of the

noblest legacies which former ages have bequeathed.

Every triumph that is gained over ecclesiastical power
stretched beyond its just limits, in whatever country it

is sanctioned, and under whatever system of faith it is

exercised, is the triumph of right reason over the

worst passions of the heart. It is the greatest step

which the human mind can take in its progress to that

knowledge and happiness to which the Almighty has

destined it to arrive.

For further information respecting Arnold, the read-

er may consult Muratori Script Kerum Ital. torn. iii. P.

1. p. 441. '^loshe'wn Institut. Hist. Ecctcs. ]y. ill. Gib-

bon's Hist. chap. Ixix. vol. xii. p. 227; and Berington's

History of the Lives of Abetard a?id Heloisc.
(fi)

ARNOLD, Samuel, a celebrated composer of music,

was born in the year 1739, and received his musical

education at the Chapel-Royal St James's. He first

brought himself into notice by the beautiful little air of,

" If 'tis joy to wound a lover," which was followed by

other pieces, which established his professional reputa-

tion. In the year 1760 he was introduced to the public

as musical composer for Covent Garden theatre ; and in

1776, he was engaged by Mr Colman to superintend

the music in the Haymarket theatre. About the year

1767, Mr Arnold set to music the "Cure of Saul,"

which was followed by the oratorios of " Abimelech,"

the " Resurrection," and the " Prodigal Son ;" compo-
sitions wnich increased his fame, and were reckoned
worthy of the disciple of Handel. When lord North
was installed Chancellor ot the university of Oxford, the
oratorio of the Prodigal Son was performed under the
direction of Mr Arnold; and on this occasion the de-
gree of doctor of music was conferred upon him, agree-
ably to the statutes of the university. In the year 1783,
Dr Arnold succeeded Dr Nares as organist and com-
poser to his majesty's chapel at St James's; in 1789 he
was appointed director and manager of the Academy of
Ancient Music; and in 1796 he was chosen the succes-
sor of Dr Hayes in the management of the annual per-
formances of St Paul's for the feast of the sons of the
clergy. This celebrated musician died on the 22d oi

October 1802, and left behind him two daughters and a
son.

Besides the compositions already mentioned, Dr Ar-
nold was the author of the music in the " Maid of the
Mill," " Inkle and Yarico," the " Agreeable Surprise,"
the " Surrender of Calais," " Peeping Tom," and the
" Shunamite Woman." In 1786 he began an uniform
edition of the works of Handel, of which he published
1 18 numbers, adorned with beautiful engravings. About
the same time he also published four volumes of cathe-
dral music, as a continuation of Dr Boyce's splendid
and select work on the same subject, {j)
ARNOTTO. See Annotto.
ARNSTADT, a town of Germany, situated on the

river Gera, in the county of Schwartzburg, in Upper
Saxony. In this town there is a pottery of white clay,

which is made into blue ware ; and a manufactory of

saltpetre. E. Long. 1 1° 3'. N. Lat. 50° 40'. (y)

AROMA, the name given by chemists to the parts of

vegetables in which the odour resides. See Murray's
Chemistry, vol. iv. p. 361; Ann. de Chiin. tom. xxvi. p.

232 ; and Chemistry, (ju)

AROMATICS, in Pharmacy, the name given to a

number of vegetable substances, which have a strong

penetrating odour. See Materia Medica, and Phar-
macy, {j)
AROOSSI, a beautiful country in Abyssinia, on the

west side of the Nile, which Bruce describes as equal

in beauty to the finest countries of the East. See Bruce's
Travels, vol. iii. p. 560. (w)

ARPINO, anciently Arfiinum, a town of Naples, fa-

mous for being the birth-place of Marius and Cicero.

The family seat of Cicero was about three miles from
the town. It is now called the Villa of St Dominic,

and is possessed by a convent of monks. Marius lived

about 12 miles from Arpino. The place is called Casa
Mari, and is occupied by the only convent which be-

longs to the order of La Trappe. See Cicero Ad Atti-

citin, ii. 11. {j)
ARQUEBUSS. See Harquebuss.
ARRACAN. See Aracan.
ARRACK, or Arac, a kind of spirituous liquor

made in Goa, Ceylon, and other eastern countries, from

the juice which is extracted from the tops of the cocoa

nut and Palmyra trees. In Batavia it is distilled from

Paddee, the name which is given by Indians to rice in

the husk. In Goa, the toddy, or juice from which the

arrack is distilled, is chiefly obtained by incision. A
pot sufficient to hold two quarts is fixed, in the evening,

by a bandage, to the part of the tree from which a shoot

has been cut, and in the morning it is taken off filled

with juice.
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For an account of the statutes relative to arrack, see

Stat. 11 Geo. I. cap. 30; 6 Geo. I. cap. 21; 9 Geo. II.

cap. 35; 5 Geo. III. cap. 43; 19 Geo. III. cap. 69; 21

Geo. III. cap. 39; and 24 Geo. III. cap. 47. See also

Shaw's Essay on DistiUn-ij ; Melanges d' Histrjire A'a-

turelte, torn. v. p. 302; Osbeck's Voyage to China and

the East Indies, translated by Forstcr, vol. i. p. 316;

and Cordiner's Descri/uion of Ceylon, vol. i. p. 174-5,

350.1.* (w)

ARRAGON, or Aragon, is an extensive province of

Spain, which was formerly a separate and independent

kingdom, including Catalonia, Valencia, Majorca, and

Minorca. Towards France, Arragon is bounded by the

Pyrenean mountains ; on the east, by Catalonia and Va-

lencia, now separated from it; by the latter province

and part of New Castile on the south ; and on the west,

by Navarre, and also New and Old Castile. Arragon,

according to its present confines, is not less than 241

miles in length, and towards 163 in breadth. Great

part of it consists of mountains and barren plains. On
some of the most lofty mountains storms collect, and

then burst with incredible fury, to the great terror of

the neighbouring inhabitants; but the climate in gene-

ral is temperate. The soil is of considerable diversity,

according to the various parts of tlie kingdom. Some
of the low lands, and even the more elevated grounds,

are fertile by the hand of nature : though the waste and

arid plains are of immense extent, and hardly susct-p-

tible of cultivation ; and travellers may journey for

leagues without seeing a house or a human being.

Many of the mountains are rugged and desolate, pre-

senting nothing as far as the eye can reach, except a

naked gypsum rock. But to compensate for these

dreary landscapes, large clusters of vines are seen

hanging on the declivities of the hills, and the banks of

the Ebroare covered witli luxuriant crops of corn and
olives.

The mines of Arragon are said to have been an ob-

ject of attention to the Romans, and they still al)ound in

valuable minerals. In the valley of Hecho, there is

reported to be a mine of gold, and the same precious

metal is found in small quantities among emery. At
other places, there are the remains of silver mines:
One at Benasque afforded a considerable quantity from
among copper; and at Herescue, eight marks of silver

were obtained out of an hundred weight of ore. Xime-

* Arrack seems to be a general name amongst the

Indians, for spirituous liquors of all kinds. According
to Lachyer, what we understand by arrack, is a spirit

produced by distillation from a vegetable juice, called

toddy, which flows by incision out of the cocoa-nut tree.

Others are of opinion, that arrack is a spirit obtained by

distillation Irom rice or sugar, fermented with the juice

of cocoa nuts.

In the Dictionary of Merchandize we are told, that

rice is the principal ingredient from which this spirit

is obtained. A mixture is made of rice, water, treacle,

and the juice of cocoa nuts, and suffered to ferment,

after which it is distilled. The weaker sort of arrack
is drank by the Chinese. Tlie white arrack is always
preferred. The brown colour which it assumes, is

owing to the wooden vessels in which it is transported.

Arrack is also the name of a spirituous liquor made
by the Tartars, of mare's milk left to sour, and then
twice or thrice distilled. Cutbush.

Vol. II. Part II.

ncs Aragucs affirms, that six ounces of silver were ob-

tained from every pound of the lead mine of Calccna.

It w;is worked by order of the king in 1625, but is now
almost totally abandoned. Copper, lead, and iron, arc

abundant. In tlie mountains separating Arragon from
New Castile are two mines of copper. That in the

mountain of Plalilla contains the ore in numberless fis-

sures of white quartz, which are all irregular, both in

shape and size. Some of these fissures arc three inches

in width, others not exceeding the breadth of a hair :

the ore is blue, green, and yellow, mixed with calcar-

ous earth. Mines of iron are numerous in the moun-
tains ; one consists of a brown oxyd of iron, which the

inhabitants there mistake for a mine of red lead. The
goodness of the iron of Arragon is celebrated both by
Pliny and Martial. Swords manufactured of it were
esteemed sufficiently valualjle for a royal donation in

later times; and the names of Luis de Nieva, Andres
Munester, and Andres Ferrare, are transmitted to us

as having particularly excelled in making them at Ca-
latayud and Zaragoza. The blades bearing the mark of

a Moor's head, a dog, or a wolf, are considered as pe-

culiarly belonging to that city. In the valley of Gistau,

near the summit of the Pyrenees, there was a mine of

fine cobalt discovered in the beginning of the eiglitccnth

century. It was worked a considerable time by Ger-
mans, and abandoned by them in 1753, after having ex-

tracted a great quantity of ore. From time immemo-
rial the alum mines of Arragon have been in high re-

pute. This salt is found entirely free from any foreign

substances, and only requires cleansing from the earth

and other impurities taken up along with it. But it is

far from being converted to real advantage: near the

town of Alcaniz, the people dig it up from a low swampy
blackish soil, and sell it in its primitive state to the

French, by whom it is refined, and the Spaniards then
purchase it back. Thus they lose all the advantages
of manufacturing at home an ingredient so useful in

dying and other works. In short, there are few coun-
tries richer in mineral productions than Arragon ; for,

independent of those already named, there are great

quantities of rock salt, jet, and marble. Various emi-

nent sculptors have displayed their art, and at the same
time the beauty of the different marbles. Early in the

sixteenth century, Morlanes executed the front of the

church of St Engracia, and in 1536, anotiier artist finish-

ed the portico of the monastery dedicated to the same
tutelar saint in Zaragoza. The labours of Becerra and
Gregory de Nicsa, who died in 1701, were employed in

like manner, on the native marbles of this country.

Among the more remarkable fossils found in Arragon,
is an immense congeries of bones. Near the village of

Concud, there is a hill called Cueba Rubia (Red Cave),

so denominated from a kind of red earth, which the

waters of a gulley have laid open, containing number-
less bones down to the vei-y centre. Some are dug up
as from, a cemetery, some are solid, others seem cal-

cined, or pulverised. The bones belong to all diffi-renl

animals, and lie confusedly Iniddlcd together. Frequent-

ly seven or eight human shin bones are seen irregularly

lying in one spot, without any other parts of the body:
and many articulations of the bones of cattle mingled
along with them. The bones arc all separated from
their connecting parts : and the thigh and shin bones

of the human race are sometimes full of a crystalline

substance. Don Guillenno Bowles relates, that he was
informed of an entire skeleton having been discovered.

3 M
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but adds liis discredit of the fact. A strange convulsion

of nature must liavu occasioned such a mass of bones to

be thus imbedded in the solid rock, some sixty feet

deep, others not a yard from the surface.

The vegetable productions of Arragon have hitherto

been less attendetl to than the minerals. Tacre are

whole woods of Spanish oak, the trees trequently four

feet in diameter. The juniper, cistus, poplar, and ma-
ny other plants, are indigenous here

i
and also the arbu-

tus uva ursi, or pjrcnuial leaved strawourry tree, on the

medicinal properties oi which Dr Josepn Ker, a Spa-

nish physician, has written a learned treatise. Woods
of pines cover some of the hiils, and the plants with

which they abound are reputed to possess many virtues.

Several ferocious animals still infest the mountains of

Arragon. The black bear inhabits the tops of the Py-

renees and the valley of Gistau : wolves are not uncom-
mon, and the lynx still cl nibs the trees in the woods
abounding on the adjacent rocks and hills, where it lies

in wait for its prey. The pine martin, and two species

of the ermine, are likewise found here, the stag, ibex,

various species of goats, and the polecat, which is said

to have anciently been trained to catch rabbits. The
qualities of the Celtiberian horses are celebrated by Di-
odorus, Strabo, and Martial ; but the particular race

spoken of by those authors, is thought to be now extinct.

By a law passed in 1283, the exportation of horses was
proliibited. The ass is a native of Arragon ; and Pliny

seems to allude to the breed of mules. Of the domes-
tic animals, the sheep is extremely valuable. Large
flocks are sent out of the kingdom to winter in Murcia
and Valencia, and are brought back in summer to the

pastures of Loba and Albarazin.

Among the birds are enumerated the vulture, which
is common in the whole kingdom, and the golden eagle,

which is not rare among the Pyrenees. The ptarmi-

gan is also found here, and a rare bird of the same spe-

cies, not well defined, with a black head and bill, which
is supposed the same as the kittaviah of Arabia. The
barbel, carp, blenny, salmon, tench, and eel, inhabit the

waters. The tortoise is found about Alcanniz and other

places ; and several snakes, as likewise the scorpion,

breed in Arragon. Sometimes the whole country has

been laid waste by a smaller, though more destructive

animal, the locust, and that from periods of remote an-

tiquity. In the year 1489, the territory of Zaragoza was
eaten up and destroyed by these insects, and a dreadful

pestilence, fatal to many of the inhabitants, ensued. For
no loss than six years, between 1682 and 1688, the tract

called Monegros was completely devastated, and the in-

habitants reduced to a state of poverty : and even so

late as 1782, different parts of the kingdom were so

grievously ravaged by those noxious animals, that years

were required to repair the loss.

This extensive country is far from being populous
according to its size. Added to the natural barrenness

of extensive tracts, its frequently having been the thea-

tre of sanguinary wars, the numbers of ecclesiastics,

and the feebleness of the civil administration, have all

conspired to check the progress of population. How
deplorable is the picture of a nation, where, at the pre-

sent day, the traveller finds 149 villages entirely desert-

ed, and 385 with few houses and few inhabitants ! It is

said that the population has been infinitely greater in

former times than now ; and that it has undergone a re-

gular and progressive diminution. But setting aside the

period previous to the expulsion of the Moors, we find

considerable difficulty in admitting this to be the fact;

In the year 1402, there are said lu have been 42,683 fa-

milies, and somewhat above 50,000 nearly a ccntuiy la-

ter. In 1650, there were 70,729: in 1712, 75,244: by
a ruyal census m 1776, there were 1 17,1 12 tamilies i

and by anoLher royal census in 1787 and 17«8, tne num-
ber of inhabitants was 623,308. We believe that there
has been none more recent. It is not easy lo speak of
the accuracy with which these surveys have been made ;

but, according to ihe usual mode of computing popula-
tion, the last two seem to coincide. In that of 1787,
1788, there appear 10,000 priests, monks, and nuns, and
above 9000 nobles. Yet, notwithstunuing we have rea-
son to suppose a gradual increase, it is not uncommon to

travel six or eight leagues without seeing a single vil-

lage, owing to the scanty population. In the warmer
parts, the people are of middling stature, but taller in the
mountainous districts, particularly about Anso and Me-
dio.

Agriculture, the chief support of civilized countries,
is not in a flourishing state in Arragon. Notwithstand-
ing the favourable clima.e, and the fertility of the soil

in many places, little is gained, comparatively speaking,
because its principles are ill understood. The husband-
man, during a long interval between sowing and reap-
ing the crop, instead of employing himself in those suc-
cessive operations which elsewhere ensure a return for

labour, passes his time in idleness. Nevertheless the

products of this kingdom, particularly in the vicinity

of the different rivers, are abundant, and more than suf-

ficient for the consumption of the inhabitants. The
principal articles consist of wine, wheat, flax, hemp,
wool, and silk, the total value of which has been com-
puted at Z- 1,200,000 yearly. Great quantities of wool
were formerly produced in Arragon ; and many woollen

manufactures were established in difi'erent towns in the

fifteenth and sixteenth centuries, such as Zaragoza, Jac-

ca, Turolia, Calcena, Rubielos, lUueca. In each of

these it is said that not less than a million of pounds
were manufactured into various stuff's : and, according

to historians, the manufactures attained such perfection,

that a certain Frenchman introducing them from Rubie-
los to his own country, in 1633, was ennobled. The ma-
nufactures of Arragon were thenceforward prohibited ia

France, under severe penalties. But in the end of the

sixteenth century, the woollen trade had begun to de-

cline, and in the course of the subsequent one, instead of

16,000 looms formerly erected, there were scarcely

4000. In 1699, however, there was still calculated to

be 1,500,000 sheep, and in 1782, the weight of fleeces

was estimated'at 6,500,000 pounds. Most manufactures

seem now on the decline, and some have totally fallen to

decay : those of cloth at Tervel, of steel at Calayatud,

of swords at Zaragoza, and the jet works carried on at

Montalban by foreigners, no longer exist. There are

yet manufactures of gunpowder, glass, soap, shoe-soles,

spirits, and earthen ware, besides mining, which is car-

ried to a considerable extent.

Almost the whole trade of Arragon consists of imports,

as its own exports are few in number. But this expor-

tation, instead of enriching the kingdom by a return, has

been supposed by some intelligent persons to produce

an opposite effect, from depriving it of the raw mate-

rials for manufacture ; a doctrine to which, in the pecu-

liar state of Arragon, we find considerable difficulty in

assenting. The total value of exports has recently

been estimated at X230,O00 yearly ; of which hemjj
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wheat, and wool, ai-e the chief, and indeed form nine-

tcnths of the whole. The only manulaclured articles

aic cloth from Albarazin ; stockings, silk, and woollen

stuffs, from Jacca and liiescas. So early as the year

1179, silk-worms were reared at Caspe. Of late silk

appears to have increased ; for only 40,000 pounds were
produced in the l"th century, while in 1783 or 1784

there were 300,000.

There are several towns of some celebrity in tlie

kingdom of Arragon. Zaragoza, its capital, is well

known from its recent participation in the convulsions

of Europe. This city, which was called Caesarea Au-
gusta by the Romans, contained 42,000 inhabitants, ac-

cording to the census in 1787 ; but their numbers were

estimated at 60,000 in 1808; whence we apprehend that

the population is uncertain. Its situation is magnifi-

cent, it stands on an open, rich, and fertile plaui, and its

walls are washed by the river Ebro. The city consists

of seventeen parishes, which comprehend forty-four mo-
nasteries and nunneries, a college of virgins, a house of

penitents, and some other religious establibhments. Za-
ragoza is an archiepiscopal see, and tliere are no less

than seventy-one churches contained in it, which renders

the clergy extremely numerous. To a single church,

that of St Salvador, are attaclied no less than 98 eccle-

siastics. There is an extensive university, with 121 in-

structors, and about 20o0 students. This is an ancient

institution, having been founded in 1118, though not in-

corporated into a university until 1474. There are se-

veral other public institutions. A society was lately

established, from whose funds money is advanced to

enable poor husbandmen to recover their harvests. Cat-

tle are also purchased in place of those that die, and
the peasants receiving them are allowed two years
to repay the price. The king granted a donation of

2.4166 to aid this truly patriotic society, whose first ope-
rations commenced in 1801. A laudable institution, tlie

Hospital of Pity, was completed in 1792. There were
maintained in it above 700 persons of both sexes, and of

all ages, from infancy upwards. Those capable of work
were employed in useful occupations, such as spinning

silk and wool, and manufacturing cotton stuffs. Calay-

atud, another considerable town of Arragon, containing
9000 inhabitants, was built near the site of the ancient

Bilbilis, while the kingdom was still under the dominion
of the Moors. Here are eleven nunneries, and twoother
religious institutions. There are twelve or thirteen

manufactories of soap carried on in the town. Daroca,
about which the land is considered the highest in Spain,

contains 5000 inhabitants
;
yet there are five monaste-

ries, and one nunnery, besides more inconsiderable reli-

gious establishments.

One great public work in this kingdom merits parti-

cular observation : we allude to the famous canal of Ar-
ragon, which was to stretch across all Spain, from the
bay of Biscay to the shores of the Mediterranean. The
distance between the seas is about 250 miles, through
104 of which the canal was to pass, commencing at Tu-
dela, and terminating at Tastaga, where the Ebro be-
comes navigable. Nearly three centuries have elapsed
since the canal was begun, under the direction of the
Spanish government, but it has been frequently inter-

rupted, and even now is not completed. Notwithstand-
ing all the assistance which the government could af-

ford, the interruptions would have been still more fre-

quent, but for the patriotic exertions of a canon, one of
the illustrious house of Pignatclli. This canal is of ve-

ry considerable ditncnsions, being 56 feet wide at the
surface, 20 at tlie bottom, and 9 feet deep. At one
place there is a declivity of 3oOO feet, in the space of
three leagues, and in another it passes through a hill,

by a cut forty feet deep, and a mile in length. The
locks and wharfs erected on the banks are said to be ex-
tremely beauiil'ul. In the year 1786, three thousand
men were employed in the work, two thousand of them
soldiers, an example we should wish lo see followed on
an equal scale in our own country, 'ihty received a
small addition to their ordinary pay.

Arragon has given binh to several celebrated men.
Martial was born at Bilbilis, and Laurence Gracian, an
emuient modern political writer, at Calayatud.
The character of the Arragonesc is, in a great mea-

sure, formed from local circumstances. A native of this

country extols its properties, while he is blind to its de-
fects. He is haughty, reserved, and silent, and displays
a natural asperity both in voice and manner. But tliese

imperfections, which render him repulsive to strangers,
are compensated by courage, prudence, and discrimina-
tion. Indocility, and the love of ancient usages, eon-
tribute to preserve the independence of the people,
though they cannot fail to retard the progress of im-
provement. The want of united energy, tlie scantiness
of population, and ieeblcncss of the government, have
precluded the possibility of forming an eflective police:
whole districts have been in a manner abandoned to the
depredations of lawless marauders ; and monumental
crosses continually remind the traveller of the dangers
to which he is exposed. That Ariagon is suceptible of
a high degree of cultivation, is universally admitted ;

but it must begin with diminishing the wealth of the
church, reducing the numbers of clergy, abolishing mo-
nasteries, restricting \he power of the nobles, and ex-
tending agriculture. A country cannot flourish under
such an immense preponderance of individuals, who
make no useful return to the community : whence the
most vigorous government could tend but little lo the
melioration of Arragon during the prevalence of defects
so deeply rooted.

This was considered a powerful kingdom in its sepa-
rate and independent state. It was anciently occupied
by a people called the Celtiberians ; it was first under
the Roman dominion, and afterwards under that of the
Goths. The Moors then rendered themselves masters
of it, but were finally driven out of the capital, in 1118.
It was governed by counts, who were elevated to the
dignity of kings, though under a limited authority. Af-
ter various settlements, sometimes in a direct line, and
sometimes otherwise, it ceased to be an independent
kingdom, from being annexed to the sovereignty of
Spain. This event took place by the marriage of Fer-
dinand, king of Arragon, to Isabella, the heiress of Cas-
tile and Leon. However, it was still ruled by a distinct

body of laws, and had a government peculiar to itself.

Among the most striking ordinations cotuiected with
the ancient administration of Arragon, were tlie rank,
powers, and privileges of a great law officer, called the
high justiciar. In some respects he may be considered
superior to the king himself He was amenable to no
higher authority, and held a tribunal, whereui the cause
of the sovereign and his subjects was decided. When
the king ascended the throne, the justiciar received his
oatlis to protect the liberties of the people. In these
oaths he acknowledged them paramount to himself, and
warranted their resistance immediately on infringement

3 M 2
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of tlieii" privileges. The justiciar was viewed in the

light of an umpire between the king and the people.

But the abuse of power at length occasioned his degra-

dation. In 1467, he was subjected to trial, by a com-
mission, consisting of seventeen members ot the admin-

istration : and the justiciar having in a later instance,

ventured to resist the authority of Philip II. he was ar-

rested, and beheaded at Zaragoza in 1591, and an end

put to so dangerous and arbitrary an office. The right

of succession to the crown underwent some remarkable

changes and limitations in the twelfth century : all fe-

males were then excluded from it: and a law afterwards

passed, conferring the right of succession on the male

issue of the females thus excluded.

Although Arragon has ceased to be an independent

kingdom, from its union with the Spanish monarchy,

it has of late engrossed an unusual share of the public

attention, from the hostile operations of foreign troops

within its confines.

The treacherous attempts of the French, to render

themselves masters of Spain, and their insidious devices

10 gain possession of the persons of the reigning family,

are too recent to require any portion of our comments.

Their unprincipled encroachments, viewed with abhor-

rence by the Arragonese, were long resisted with that de-

termination which the hatred of injustice inspires : and

the inhabitants of the capital at length rising in a mass, an

army was levied in the kingdom of Arragon, to repel the

enemy. Repeated and bloody conflicts were maintained,

in each of which the real character and independence

of the Arragonese were successively unfolded. But
their troops, trusting more to innate courage than to

discipline and experience, were generally worsted in the

contest. Nevertheless, a small regular force concen-

trated itself in the capital, against which the French

detached about 9000 men, who, on. the 14th of June,

1808, had advanced within sixteen miles of it. No soon-

er did the Arragonese obtain intelligence of their mo-
tions, than they resolved to give them battle ; and march-

ing from Zaragoza, met them in a plain. A speedy de-

feat however ensued, and the enemy availing themselves

of it, advanced to the walls, and attempted to storm the

city. A furious engagement then took place, in which

the French in their turn were compelled to withdraw

beyond the reach of the cannon of the Arragonese.

Having occupied heights commanding the city, they

invested it by a regular siege, while the inhabitants on

'their part manifested the most determined resolution to

defend themselves to the last extremity. Bombardment
and cannonading commenced with great destruction :

numbers of the inhabitants were killed, and many build-

ings destroyed. A powder magazine, nearly in the cen-

tre of the city, unfortunately caught fire, and by its ex-

plosion laid almost a whole street in ruins. The found-

ling hospital, at that time devoted to the reception of

tlie sick and wounded, was also reduced to ashes. Not-

withstanding these calamities, the citizens continued

iindismayed ; misfortunes seemed rather to augment
tiieir courage; all personal considerations were aban-

doned, and nothing considered but extricating the help-

less infants, and the other sufferers from the flames.

The city walls were chiefly composed of mud, and there

were nine different gates to defend. Deep trenches

were cast in the inside of these, and bags of sand piled

up behind them, to prevent their being burst open by

tlie enemy. Though the city was completely invested,

and almost totally destitute of heavy artillery, various

sorties were hazarded, and sometimes attended with
success. The exertions of the men were animated by
the women, who formed themselves into companies,
and even braved the heaviest discharge of snot and
shells, while administering relief to the wounded, and
carrying provisions to the soldiers who defended the
gates. Tne names of two of those heroines, the count-
ess ot Burita, and Augusiina Zaragoza, deserve peculiar

commemoration. On the 3d of August, 1808, the French,
after a temporary cessation, renewed a tremendous fire

on this defenceless city : the walls were levelled with
the ground ; the convent of St Engracia was in flames,

and tottering in ruin. Profiting by these advantages,
and the consequent confusion within, they rushed for-

wards, and overcoming all resistance, made themselves
masters of half the city befoi-e night. The inhabitants

still resolutely refused to capitulate, and a scene of hos-

tility ensued, which has perhaps been unexampled in

the annals of history. One side of a principal street

Avas occupied by the French, and the other by the Arra-
gonese ; and batteries were thrown up by each, at only

a few paces distance. During the night the hostile

parties would mutually rush across the street, and at-

tack each other's entrenchments with a courage border-

ing on despair. But the intermediate space being soon

filled with the slain, the Arragonese general became
alarmed lest contagion should speedily be disseminated

by the putrifying bodies. Here, however, he resorted

to an expedient which quickly relieved him from all ap-

prehension; the French prisoners, retained by ropes,

were urged forward to bring in the corpses of the fallen

Arragonese, which they effected, secure from the at-

tack of their own countrymen. Happily for the besieged,

a reinforcement of 3000 Arragonese, and other troops,

made their way into the city on the 5th of August, which
confirmed the resolution of the citizens, to maintain

those parts that were not yet wrested from them. Now,
for the space of eleven successive days, bloody conflicts

prevailed " from street to street, from house to house,

from room to room ;" and the inhabitants always gained

on the enemy, until the space retained did not exceed

an eighth part of the whole. Long before this period,

all the materials for making gunpowder were put in re-

quisition ; the monks were employed in forming cart-

ridges, the children in carrying them, and the women
were assisting the wounded. But provisions became
scarce, the inhabitants were severely galled by the ene-

my, numbers of men were killed, and also many w'omen

and children suftcred from being constantly exposed. On
the night of the thirteenth of August, the fire of the

French was particularly destructive. When it ceased,

flames were observed bursting out from numerous edi-

fices of which they had gained possession : and, to the

unspeakable astonishment of the Arragonese, when
morning broke, their columns were seen retreating

across the plain towards Pampeluna.

Thus terminated the siege of Zaragoza, which, al-

though here comprised in few words, was fertile in in-

cidents, and will long be memorable in the annals of

Arragon. Notwithstanding that the city was almost to-

tally destroyed by fire, by the bursting of bombs and

the explosion of mines, and altliouKh many parents had

to lament their lost children, and many individuals their

ruined fortunes, all complaints were suppressed ; fot

evei-y one was absorbed in just indignation against a

treacherous foe, and in self-approbation at having main-

tained their national reputation and character. Sec



ARR ARR 461

Introductio in OryctografiMam et Zoologiam Aragoni£,

1784. Bowles Introduction a la Historia A'atztral ya !a

Ceograjia J'isica, dc i-s/iatia. SchoUus His/iariia lltus-

trala, toin. 3. Fiaiikenau Hacra Themidis Jiis/iana Ar-

cana. Muiillo de las exceltncias de Zuragoza. Dillon's

Travels in Spain. Journey into iifiain, 16"0. Townscnd's
Travels in itpain, vol. i. Laborde Itineratre de I'Jis/iagne,

torn. 2. Vaughan's Account of the Hiegc of Zarugoza.

{c)

ARRAGON, or Arragonite, a very remarkable
fossil, arrungcd as a particular species ot the limestone
family. See Oryctognosy. (r)

ARRAIGN (trom the Fr. arranger, to set a thing in

order; or from arraisonner, i.e. ad rationem ponere, to

call one to answer in lorm of law,) signifies, in ordinary

langua^ce, the preferring ot an accusation against any
person, or calling him to account for his conduct bcfui-p

some competent tribunal ; and the word is used in a

similar sense in law. See the following article.

To arraign a writ of novel disseisin, is to prepare it

for trial before the justices of the circuit. To arraign

the assize, is to cause the demandant to be called to

make the plaint, in such manner as the tenant may be

obliged to answer, (z)

ARRAIGNMENT, in Law, is a term used to denote

that step of judicial process, in which a person, indicted

for any crime, is called to the bar of a court, to answer

the matter charged in the indictment.

In this sense, no one is properly said to be arraigned

but at the suit of the king, upon an indictment found

against him, or other record wherewith he is to be

charged. The object of the ai'raignment is, that the

prisoner do appear to undergo his trial, and hold up his

hand at the bar, in order to identify the person ; and

that he plead a sufficient plea to the indictment. The
prisoner is to hold up his hand only in crimes falling

under the description of treason or felony : but even
this appears to be merely a ceremony, and not essentially

necessary ; for it is quite sufficient if he, in any other

manner, confess that he is the person.

The prisoner must be called to the bar by his name ;

and, though under an indictment of the highest nature,

he must be brought to the bar without irons, or any

manixer of shackles or bonds, and treated with all pos-

sible humanity ; unless there be reason to apprehend
an escape, in which case he may be secured with irons.

In the case of Layer, A. D. 1722, however, a difference

was taken between the time of arraignment and the

time of trial ; and accordingly the prisoner stood in

chains at the bar, during his arraignment ; vvhicli is

now the general practice.

On arraignment, the indictment is to be read over to

the prisoner distinctly, in the English language, in or-

der that he may fully understand the nature of the

charge on whicii he stands indicted. The prisoner then

either stands mute, or confesses the fact ; which circum-
stances, sir William Blackstone observes, may be called

incidents to the arraignment ; or else he pleads to tlic

indictment. See Mute, Confession, and Plea.
By the old common law, the accessory could not be

arraigned until the principal was attainted ; for this rea-

son, that if the principal had never been indicted at all,

had. stood mute, had challenged above thirty-five jurors

peremptorily, had claimed the benefit of clergy, had ob-

tained a pardon, or had died before attainder; rion con-

stitit, whetlicr or not any felony was committed : and it

might happen, that the accessory should be convicted

one day, and the principal acquitted the next, which
would be absurd. This absurdity, however, could only
have place, where it was possible that a trial of tlie prin-

cipal might be had subsequently to that of the accessory;
and therelbre the law still continues, tliat the accessory
shall not be tried, so long as the principal remains liable

to be tried hereafter. But the rule of the okl law, iu

this respect, received some modifications from the sta-

tute 1 Ann. c. 9., wliich enacts, that if the principal be
once convicted, and if, before attainder, he be delivered
by pardon, the benefit of clergy, or otherwise ; or if the
principal stands mute, or challenge peremptorily above
the legal number of jurors, so as never to be convicted
at all, the accessory may then be proceeded against, as if

the principal felon had been attainted ; because, in any
of these cases, there is no danger of contradictiai. See
Blackst. Comment, b. iv. ch. 25.; and Appendix,^ I. to
vol. iv.; also Jacob's Lanu Diet. v. Arraign. For the
solemnity ot the arraignment and trial of a prisoner,
see Dalton, ch. 185. p. 5 15. [z)

ARRAN, an island on the west coast of Scotland,
situated at the mouth of the Firth of Clyde. Its name
is derived from ar high, and in an island ; or, according
to others, from Ar-fhin, the slaughter of Fingal, an ety-
mology founded on a battle said to have been fought
in this island between Fingal and a Norwegian prince,
in which the troops of the latter were all slain.

The history of this island is involved in considerable
obscurity. When Alexander III. of Scotland claimed
Arran as an appendage of his crown, Hacon IV. assem-
bled his forces in Arran, in 1256, and, having made a
descent on the coast of Ayr, spread desolation over the
adjacent country. The Scottish king made a successful

resistance to the invader, who was compelled to return

with the remnant of his army to Kirkwall in Orkney.
Magnus IV., his successor to the Norwegian crown,
ceded Arran, along with the other islands, to Alexander,
in 1266, on the condition of receiving an annual sum of

100 merks, which was called the annual of Norway.
Robert Bruce, and a few of his followers, having found
an asylum in the island of Rachrin during winter, pass-

ed over into Arran early in spring, and supported them-
selves by hunting and fisliing, till, by secret communica-
tion with the Scottish coast, they prepared for those

glorious triumphs which established the independence
of their country. In 1456, Arran was plundered by Don-
ald, earl of Ross, and lord of the isles ; and, in 1467, it

was erected into an earldom, and conferred upon sir

Thomas Boyd, as the dowry of his wife, who was the

sister of James III. This lady was divorced from her
husband, and, having afterwards married lord Hamilton,
in 1474, the earldom of Arran was transferred to that

family.

The agriculture of Arran is still in a very rude state.

The valued rent of the island is Z. 5048, 17*. %d. Scots,

and the gross rent /,.5500. The quantity of cultivated

land is about 10,367 acres, and the rent of each acre

aljout 10s. Each farm is occupied by about fifteen or

twenty families, among whom it is divided by marks of

stone or sticks ; and they arc jointly and severally liable

for the rent. Between the divided arable land and the

rise of the hills, there is an extent of waste land, on
which the milk cows of all the families on the farm are

pastured, under tin- charge of a common herd. This
tract of land is separated from the mountains by a fence,

called the head-dike. The whole ground without these

head-dikes is used as a pasture common to every indi-
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vidual ; and, tipon the removal of the crop, the whole
island is common to all the live stock whicu it contains.

The original breed ol' horses in this island was very
small, but, of late, ihey have been crossed with horses
of a larger size from Argylesiiire. The avei'age sizu of

these animals is from ten to lourteen hanils high: They
are extremely docile, and are remarkable for their surc-

iiess of foot, and for iheir patience of fatigue and hun-
ger. The numljer of horses, according to Pennant, is

1058. The milk cows amount to 3183, the cattle to

2000, the sheep to 1500, and the goats to 500. A few
red deer and wild goats still exist m the island. Hares
and rabbits are every where abundant. Black cock and
grouse are extremely numerous. A few quails are to

be seen, and the ptarmigan is found among the granite

mountains. Among the wild birds of Arran, are plovers,

starlings, and partridges ; and the birds of prey are,

eagles, kites, hawks, and carrion-crows. Serpents are

numerous, and are sometimes found above four feet in

length.

The climate of Arran is rather severe and damp,
though the air is salubrious in summer. The extremes
"of heat and cold are not so distant as in places similarly

situated on the main land.

Kelp is manuiacturcd in considerable quantities along

the coast of Arran, but the manufacture seems to be of

no great value to the proprietors. Most of the woollen

cloth used on the island is manutactured by the women,
and is dressed by a dyer and fuller at Lamlash. Arran
possesses peculiar advantages as a fishing station. The
herring fishery is extremely beneficial. It is carried on
by young men, who sell the fish to hawkers, who carry

them to market, in a fresh state ; or to busses, who bring

casks and salt for the purpose of curing them. In the

year 1803, the herring fisliery produced from L. 1500 to

i. 2000.

For a complete account of this island, we must refer

the reader to the reverend Mr Headrick's Fkw of i/if

Alineralogij, yl^ricullurc, j\Tanu/acturcs, and Fisheries, of
the Inland of Arran, published in 1807 ; a work which
contains much interesting information, and many pro-

found and enlightened views respecting the improve-
ment of this island. See also the Stalisticat Account of
Hcot/and, vol. ix. p. 165. ; Lord Hailes' Annuls of Scot-

land ; and Pennant's Tour through Scotland, vol. ii. p.

172. (o)

This island is about thirty-two miles long, and twelve
broad, about eight miles from the island of Bute, and
sixteen from Saltcoats in Ayrshire. Its shape is irregu-
lar, but not so much as many of the Hebrides, which are
exposed to all the fury of the Atlantic ocean.

The cliffs are seldom above 200 feet high, but are ge-
nerally precipitous. Considerable sandy beaches fre-

quently occur, formed of the debris of granite, sandstone,

and mica slate ; and in some places we observe a con-

siderable extent of coast covered with enormous masses,
which have been torn away by torrents, or separated
from the neighbouring rocks by the expansive power
of frost.

The northern half of the island is mountainous and
rugged. The motmtains are either round backed, or
somewhat peaked ; and some of them, as Goatfield and
Caime-na-cailich, rise to the height of nearly 3000 feet

above tlic level of the sea.* The southern part of the

island is lower, hilly ; and numerous craigs and cliffs

diversify its surface. The valiej s in utc northern parts
of the island are deep, rocky, ana highly roma.,lit ; but
tliose in the souilieru halt arc mucn less striking. Its

geognos.ic structure and relations are inieresting, and
were first mude kiiown by protcssor Jameson. Dr Hut-
ton and prolessor Playlair maintain, that this island af-

fords irrefragable proofs ot tne truth of the Plutonic
theory ; and Mr Jameson finds the phenomena it exhi-

bits very favourable to the Neptunian theory. The re-

spective merits of those observations and opinions will

be considered in the article Geognosy ; here we must
rest satisfied with a short account of the geognostic re-

lations of the rocks.

This island contains three classes ot rocks, viz. Piiini-

tive, Fi'UtT, and Alluvial. The primitive rocks occupy
the greater portion of the northern, as the flsetz do of
the southern half of the island ; and the alluvial deposits
occur principally in the valleys. We shall describe each
of these classes of rocks in the order of their relative

antiquity ; beginning therefore with the

Primitive Rocks.—These are granite, gneiss, mica
slate, clay slate, quartz, and greenstone.

Granite. Tliis rock is composed of quartz, felspar,

and mica. The quartz sometimes occurs in the form of

rock crystal in drusy cavities, and then it is accompanied
with the subspecies ot felspar named adularia, and cry-

stallized mica. The proportion of mica is small ; a cir-

cumstance which seems connected with the age of the

granite. The granite is sometimes traversed by veins

of quartz, and also of small granular granite ; and, in

other instances, we observe roundish and angular cotem-
poraneous masses of small granular granite, included in

the coarse granular granite. These masses have been
confounded with fragment-, and have been adduced as a
proof of the newness of the granite.

Professor Jameson seems to think, that it is stratified

in some places ; but professor Playfair rather doubts the

accuracy of his observations. It appears to form the

base on which all the other rocks of the island rest, and
hence is considered as the oldest, or first formed rock of

the whole series.

2. Gneiss. This rock is composed of felspar, quartz,

and mica; but it contains more mica than granite. The
constituent parts are sometimes so intimately intermixed,

that they are not at first discernable, and the rock ap-

pears simple rather than compound. It is distinctly

stratified, and the strata are very much inclined. It rests

upon granite, and is covered by mica slate. It is often

traversed by cotemporaneous veins of felspar, and by

similar veins of a granular granitic rock, which might be

confounded with true granite. Coteniporaneolus mas-

ses of felspai-, and of granular granite gneiss, occur in

form of kidney beds, of greater or less extent.

3. Mica slate. This rock is composed of mica and

quartz, and, like gneiss, has a slaty structure. It is dis-

tinctly stratified. It rests on the gneiss, and is covered

by clay slate. In some places it contains small and large

granular lead-glance, (sulphuret of lead,) but in inconsi-

derable quantity.

4. Clay slate. This iS a simple mountain rock. It

sometimes contains thin beds of quartz. It is distinctly

stratified, and rests upon mica slate, and is either expos-

ed, or covered with particular species of fljetz rocks.

* .Goat-field, according to professor Pluyfair, is about 2945 feet above the level of the
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5. Quarts. This rock occurs principally in inconsi-

tlcrable beds in the mica slate and clay slate.

6. Gnensionc. This rock appears, from fragments

found in Glen Rosa, to occur in beds in mica slate.

FljETz Rocks—These are sandstone, limestone, slate

clay, bituminous shale, clay iron stone, glance coal,

greenstone, porphyry slate, claystone, pitchstone, and

obsidian.

\. Sandstone. Its general colour is reddish. It al-

ternates from fine to Vi-iy coarse granular, which latter

passes to conglomerate. It rest on clay slate. Is uis-

tinctly stratified, and the strata, in general, are more ho-

rizontal than inclined.

2. Limestone. This rock has the usual characters of

flaetz limestone. It occurs in beds in the sandsione.

3. State clay. This rock occurs in considerable beds

in the sandstone, and is sometimes associated with clay

iron stone.

4. Bituminous shale. This rock also occurs in beds in

the santlstone.

5. Clay ironstone. Of this species both the common
and columnar subspecies occur; they are associated with

slate clay, limestone, and are contained in sandsione.

6. Glance coal. It is the slaty subspecies that occurs

in this islcind. It is accompanied with clay iron stone,

limestone, slate clay, &c. all of which are included in a

sandstone formation. It is of but little importance in

an oeconomical point of view, because it occurs in small

quantities.

7. Greenstone. This rock, which is composed of horn-

blende and felspar, occurs in considerable quantity in

the southern parts of the island, resting on sandstone.

It appears in some places in beds in the sandstone.

8. Porfihyry state. This is a compound rock, hav-

ing a basis of clinkstoiie, which contains imbedded crys-

tals of felspar.

It occurs sometimes in tabular, and frequently in co-

lumnar distinct concretions, as in the island of Lamlash ;

also very frequently in veins that traverse sandstone,
greenstone, &c. It is a frequent rock in the south part

of the island, where it i-ests on sandstone : it occurs in

smaller portions in the northern part of the island, and
then it appears in veins traversing the granite.

9. Claystone. This rock occurs in beds along with
the porphyry slate, as at Cory Gills.

10. Pitchstone. Tuis rock is generally porphyritic ;

it occurs in beds, and also in veins that traverse the dif-

ferent primitive and flsetz rocks. It is a frequent rock,

and is tound particularly abundant in the southern parts

of the island. It constitutes a distinct formation ; and we
owe the first account of it to professor Jameson.

11. Obsidian. Tliis rock was first observed in Arran
by professor Jameson. It has hitherto been found only

in loose masses. It probably belongs to the flaetz rocks.

12. P.^arl-stone. This interesting mineral occurs in

the pitchstone, and was discovered in Arran by Drs Ogil-
by and Almon.
Alluvial Rocks. These require no particular de-

scription ; they are clay, loam, sand, gravel, and rolled

masses, and usually occur in the bottom of valleys. See
Jameson's Mineralogy of the Scottish Isles, vol. i. ; also

Jameson's Geognosy, and Headrick's jirran ; Plavfair's

Illustrations ; and Dr Asshe's Pafiers in Crell's Annalen.
Pennant's Tour. (?•)

ARRAS, the Origiacum and Atrrbatx of Ptolemy and
Csesar, a town of France, formerly the capital of Artois,

but now the chief place of the department of the Pas-

de-Calais. It IS situated on a mountain near the river

Searpe, and is divided into two parts, called the town
and the city, by a duch, a rampart, and a narrow valley,

watered by the rivulet Crinchon. Both the town and
the city are well tortified, having four gates, and a strong
citadel, with five bastions, Arras is distinguished by
several elegant buildings. The great square, where the
principal market is held, is filled with fine edifices, sur-
rounded by piazzas. The cathedral churca of Notre-
dame is a large tiolhic structure, with a lolly tower, and
contains a silver shrine, sparkling with pearls and ilia-

ixionds. The churcli of St Vedast has a fine spire, and
a brazen pulpit in the shape of a tree, supported by two
beams made of the same metal. Several manufactures
of linen and woollen stuffs were formerly carried on in

this town ; but since the revolution they have been en-
tirely ruined. A manufactory of porcelain was estab-

lished here in 17rO, but it has not obtained the success
which was anticipated. Tapestries, or Arras hangings,
were originally made in tiiis town. Population, 19354.

E. Long 2° 45' 56", N. Lat. 50" 17' 37". (o)

ARREST, in law, (irom the Fr. arreter, to stop or

stay,) signifies the restraining of a man's person, for the

purpose of securing his obedience to the law.

Arrest is considered as the beginning of impiison-

ment ; and it may be made either for a civil debt, or upon
a criminal accusation. In the former case, the arrest is

made by the corporal seizing or touching the deiend-

ant's body by the sheriff", or his officer, in consequence
of a precept or commandment out of some court. After

such seizui'e, the bailiff' may justify breaking gpen the

house, ill which the debtor is, to take him; otherwise

he has not that power, but must watch his opportunity

ol arresting him: For the law regards every man's house
as his castle of defence and asylum, in which he ought
not to suffer any violence.* But if the bailiff" should

happen to find an outer door open, he may open the

inner door, without being liable to an action of trespass.

Writs express arrest by two several words, ca/iiaa

and attachias, to take and catch hold of a man ; for it

is necessary to constitute a lawful arrest, that the officer

should actually lay hold of the person, besides saying

that he arrests him. If a bailiff, however, touches a

man, it is an arrest ; and if the person makes his escape,

it is a rescous, and attachment may be had against him.

If a bailiff" lays hold of one by the hand held out at a

window, this is such a taking of him as will justily his

breaking open the house to carry him away. If a bailiff"

be kept off" from making an arrest, he shall have an
action of assault; and where the person arrested resists

or assaults the bailiff", he may justify beating of him.
Peers of the realm, peers of Scotland, peeresses by

birth, peeresses by marriage, not having afterwards in-

termarried with a commoner, members of parliament,

and corporations, are privileged from arrests, and con-

* The same principle is to be found in the civil law.

jT"- De in jus vocando, !. 18. The Spanish law goes far-

ther, and considers a man's shi/i, as well as his house, to

be his castle : Cur. Philifi. lib. 3. c. 2. § Zi. This point

has been so settled by mere analogy, and as a direct

inference from the rule of the civil law, by which the
domicile of a citizen is rendered inviolable. We do not

find that the same question has ever been taken into

consideration in England or the United States.

DurONCEAU.
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sequently from outlawries : agaiu:>t them, therefore, the

process to enforce appearance must be by summons and

distress intiniic, instead of a ca/iias. Clerks, attornies,

and all other persons attending the courts of justice,

are not liable to be arrested by the ordinary process of

the court ; but must be sued by bill, (usually called a

bi/l of /irivilcgc,) they being presumed to be personally

present in court. Suitors, witnesses, and other persons

necessarily attending any court of record upon business,

are not to be arrested during their actual attendance,

which includes the time of their coming and returning.

A bankrupt coming to surrender, or within 42 days

after his surrender; wiuiesses properly summoned be-

fore commissioners of bankrupt, or other commissioners

under the great seal ; but not creditors coming to prove

their debts ; heirs, executors, or administrators, except

on their own personal contracts, or in cases of devasta-

vit, are exempted from arrests. Clergymen performing

divine service, and not merely staying in the church

with a fraudulent design, are, for the time, privileged

from arrests, by stat. SO Edw. III. c. 5. and 1 Ric. II.

c. 16; and likewise members of convocations actually

attending thereon, by stat. 8 Henry VI. c. 1. Ambassa-

dors and their domestic servants are not liable to arrests.

Bv stat. 31 Geo. II. c. 10, no seaman on board his ma-

jesty's ships can be arrested for any debt, unless the

same be sworn to amount to at least 20/. ; but by the

annual mutiny acts, a soldier may be arrested for a debt

of half that value, but not to a less amount. In an action

against husband and wife, the husband alone is liable to

be arrested. No person may be arrested in the king's

presence ; nor within the bounds of his royal palace ;

nor in any place where the king's justices are actually

sitting. Besides, the king hath a special prerogative,

(which, however, is very rarely exercised,) by virtue of

which he may grant a writ of protection, to privilege a

defendant from all personal, and many real suits, for

one year at a time, and no longer ; in respect of such

pei-son being engaged in his service abroad. And, by

the common law, the king might also take his creditor

into his protection, so that no person might sue or ar-

rest him till the king's debts were paid. But by the

stat. 25 Edw. III. St. 5. c. 19. another creditor, notwith-

standing such protection, may proceed to judgment,

with a stay of execution till the king's debt be paid ; or

he may undertake for the king's debt, and then he shall

have execution for both. By the stat. 29 Car. II. c. 7.

no arrest can be made, nor process served upon a Sun-

day, except for treason, felony, or breach of the peace.

There are several statutes ascertaining the amount
of the sums for which an arrest may be made. Thus,

by 12 Geo. I. c. 29, and S Geo. II. c. 27, both made per-

petual by 21 Geo. II. c. 3, no person can be arrested,

or held to bail, on a writ sued out of the superior courts,

unless the cause of action amount to 10/. By stat.

19 Geo. III. c. 70, no person can be arrested, or held

to bail, upon process out of any inferior court, for a sum
under 10/.; but proceedings are to be had, in the in-

ferior courts, according to the directions of 12 Geo. I. c.

29, extended by 19 Geo. III. to debts under 10/. It is

now settled, both in King's Bench and Common Pleas,

that a defendant may be arrested in an action on a judg-

ment for 10/. for damages and costs, although the ori-

ginal debt alone should he less than 10/.*

* In the United States a man may be arrested for any

sum, however small, by virtue of a writ or precept from

jirrest, in criminal cases, is defined to be, the appre-
hending or restraining one's person, in order that he;

may be forthcoming to answer an alleged or suspected
crime. To this species of ari-est all persons whatsoever
are liable without distinction ; but no one may be ar-

rested, unless charged with such a crime as will at least

justify holding him to bail. As in civil causes, arrest

is made for the purpose of securing the debtor's ap-

pearance ; so, in criminal matters, after presentment or

indictment found in felony. Sec. the first step of process

is a ca/iias, to arrest and imprison the offender : and if

he cannot be taken, an exigent is awarded, in order to

outlawry.

Arrest, in criminal cases, may be made in four

ways.
1. By vjarratn, which may be granted, in extraordi-

nary cases, by the privy council, or secretaries of state;

but ordinarily by justices of the peace. In the latter

case, the warrant should be under the hand and seal of

the justice, setting forth the time and place of making,
and tile cause for which it is made ; and it should be di-

rected to the constable, or other peace officer, requir-

ing him to bring the party either generally before any
justice of the peace for the county, or only before the

justice who granted it; the warrant in the latter case

being called a s/icrra/ warrant. General warrants to ap-

prehend all persons suspected, without specially nam-
ing or describing an individual, are void and illegaL

(Money v. Leach. Trin. 5 Geo. III. B. R. ; and Com.
Journ. 22 Apr. 1766.)

When the officer receives a warrant, he is bound to

execute it, so far as the jurisdiction of the magistrate

and himself extends. A warrant from the chief, or

other justice of the king's Bench, extends all over the

kingdom : but the warrant of a justice of the peace in

one county must be backed or countersigned by a justice

of the peace in another, before it can be executed there.

This practice of backing warrants had long prevailed

without law, but was at length sanctioned by the statutes

23 Geo. II. c. 26, and 24 Geo. II. c. 55.

2. Arrests may be executed without warrant by a jus-

tice of the peace, by the sheriff, the coroner, the con-

stable, and by watchmen.
3. AH private persons who happen to be present when

a felony is committed, arc bound by the law to arrest

a competent court or magistrate. There is more hu-

manity in the English law, and a greater degree of

proper regard for the poorer class of the citizens. It

deserves to be imitated ; and, indeed, there are many
among us, who would wish to see imprisonment for

debt altogether abolished, and to substitute in lieu of it

the attachment of the debtor's property in the first in-

stance. In the state of Massachusetts the creditor may
proceed either by writ of capias or attachment, and ge-

nerally prefers the latter. In France the person of a

debtor cannot he arrested, except for commercial debts,

or for fraud or imbezzlement of trust monies, and after

a judgment ordering such arrests. But the mode of en-

forcing civil judgments against the property of the

debtor, is more effectual in that country than the ex-

ecutions of the English law. The abolition, therefore,

of arrest for debt would require at the same time other

changes, and it might be impolitic to make so great an

alteration in the established system in too sudden a man-

ner. ATI improvements in jurisprudence ought to be

slow and gradual. Duponceau.
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tlie felon, on pain of fine and imprisonment, if he es-

capes ttirough their negligence. They may even kill

him, if he cannot be otherwise taken. A private per-

son may also arrest upon suspicion ; but tliis is barely

permitted, and qot enjoined by the law ; and therelore

he cannot justify breaking open doors to do it : and if

either party kill the other in the attempt, it amounts to

manslaughter.
4. The fourth mode of arrest is by hue and cry, {Jiutc-

sium et clamor) raised upon the commission of a felony.

This is the old common law process of pursuing, wiUi

horn and with voice, all felons, and such as have dan-

geiously wounded another. For an account of its origin

and effects, see Hue and Cry.

B>. sides these precautions for securing the persons of

crimmals, there are several acts of parliament which

directly encourage the apprehending of felons, by re-

wards and inmiunities held out to such as shall bring

them to justice. By the stat. 4 and 5 W. and M. c. 8.

such as apprehend a highwayman, and prosecute him to

conviction, shall receive a reward of 40A from the pub-

lic ; to be paid to them (or if they be killed in ihe at-

tempt, to their executors) by the sheriff of the county :

to which 10/. are added by stat. 8 Geo. II. c. 16, to be

paid by the hundred indemnified by such taking. Any
person apprehending and prosecuting to conviction a

felon guilty of burglary or private larceny, to the

amount of five shillings, from any shop, warehousel
coaclihouse, or stable, shall, by 10 and 11 W. III. c. 23,

be excused from all parish offices. And by 5 Aim. c.

31, any person so appreliending and prosecuiing a bur-

glar, or felonious housebreaker, shall be entitled to a

reward of 40/. By 6 and 7 W. III. c. 17, and 15 Geo.
II. c. 18, persons apprehending and convicting such as

are guilty of oft'ence against the statutes which respect

the comage, shall receive a reward of 40/. in cases of

treason or felony; or 10/. if the offence amount only to

counterfeiting the copper coin. Persons apprehending
and prosecuting to conviction, any one taking reward
for helping others to stolen goods, is entitlecl to a re-

ward of 40/. by 6 Geo. I. c. 23. By 14 Geo. II. c. 16,

and 15 Geo. II. c. 34, any person apprehending and con-

victing such as are guilty of stealing, or of killing with

intent to steal, any sneep or other cattle specified in

the latter act, shall receive 10/. reward for every con-

viction. Those who shall discover, apprehend, and
convict felons, and others found at large during the term
of their transportation, snall receive a reward of 20/. by
16 Geo. II. c. 15, and 8 Geo. III. c. 15. (lilackst. Com-
ment, vol. iii. p. 288. and vol. iv. p. 286. Jacob's Lam
Diet, by Tomlin's, v. Arrest.) {z)

ARREST OF Judgment. To move in arrest of judg-
ment, is to shew cause why judgment should be staid,

notwithstanding verdict given ; for in many cases, though
there be a judgment, no verdict can be had.

Arrests of judgment arise principally from intrinsic

causes appearing upon the face of he record. Of this

kind are, 1. Where the declaration varies totally from
the original writ ; as where the writ is in debt or deti-

nue, and the plaintiff declares in an action on the case
for an axsumfisit. 2. Where the verdict materially dif-

fers from the pleadings and issue thereon. 3. Where
the case laid in the declaration is not sufficient in point

of law to found an action upon. And it is an invariable

rule, with regard to arrests of judgment upon matters of
law, " that whatever is alleged in arrest of judgment,
must be such matter as would, upon de?nurrcr, have
Vol. II. Part IT.

been sufficient to overturn the action or plo*." But the

rule will not hold^f convcrso, "that every thing that may
be alleged, as cause o{ dcmiirnr, will be good wiien plead-

ed ill arrest of judgment;" for if a declaration or pica

onuts to state some particular circumstance, without
proving of which, at the trial, it is impossible to sup-

port the action or defence, this omission shall be aided

by a verdict. For the verdict ascertains those facts,

which, from the inaccuracy of the pleadings, might
previously be dubious ; and the law will not suppose,
that a jury, under the inspection of a judge, would find

a verdict for the plaintiff or defendant, unless he had
proved those circumstances, without which his general

allegation is defective. The exceptions, therefore, which
are moved in arrest of judgment, must be much more
material and glaring than such as will maintain a demur-
rer : for many inaccuracies and omissions, which would
be fatal, if early observed, are cured by a subsequent
verdict, and are not suffered, in the last stage of a

cause, to unravel the whole proceedings.

Arrests of judgment may likewise arise from ejc-

trinsic causes ; as, for example, where there has been a

want of notice of trial ; or where the plaintiff, before trial,

treats the jury.

Judgment may be arrested, upon good cause shewn,
in criminal, as well as in civil cases. When the defen-

dant appears in person, either upon a capital or an infe-

rior conviction, he may, at this period, as well as at his

arraignment, offer any exceptions to the indictment, in

arrest of judgment : and if the objections be valid, the

whole proceedings shall be set aside ; but the party may-

be indicted again. A pardon may be pleaded in arrest

of judgment, with the same advantage as when pleaded

on arraignment: It saves the attainder, and of course

the corruption of blood ; which parliament only can
restore, when a pardon is not pleaded until after sen-

tence.

Four days are allowed to move in arrest of judgment;
and the defendant hath all the term wherein the verdict

was given to speak any thing to arrest it, if the plaintiff

hath not given his four days rule, and signed his judg-
ment : after which he is put to his writ of error. See
Blackst. Comment. 'R. Ill.ch. 24. Jacob's jLcto Diet. Art
Arrest of Judt^ment. (z)

ARREST OF Inquest. To plead in arrest of taking

the inquest, is to shew cause why an inquest should not be

taken. See Inquest, (z)

ARRESTANDIS bonis ne dissipentur. This is

a writ which lies for a man whose cattle or goods are

taken possession of by another, who, during the contest,

does, or is likely to make away with them, and is not of

ability to render satisfaction for them afterwards. See
Jacob's Law Diet, (z)

ARRESTANDO ipsum qui pecuniam recepit. Sec.

is a wiit which lies for apprehending a person, who
having taken the king's press-money, to serve in wars,

hides himself when he should go. See Jacob's Lain
Diet, (z)

ARRESTMENT, in the law of Scotland, is applied

either to persons, or to things.

In the former case, it may denote the securing of a

criminal, until he undergo trial, or give bail. In cer-

tain special cases, a judge may arrest or secure the per-

sons of such as have neither domicile nor estate within

his territoiV, even for civil debts. Thus, on the border

between Scotland and England, warrants are granted of

course by the judge ordinary of either side, against

3N
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debtors \vh(» have tlieii- residence on ilie opposite side,

for ancslini^, not only their effects, but their persons

also, until they give security yiirfic/o sisli. Even the per-

sons of citizens or natives may be so secured, where

there is good reason for suspecting that they are in me-

dilalione fugx-, i. e. that they mean to witlidraw them-

selves from the kingdom, and so disappoint liieir credi-

-toi's. This suspicion the creditor applying for the

warrant must declare upon oath ; but he will be liable in

damages, should the circumstances, which he offers to

prove in support of his suspicion, appear insufficient to

justify the imprisonment.

An inhabitant of a borough-royal, who has furnished

one who lives without the borough with meat, clothes,

or other merchandise, having no security for the debt

6ut his own compt-book, may arrest his debtor, until he

give security judicio shti, in consequence of a special

privilege conferred upon boroughs-royal, by the act 1672,

c. 8. But this arrestment shall not be allowed to an

assignee, nor in cases where security has been taken for

payment of the debts.

Arrestment, when applied to things, isamode of dili-

gence by which a creditor may attach the moveable

'estate of his debtor ; or, it is the order of a judge, by

which he who is debtor in a moveable obligation to the

arrester's debtor is prohibited to make payment or de-

livery, until the debt due to the arrester be paid or se-

cured. The arrester's debtor is usually called the coni-

mon debtor ; because, where there are two or more
competing creditors, he is debtor to all of them. The
person in whose hands the diligence is used, is styled the

arrestee.

Arrestment may be laid on by authority, either of the

supreme court, or of an inferior judge. In the former

case, it proceeds, either upon special letters of arrest-

ment, in tlie king's name, passing the signet, and pre-

pared by a writer to the signet, or upon a warrant con-

tained in letters of horning : and it must be executed by

a messenger at arms. Warrants granted by inferior

judges are called precepts of arrestment, and are execu-

ted by the officer of the court.

All debts containing a personal obligation, even al-

though heritably secured, are grounds for arresting the

moveable estate of the debtor ; and arrestment may even

proceed upon a debt, of which the term of payment is

not yet come, in cases where the debtor is xiergena ad

iiiopiam. Arrestment may likewise proceed upon a de-

pending action, when the creditor executes a summons
against his debtor, for payment of a debt not yet constitu-

ted by decree or registration.

Moveable debts constitute the proper subject of arrest-

ment ; and all bonds, which have not been made properly

heritable by seisin, are declared arrestable by 1644, c.

41. revived by 1661, c. 51. But there are certain movea-

ble debts which are not subject to arrestment. 1. Debts

due by bill. 2. Future debts. Hence an airestment of

rents or interests carries only those that have already

fallen due, or at least become current, at the time of

arrestment. 3. Aliinentary debts ; among which are

included tlie salaries granted by the crown, and the fees

of servants, in so far as they amount to a reasonable

allowance for the maintenance of the person who fills

the office. But this rule is subject to some modifica-

tions ; for ministers' stipends and other salaries have been

found to be arrestable.

When the arrestee is a pupil, the arrestment must

be used in the hands of his tutor ; if past pupillarity, it

may be used either in his own nands, or in tne hands of
his curators. If the debtor liave executed a trust, the
arrestment may be used in the liands of his trustees. If

the debtor be a company, the arrestment must be used
in the hands of the partners at their counting-house or
ware-room, or at their respective dwelling houses.
When arrestment is to be used in the hands of a corpora-
tion, it must be done either at a regular meeting, or in

the hands of the treasurer, or other officer, in whose
name the corporation is appointed to sue and be sued.
If the debtor be abroad, ihe arrestment must be exe-
cuted edictally at the market cross ot Edinburgh, and
pier and shore of Leith ; and it must be intimated to his

agent in this country. 33 Geo. III. c. 74. § 4.

If the arrestee shall pay the sum, or deliver the goods
arrested to the common debtor, he is not only liable to a
criminal prosecution, for breach of arrestment ; but be
must likewise pay the debt again to the arrester. And
in the ease of arrestment executed at the market cross

of Edinburgh, and pier and shore of Leith, against a per-

son abroad upon the public service, payment inade by
the arrestee, alter the date of the arrestment, makes
him liable in second payment to the arrester.

Arrestment on a depending action may be loosed by

the common debtor's giving security to the arrester for

his debt, in the event that it shall be found due. Ar-
restment on decrees, or on registred obligations, can only

be loosed on payment or consignment; excepting, K
Where the term of payment is not yet come, or the con-

dition has not yet existed. 2. Where the arrestment has

proceeded on a registred contract, in which the mutual

obligations are not liquid. 3. Where the decree is sus-

pended, or turned into a libel.

The competition between arrestments is governed by

their respective dates, according to the priority, even of

hours, when it can be ascertained with any degree of

certainty. All arrestments, however, used within 60 days

preceding the period of bankruptcy, or within four ca-

lendar months theieafter, are preferred pari passu, as if

they had been used of the same date. The competition

of arrestments with assignations is also regulated by their

priority. If the assignation be intimated before arrest-

ment, the assignation is preferred ; but if not intima-

ted till after, though granted before the arrestment,

the arrestment is preferable. If the intimation and

arrestment are of equal date, they are preferred pari

passu.

Arrestment is considered merely as a begun diligence,

and it must be perfected by an action of furthcoming.

(See Furthcoming.) And arrestments are lost by the

lapse of five years, if no step be taken to make the ar-

rested effects furthcoming. See Ersk. Inst. B. III. T.

VI. Bell's D-ict. of the Law of Scotland, v. Arrest-
ment, (r)

ARRESTMENT Jurisdictionis Fundand^ Causa,

is an arrestment used on the moveable effects of a

foreigner, in order to found an action against him in the

courts of Scotland ; for otherwise he is not subject to

their jurisdiction. This arrestment may be laid on, at

the suit of the creditor, by the court of session, by the

admiral-court, or by the judp,e -ordinary of the territory

where the goods to be arrested lie. In order to complete

the nexus on these goods, the creditor must, after bring-

ing his action, use an arrestment on the dependence in

common form. The nexus created by the arrestment

^i^



ARR ARR 46".'

jiirisdictionis fimdandie causa is loosed, as soon as ihc

foreigner gives security y'Kf/icio sisti.*

Wlien tne goods of a foreigner are already arrested in

this country, he may be atterwurds pursued on an edictal

citation. (Jan. 1795, Mansfield, Ramsay and Co.) Sec

Ersk. IiM. B. I. T. II. § 19. Bell's Diet, lit sujira. (r)

ARRhs>rO Facto Supek Bonis iVIercatokum Ali-

ENIGENORUM. This is a writ which lies lor a denizen

against the goods of aliens found within the kingdom of

England, after being denied restitution ot ertects taken

from him in a foreign country. See Jacob's Latv

Diet, [z)

ARRlAN,a valuable Greek historian, who flourished

in the second century, under Adrian and the Antonines.

He was born of an honourable family, at Nicomcdia, a

city of Bilhynia, and is called by Dio, Flavins Arrianus

Mcc?)iediensis. In liis own country he held the office of

priest of Ceres and Proserpine, which was never confer-

red but on persons of distinction. Having removed to

Rome, he soon recommended himself to Adrian, and was
by him appointed prefect of Cappadocia. In this situa-

tion he carried on, with success, the war against the

Alauni and Massagetae. Arrian was held in high es-

timation, both by his contemporaries, and by succeeding

authors. Pliny the Younger, who was proconsul of

Pontus and Bithynia, whilst Arrian governed the ad-

joining province of Bithynia, addressed seven of his

epistles to him. Suidas informs us, that he attained

even to the consular dignity, and that he was called ano-

ther Xenophon, on account of the sweetness of his stile.

He resembled that elegant autlior also in other respects
;

for he was a soldier as well as a scholar ; a successful

student of philosophy as well as of polite literature : and
as we owe to Xenophon the Alemurabilia of Socrates, so

we are no less indebted to Arrian, for that most valuable

piece of ancient morality, tne Enc/iiridion of Epictttus.

Lucian in his Pstudomantis, calls Arrian amj Puftxim £»

ro(5 TT^niToii, a man to be ranked witli the most eminent
of liie Romans. He is mentioned by Arnobius towards
the end of his second book ; and by Aulus Gellms, lib.

xvii. 19. and lib. xix. 1.

Arrian wrote many works, most of which have perished.

He wrote the Bithynian and Alaunian history : An
abridgment of the first is given by Photius ; and a frag-

ment of the latter many be seen in Blancard's edition of
his works. He wrote also a history of the Partiiians, in

seventeen books ; the life ot Dion the Syr^icusan ; and an
account of the exploits of Timoleon, in Sicily. All these
works are lost, except a few fragments preserved by
Photius and Tzetzes.

But the work by which he is chiefly known to pos-
terity, is his excellent history of the "• Expedition of
Alexander the Great." This work is not less distin-

guished by candour and veracity, than by the elegance
of stile, which would not disgrace the purest age of
Grecian eloquence. Of the numberless ancient authors
who recorded the exploits of Alexander the Great, Ar-
rian and Q. Curtius are the only two who remain : the
latter is but very indifferent authority ; he is a rhetorician
rather ihan a historian ; and is more anxious to record

* The analogous proceeding to the Scotch arresfinent

jurisdictionisfundaiid£ causa, is called in the English law,
Foreign attachment, in the French law Saisie-arrit, and in

the Spanish law Embargo de bienes. See Attachment.

DUPONCEAU.

marvellous incidents, than to investigate historical truth ;

besides, liis untitjnity is questionable, and the sources

from which he drew liis intbrniution uncertain. Arrian.

on the other hand, is always most anxious to discover thft:

trutli, is seldom misled by the love of the marvellous,

and divests, in a great measure, the history of Alexander
of that supernatural aspect which it wears in the hands

of other historians. lie wrote " An account of the af-

fairs of India," which is generally considered only as a

continuation of the history of Alexander's expedition, and
is usually published along with it.

In this work wc have an account of liie voyage of

Nearchus, wliicli has been ably elucidated by Dr Vin-
cent. Arrian also wrote a Periplus of the Euxiue Sea :

but he does not appear to be entitled to much credit as

a geographer; for on one occasion he asserts, that there

was a communication between the Caspian and the

great eastern ocean which surrounded India. This is

the more extraordinary, as the Caspian had been accu-

rately described by Herodotus and Aristotle many hun-
dred years before. There is also a Periplus of the Ery-
thraean, or Red Sea, which is likewise ascribed to Ar-
rian : bill, accurdliijj; to Dr Vincent, who has also illus-

trated this work, the author is decidedly a dift'erent per-

son from Arrian of Nicomedia, to whom he was prior
nearly a century. The author appears to have been an
Alexandrian merchant, who, it is evident, sailed with
the fleet from Egypt, as far as the gulph of Cambay.
He has given, however, a very curious account of the
commerce of the ancients. Arrian was the disciple of
Epictetus ; and had he not been at pains to record the
name and tlie maxims of his master, it is probable that

neither the one nor the other would ever have been
heard of.

Editions of Arrian's " Expedition of Alexander," were
published at Venice, in Greek, 1535, 8vo ; at Basil,

1539, 8vo ; at Geneva, by H. Stephens, 1575, folio; at

Amsterdam, by Blancard, with notes, 1658, 8vo; at

Leyden, by Gronovius, 1704, folio; and at Amsterdam,
with the notes of Raphelius, and others, 1757. The
" Expedition of Alexander" was translated into Italian,

by Leo of Modena, and printed at Venice, in 1554; into

French by Claudius Vilart, 1581; and also by Ablan-
court. The best Latin translation is by Bonaventure Vul-
canius. There is an English translation by Rooke,
printed at London, 1729. [y)
ARRIEGE, the name of one of the departments of

France, which takes its name from the river Arriege,
which discharges itself into the Garonne, about a league
from Toulouse. It is bounded on the north by the de-

partments of the High Garonne and the Aude : on the

west, by the High Garonne ; on the south, by the Py-
renees, and the department of the Eastern Pyrenees ;

and on the east, by the department of Aude. The river

Arriege produces excellent fish, and particularly sal-

mon, trouts, and shad ; and gold is frequently found in

it. Excepting in the canton of Pamicrs, where grain,

wines, and fruits of every kind arc produced in abun-
dance, the soil is in most places mountainous, and is

much neglected. The country is filled with hunters,

and game is very abundant. The valley of Vic-Dessos,
near Tarascon, is rich in iron oi-c, which supplies work
to a number of forges in the neighbourhood. Tliere
are also mines of silver, quarries of marble, and seve-

ral excellent mineral springs. In the mountains to-

^wards the Pyrenees, amianthus, a subspecies of the as-

bestos, is found in considerable quantities ; and, frovn
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its incombustible property, is called laine de aalamandre,

or the wool of the sahmaiider. It is rendered ductile

like common lint, and is used chiefly for makins^- nets.

The superficial extent of ihe department is 529,540 hec-

tares, or 1,037,533 square acres. It contains 43 or 44,000

hectares of forests, oi which 35 or 36 belong to indivi-

duals, and the rest to the nation or the coummnes. Con-
tributions, in the year 1803, 955,404 francs. Popula-
tion, 191,693. Foix is the chief town of the depart-

ment. (;!•)

ARROE, an island of Denmark, situated in the Bal-

tic, to the south of Funen. There are several fertile

plains among the mountains, and the chief articles of

its commerce are cattle and horses. Anise is found

here in great quantities. E. Long. 9° 4o', N. Lat. 55°

10'- U)
ARROO, or Arhau Islands, is the name given to a

cluster of five small islands situated in Australasia, on
the western coast of Papua, or New Guinea. The ma-
nucodiatae, or birds of Paradise, which breed in Papua,
retire to Arroo when the wet monsoons are over,

in flocks of 40, under the guidance of one of their num-
ber, which is called the kuig. After being caught with

birdlime, or shot with arrows, they are dried with

smoke and sulphur, and exported to Banda. Sago is

the chief production of these islands. The Arroese
make frequent descents upon New Guinea, and carry

olf the inhabitants. They sell them at Banda. East

Long. 135", South Lat. 7°. (»
ARROTINO, L', a famous statue of an old man

resting upon one knee, and whetting a knife upon a

stone. His head is erect, and he appears listening with

great attention, lest he should be observed. It formerly

belonged to the grand duke of Florence ; but is now
probably at Paris. See Keysler's Travels, vol. ii. p.

21. (to)
•

ARROW. See Archery and Arms.

ARROWS, Poisoned. In the royal cabinet of Louis

XVI. at Paris, there were arrows whose points were
steeped in the juice of so venomous a plant, that, though
exposed to the air for many years, they would by the

slightest puncture in a few minutes destroy the stoutest

animal that exists. The blood of the victim, trifling as

may be the wound, instantly congeals ; but, if a small

quantity of sugar be immediately swallowed, the circu-

lation is as quickly restored. St Pierre's Studies ofJVa-

ture, vol. i. 1 3. There are several poisons from the

vegetivblc kingdom, which have been used by archers

for the purpose of poisoning their arrows. See Ar-
CHEuy, p. 306. Several of the Indian tribes are known
to have been in the habit of using them. Animal
poisons have also been employed for the same purpose.

It is well known, that several animals are furnished

with litjuid juices of a poisonous nature, which, vv-hen

they are iiuljibed in a fresh wound, occasion the dis-

ease or death of the wounded animal. Some, it is also

known, are more deleterious than others. Serpents,

bees, scorpions, spiders, &c. have this property in a

greater or lesser degree.

The chemical properties of these poisonous juices,

whether of the animal or of the vegetable kingdom, de-

serve peculiar attention ; because it is only from such

an investigation that we can hope to explain the fatal

changes which they induce on the animal economy, or

to discover an antidote sufficiently powerful to coun-

ARROWAUKS, Aruacs, or Aruacas, the name
of a disiinct race of people, who live on the Atlantic,
between Cape Nassau and the mouth of the Orinoco,
and who are supposed to have been the Aborigines of
the larg;e West India islands. They are situated on
both sides of the Esquivo, and reach to the Atlantic, or
the west of the Dutch possessions. Stedman represents
them as an innocent, happy, and cleanly people, who
inhabit a delightful country. Both sexes swim with
great ease ; and shoot with such uncommon dexterity,
that they will kill with an arrow a pigeon during its

flight. The Arrowauks live at peace with most of the
Indian tribes, and are remarkable for the elegance of
their form, the mildness of their disposition, their gra-
titude to benefactors, and their sympathy for Euro-
peans. When they are roused to war, they carry their

bow, and a heavy club, and if prisoners fall into their

hands, they are treated with the utmost humanity.
They believe in a Supreme Being, and in the agency of
inferior spirits, whom they call Yawahas. They leave

teract their baneful influence. To the zealous and in-

defatigable labours of Fontana, we are almost wholly
indebted for information on these subjects. See Che-
mistry.
The arrow which the native Indians of Guyana are in

the habit of poisoning, according to Pinckard (^JVotes on
the West Indies, vol. ii. p. 405.) is made of light hard
wood. It is about ten or twelve inches long, and of the
thickness of an oat straw. It is blunt at one end, and
cut to a sharp point at the other ; the pointed end being
dipped in the poison. The manner of using it is by
blowing it from a cylindrical tube, about seven feet in

length. A bit of cotton is lightly put in at one end of
the tube, the arrow is dropped in at the other end, and
falls to the cotton ; the lips are then applied, and the
arrow is forced forward by a sudden puff of the breath,

and is thus shot to the distance of eight or ten yards
with surprising accuracy. So expert are some of them
at this exercise, that they will, at ten or twelve feet dis-

tance, strike the arrow upon the edge of a pen-knife
stuck in the back of a chair. The tube is made of a spe-

cies of reed.

On the subject of poisons, see JVeno Abridg. of the

Phil. Trans, vol. ii. 8. Phil. Trans, vol. xii. Mead on
Poisons. Tilloch's Phil. Mag. See also an interesting

essay in the Philosofihical Magazine for August 1811,

entitled, " Exfitriments and ObseJ~vations on the differ-

ent modes in which death is /iroduced bij certain vegetable

fwisons, by B. C. Brodie, Escj. F. R. S." in which some
interesting experiments are slated on the IVoorara, a

poison with which the Indians of Guyana arm the points

of tlieir arrows, and on the Ufias Antiar, another vege-

table poison obtained from the island of Java. See also

a Dissertation on the Effects of the Upas Tieute, lately

published at Paris by M. Delisle. Eclectic Refiertory,

vol. ii. Darwin's Botanic Garden. Cutbush.
ARROW ROOT. A nutritive article in the Mate-

ria Medica, possessing the chemical properties of fecu-

la, and may therefore be considered as a variety of

starch. See Indian Arrow Root. Ibid.

ARROW STONE. This stone, more properly cal-

led shorlaeeous Actinolite of Kirwan, is met with, says

Kirwan, " in long slender prisms, or rather pyramids,

being thicker at one end than the other, and hence cal-

led strahl, or arrow-stones." See Oryctognosy. Ibid.
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the world with uncommon cheerfulness, under tlic hope
of passing to some happy land. See Pinckard's Mites

on tilt West Indies, vol. ii. p. 440. Edward's History

of Che West Indies, vol. i. p. 60. Stedman's JVarrative

of a Voyage to Surinam. Pinkerton's Geography, vol.

iii. p. 748. {j)
ARSACIDiL, the appellation given to the kings of

Parthia from Arsaces, the founder of the Parthian mo-
narchy. This dynasty continued till the 299th year of

Christ, till Artabanus, the last of the race, was subdued
by the Persians. See Justin, lib. xH. Univ. Hist. vol.

xi. p. 11, 63, 110; and Parthia. (y)
ARSENIC. The name arsenic is, in chemical lan-

guage, appropriated to a peculiar metal ; but in the

sense in which it has been long understood, and in

which it is still commonly used, it is given to the white
oxide of this metal, a substance usually procured by
sublimation from arsenical ores. To the chemical his-

tory of arsenic, under the article Chemistry, we refer

the account of the methods of detecting it as a poison ;

and under Materia Medica will be found the account of

its medicinal powers. (6)

ARSENIC, Native, a species of the arsenic family.

See Orvctognosy. (r)

ARSENIC, Regulus of. Metallic Arsenic. See
Chemistry. Cutbush.
ARSENIC, Red, ? These are combinations of
ARSENIC, Yellow, 3 arsenic and sulphur, and are

either native or artificial. See Chemistry, and Orvc-
tognosy. Ibid.

ARSENICAL DROPS. See Materia Medica
and Pharmacy. Ibid.

ARSENIC ACID, ? These acids arc combinations

ARSENIOUS ACID. \ of arsenic and oxygen in

different proportions, and form peculiar compounds
with certain bases. See Chemistry. Ibid.

ARSENIATES. A class of salts formed by the union

ARSINOE, the name of a great many towns in Egypt
and other countries. See Bryant's Jncient Mythology,
vol. i. p. 209. (to)

ARSON, in the law of England, (from ardere, to
burn,) signifies the wilful and malicious burning of the
house or out-houses of another, which is felony at com-
mon law. To constitute the crime of arson, there must
be an actual burning, and not a mere setting fire to a
house without burning. It must be the house of ano-
ther : for if a man burns his own house only, though
with the intention of burning that of another, it is no
felony, but a high misdemeanour, punishable, in some
cases, by fine, imprisonment, pillory, &c. The burn-
ing of any part of a house is sufficient, although the fire

should be afterwards extinguished. The burning must
be a 7nalicious one ; for if done merely by negligence or
mischance, it is only a trespass. To burn a barn in the
field, if filled with hay or corn, constitutes arson, and,
by the old law, the burning even of a stack of corn. The
statutes 22 and 23 Car. II. c. 7. make it felony to set

barns, stables, stacks of corn, hay, &c. on fire in the

night-time : But the offender may be transported for

seven years. By the statute 6 Ann. c. 31. any servant, ne-
gligently setting fire to a house or out-houses, shall for-

feit 100/. or be sent to the house of correction forcighteen
months. The punishment of arson is death, without
benefit of clergy. Stat. 21 Hen. VIII. c. 1. ; 4 and 5 P.

8c M. c. 4. ; 9 Geo. I. c. 22. See Blackst. Comment, b. iv

ch. 16.; Jacob's Law Diet, {z)

of arsenic acid with certain bases, such as arseniate
of potash, Sec. See Chemistry. Ibid.

ARSENITES. Salts formed with the arsenious acid,

as the arsenite of potash, or Fowler's mineral solution.

Sec Chemistry. Ibid.

ARSKNIURETTED HYDROGEN. A compound
gas, formed of arsenic and hydrogen, possessing cha-
racters which distinguish it from every other. See
Chemistry. Ibid.

ARTS.

The origin of the arts is founded in the natural wants

and desires of man. As formed by Nature, he is the

most helpless and unprotected of all beings ; destitute of

Govering from the inclemencies of the weather; unpro-

vided with any weapons either for defence or attack ; and

untaught by instinct to seek out and prepare the food

most suitable to his constitution. In such a s.tate he is

destitute of those comforts and enjoyments, which are

secured to almost the meanest of the animal tribes. But
he is provided with capacities of intellect, which, when
properly called into exercise, are sufficient to find a re-

medy for all his original wants. Spurred by the neces-

sities of his situation, he invents clothing for his naked-
ness, constructs dwellings for shelter, arms himself with
offensive and defensive weapons, and discovers many
expedients for converting into suitable food, the vege-
table and animal stores which Nature has scattered

around him.

Thus arise in succession the various arts that are

either useful or ornamental to life. Their progress
keeps pace with the improvement of the human spe-

cies, and is illustrative of the developement of the fa-

culties of the human mind. The interval between a
rude and refined state of the arts is indeed immense

;

and it is not easy completely to fill up every link of the
chain of progression : but the investigation is not only

curious, but highly useful, as it throws light upon the

history of society
;
proves the benefits arising from the

intercourse and reunion of families; and the happy
fruits which spring from peace and good government

;

under the fostering influence of wiiich alone the arts are

found to flourish, and to attain that maturity whicli is

characteristic of a polished nation.

According to many authors, the arts owe their origin

to the imitative principles of human nature ; and man
had no other prompter for their invention than the brute

creation. " It may be true," says Lord Monboddo,
" that men first learned to build from the swallow ; from
the spider to weave ; and from the birds to sing," {Orig.

and Prog, of Lang. b. i.) This hypothesis makes a

pleasing figure in the versification of Mr Pope ; but it

is certainly more congenial to the fancy of a poet than
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the science of u pliilobophcr."(*). I'lic wanis of uncivi-

lized man were loo pressing to wait the tedious progress

of any such course of instruction as this for the various

arts subservient to his necessities; and the models here

supposed to have suggested his imitation, were too rude,

and loo dissimilar to the expedients suited to his situ-

ation, to have served him any useful purpose. It is, in-

deed, altogether supertluous to seek for any other mo-
tive to the invention of the ordinary arts of life, than the

pressing wants of man in a mere slate of nature, and

destitute of this assistance :

nine varise venire artes : labor omnia vicit

Improbus, et duris u]g"cns in rebus egestas.

The first rise of the arts is hid in the remoteness of an-

tiquity, and is indeed almost coeval with the origin of

man himself. That many arts were known and prac-

tised before the deluge, is direclly testified by holy writ.

Moses tells us, that Cain built a city {Gen. iv. 17.) ;

that Tubal Cain practised the art of working metals,

and particularly iron (v. 22.) ; that his brother Jubal

was the inventor of musical instruments (v. 21.), &c.

But the greatest part of these arts may be supposed to

have perished with the deluge. This is, indeed, ex-

pressly declared by the best writers of antiquity, who
unanimously aver, that the arts previously invented,

were lost in this great catastrophe ; and that many ages

elapsed before they were discovered again, because the

earth was left almost a desert, and the first men had

little communication with one another, (Plato De L^g.

1. iii.). Even should we suppose that various arts were

preserved by Noah and his sons, the confusion of

tongues, and dispersion of families, which so soon fol-

lowed the flood, must have nearly effaced the traces of

those that remained, by tending effectually to replunge

men into a state of original barbarism.

The period immediately succeeding the dispersion

of mankind, is characterised by the greatest ignorance

and rudeness. All society being dissolved by the con-

fusion of tongues, and families living detached from each

other, they sunk in a little time into a state completely

savage. Men wandered in the woods and fields, without

laws, without leaders, without any form of government.

They were strangers to the most common and simple

kinds of knowledge ; and unacquainted with those arts

which are esteemed the most necessary to life. By
degrees, however, they formed political associations,

and tasted the security of laws and government: then

arose the endless variety of the arts, both useful and

ornamental, of which the progression is unlimited, and

the refinement nearly without end. In their early stages,

however, they bore sufficient marks of the rudeness of

the tribes among which they originated; and it is in

this state that they are the most interesting objects of

philosophical curiosity. In the few remarks which are

(*) Professor Tytler observes, that the arts were the
offspring of necessity, while the sciences were the
fruits of ease and leisure. Cutbush.

to follow on ihc origin of the arts, we shall separate

them into two classes, between which there exists a na-

tural and very obvious distinction, namely, the useful,

and ornamental, which are also called the [fine arts ; and
we shall speak first of the elder branch of the family,

the useful arts.

I. Among the great variety of arts which may de-

servedly he called useful, wc shall confine our attention

to those of the most obvious necessity, or of which the

benefit is most clearly apparent: and with this view, we
shall offer a few remarks on the origin of the following

departments of the arts beneficial to life. 1st, Food.

2d, Clothing. 3d, Architecture and the Mechanic arts.

1st, All authors agree, that the food of men, in the

savage and barbarous period of their history, was
wretched in the extreme. They were necessitated to

gather the fruits and herbs which grew spontaneously

in the woods and fields, and eat without any dressing,

what the earth produced without any cultivation. Acorns
were the great dainty of this period of society, by which,

however, we are not merely to understand the seed or

nut of the oak, but various other species of nuts, or

chesnuts, which were the spontaneous produce of the

woods. The early ancestors of the Greeks, according

to the testimony of their poets and historians, subsisted

chiefly upon acorns. {Paus. lib. viii. c. 1.) The Athe-
nians had established a custom, in order to recall the

memory of those ages of rusticity; which consisted in

presenting to every new married pair, on the day of

their nuptials, a basket of acorns mixed with bread.

The animal food of savages is not less coarse than

their vei;etable: rats, toads, serpents, insects, reptiles,

and creatures, at the sight of which we are apt to shud-
der, are, according to the testimony of numerous voy-

agers, indiscriminately devoured by various barbarous
tribes; and were probably in frequent use as nourish-

ment during the period of which we are at present

treating. As to fish, however, the Greeks, at least of

the heroic ages, were very fastidious. Thus, in the

Odyssey, (1. iv. v. 368.) Menelaus excuses himself for

having eaten fish, because he was then reduced to the
greatest necessity. ^ •

The cookery of animal food, at this rude period of

society, could not have been very skilful; for there is

good reason to think, that many of the savage tribes of

this period had forgotten the use of fire. This appears

to be attested by the unanimous voice of the most an-

cient traditions. The Egyptians, Persians, Phoenicians,

Greeks, and several other ancient nations, acknow-
ledged that their ancestors were once without the use

of this element. The Chinese confess the same tiling

with respect to their progenitors, (Martini, Hisf. de la

Chine, tom. i.) Nor need we be greatly surprised at

this deplorable state of ignorance. Several ancient au-

thors, particularly Pliny, Plutarch, and Pomponius Mela,

speak of nations who, at the lime they wrote, were ig-

norant of the use of fire, or had but just acquired it;

and several modern travellers have fully attested facts

of the same kind. Thus the inhabitants of the Ladrone,

" Go from the creatures thy instruction take :

—

Learn from tlie birds what food the thickets vield

;

Learn from the beasts the physic of tlie field;

The arts of building from the' bee receive ;

Learn of the mole to plough, the worm to weave;
Learn of the little nautilus to sail.

Spread the thin oar, and catch the driving gale." Essay on Man, b. iv
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or Marian islands, had no idea of fire when they were
first visited by Magellan in 1521; and never was as-

tonishment greater than theirs when they first saw it

used by the Europeans. At first they believed it to be

a kind of animal that fixed itsell to, and fed upon wood.

Some ot tliem who approached too near being burnt,

the rest were terrified, and durst only look upon it at a

distance. They were afraid, they said, of being bit, or

lest that dreadful animal should wound them with his

violent respiration; for such were the notions they had
attached to the heat and flame. (Hist, dcs Isles Mariannes
}iar le P. Ic Gobien.) The inhabitants of the Philippine

and -Canary islands were in the same state when they

were first discovered; and several tribes of Africa and
America are said to continue so to the present day.

In what manner the artificial production of fire first

occurred to men, whether from the collision of flints,

the rubbing of pieces of dried wood together, the pro-

cess of natural fermentation, &c. it is needless to spend

time in inquiring. The Phoenicians indeed related, that

the discovery was made by observing that the violent

collision of trees occasioned them to catch fire, [Saco-

niatho ajiud £use6.) And the Chinese say, that Sui-

quin-chi, one of their first kings, taught them to kindle

fire by rubbing two pieces of wood strongly against

each other. {Martini.) The Greeks had a similar tra-

dition, [Pli?iy, 1. 4.); and such is, to this day, the most
common method of kindling fire practised by savages.

The primitive race of men being so little acquainted

with the nature and use of fire, could not, by any means,
dress and prepare their food in a proper manner. They
contented themselves with gathering a few roots or

herbs, rubbing them between their hands, or bruising

them between two stones, and then exposing them a
little to the heat of the sun. Their flesh and fish, when
they were so fortunate as to find any, were treated much
in the same manner; and received no other cookery
than a short exposure to the rays of the sun. Even
after the discovery of artificial fire, a long time elapsed
before proper and commodious methods were devised
for employing that element in the preparation of food,

as sufficiently appears from the awkward expedients
adopted by the first races of men, and from those which
modern travellers inform us are practised by several

nations to this day.

The inhabitants of several of the South Sea islands

practise no otiier method of roasting hogs than by put-

ting red hot stones into their bodies: others iave a me-
thod of boiling water, by pouring a quaniit*of it into

the hollow of a rock, and then throwing into it burning
coals, or stones rendered red hot; by which it is warm-
ed sufficiently to boil their meat. The savages of New
France, instead of hollow stones or rocks, make use of

a kind of wooden troughs, in which tliey boil their

water, by immersing in it stones heated in tlie fire,

which they change from time to time, {Ma'urs des Saii-

vages, t. 2.) Such methods of cookery arc very tedious

and imperfect; and it was natural for mankind to

seek after some method of directly communicating the

heat of the fire through a vessel to t!ic water which it

contained; but the difficulty was to find materials which,
at the same time that they were common and easily fa-

shioned, should be capnble of n sisting the action of
fire sufficiently long for the purpose of cookery. Many
trials appear to have been made before this difficulty

was fully surmounted.
The savages of Forbisher's Straits used a kind of

boiler made of the skins of fish newly killed, (Rec. des
V(jy. ail A'ord. t. 1.) The inhabitants of the western
islands lormerly employed, lor tlie same purpose, the
hides of the animals whose flesh they cooked, or their

stomachs, made up into the form of a bag. The Os-
tiakes, at this day, dress their victuals in kettles made
of the bark of trees, {Kec. dcs I'oy. au A''ord. t. 8.) In
Siam, the common people have no otiier way of dressing
their rice, than by putting it upon the fire in a cocoa-
shell: tlie shell burns while the rice is dressing, but
the rice is done enough before the shell is quite con-
sumed. The inhabitants of Ambatna and Ternate make
use of bamboos, or hollow reeds, for the same purpose,
{Hist. gen. des f'oi/.) It would appear natural to apply
something to these combustible vessels to make tliein

better qualified for resisting the fire; and such an ex-
pedient we read of in the relation of a voyage to the
Terra Australis, for the purpose of cstablisliing a Chris-
tian mission in the third world, where wc are told that
the inhabitants of that country boiled their food in pieces
of hollow wood, which they set upon the fire, and which
they prevented from burning by daubing them with a
fattishliind of clay.

It was probably some such practice as this that first

suggested to men the idea of making earthen ware.
This experiment having taught tliem that there were
some kinds of clay Which would resist the action of fire,

it was a natural thought to take away the wood entirely,
and make use of the outward crust, when sufficiently

burnt and hardened. Hence originated the very useful
art of the potter, which, Plato remarks, is an art of
great antiquity, because it did not require the use of the
metals, {De Leg. 1, 3.) It appears, however, from the
above statement, that even this simple aid to the art of
cookery was not thought of till many inferior, and very
awkward, expedients had long been employed; so very
slow and precarious has been the progress of even the
commonest arts of life.

In the earliest stages of society, the bare necessaries
of life are often not procured without the greatest diffi-

culty. The spontaneous produce of the soil, or the
precarious results of the chace, are the chief sources of
supply at this period, and are often too scanty for the
wants of men. Hunting has been the principal employ-
ment of men in the savage state, in all ages of the
world. To this they are prompted, not only in order to

procure a subsistence, but that they may defend tJieir

lives against the assaults of wild beasts. In process of
time it conies to be observed, that amongst the innu-
merable multitude of animals that are spread over the
face of the earth, there are some that live in droves or
herds, and are naturally much more tame and ti'actable

than the rest. It is desirable, therefore, to become masters
of these, to confine them in enclosures, and to encourage
their multiplication, in order that there may always be
a sufficient supply of such iood at command. In this

manner too the hunting state succeeds the pastoral, when
men derive their chief subsistence from flocks or herds
of cattle; and before agricultui-e, or property in land,

has yet arisen among them. Such was the mode of
life during the patriarcTial ages; and stich continues to
be the way of living of the Tartars, Arabians, and many
other considerable nations, to the present day. Of this

way cf_ life the book of Genesis presents us with an in-

teresting jiicture : see particularly chap. xiii. 5.

The next sfpc. in the progressive improvement of
the arts necessary for subsistence, is tlie introduction
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of agriculture, when men, having become well acquaint-

ed with the vai'ious productions of the earth, and hav-

ing distiaguislied those which afford the best and most
agreeable nourishment, are led to endeavour to increase

their quantity, and improve their quality by cultivation.

" It is," says the president de Goguet, (to wliom we
are indebted for a great part of the preceding state-

ments,) " to the discovery of agriculture, that we owe
that prodigious variety of arts and sciences which we
now enjoy. As long as mankind had no other way of

subsisting but by huntnig, fishing, and feednig tacir

flocks, arts made but|M;ry little prog ess. That mode
of life obliged them frequently to remove from place to

place, and did not require the knowledge of many arts.

Those nations who do not practise agriculture, have

still but a very slender acquaintance with the arts and

sciences. But the cultivation of the earth obliged those

who applied themselves to it to fix in a certain place, and

to invent the various arts, of which they now felt the

want." Origin of Laws, &c. part I. b. 2.

We shall not take up the time of our readers with an

examination of the various im.provements which agricul-

ture, that most useful of all the arts, has undergone in

successive ages ; but content ourselves with making
some observations on the art of making bread, a curi-

ous, and by no means obvious discovery, and the great

practical purpose to which all the toils of husbandry are

directed.

However familiar the aliment of bread is to us at pre-

sent, we must not suppose that the art of preparing it

was either very quickly or easily found out. Several

nations who had corn, did not for a long time know the

means of converting it into meal, much less the method
of converting that meal into bread. How many exten-

sive regions are there still, in both continents, where,

though they have grain, the use of bread remains quite

unknown ? The difference between bread and corn in

its natural state, is prodigious ; and it is in some mea-

sure difficult to conceive how the various steps of the

process, by which this artificial preparation is made,
should have occurred to men. It is, however, for no

other purpose but obtaining bread, that whole nations

now devote themselves to the toils of husbandry, which
the more unthinking savage despises as a painful and
ignoble course of lite.

The following appear to have been the progressive

steps, by which the art of making bread was invented,

or rather discovered a second time, by those families,

who, in their wanderhig state, after the confusion of

tongues, lost all tincture of this and every other art.

They began, says Hippocrates and Theophrastus, with

eating the grain as nature produced it, without any pre-

paration. According to Possidonius, (apud Senec. ep.

91.) a very ancient and eminent philosopher, this alone,

when duly attended to, was sufficient to suii;gest the idea

of converting corn into bread. They must have ob-

served, says he, that the grains were first bruised by the

teeth, then diluted by the saliva ; and being wrought

and kneaded by the tongue, passed into the stomach,

where they were properly lieated before they were con-

verted into nourishment. They imitated the action of

the teeth, by bruising the grain between two stones ;

they then mixed the meal with water, and by stirring

and kneading that mixture, they formed it into, paste,

which they baked by exposing it to the fire, or putting

it into hot ashes.

Tiiis-account of the matter is ingenious ; but it is not

probable that the process of making bread was so readily
suggested as this. All the preparation that corn seems
to have received from men in the savage state, was a
little broiling or boiling, which they would be led to, <

botli in oraer to render it more savoury, and to separate
more easily the grain Irom the chaff. Herodotus hiforms
us, tnat such was the practice in his time, with several
nations in India, (1. 3. s. 100.) ; and such is the metnod
pursued in our own days, by several savage tribes, in

preparing their gniin, {Alaurs. des Sauv. t. 2.) The
constant looci ol the Greeks and Romans, in the earliest

ages, was grain steeped in hot water, by which it was
swehed and boitentd, and rendered more palatable.

Parching or drying by the heat of the fire, was another
mode ol preparation, very commonly practised in an-
cient limes, and still prevalent among uncivilized tribes.

This serves the uselul purpose of preserving grain for

a long lime, and reduces it to a state in which it forms
not unpleasant food. In Ethiopia, travellers commonly
carry no other provisions with them but parched barley

;

and the North American Indians, during their predatory
excursions, subsist for weeks upon parched maise.
Barley, it is generally supposed, was the first kind of
grain that men used for tood, {Plin. 1. 18. s. 14.) ; and
when prepared according to any of these methods, it

affords wholesome nourishment, and is by no means un-
pleasant to the taste.

It would soon appear that grain is much improved by
being bruised, or pulverised. The grains of barley are

involved in a coat, or interior husk, of which they cannot

be stripped but by this method. Beating between two
stones, was very probably the mode of grinding at first

employed ; but mills of some construction or other are

a very ancient invention. Job speaks of the millstone,

(c. xli. V. 15.); and Moses alludes very plainly to tV.is

machine, when he forbids the Israelites to take the up-
per or nether millstone in pledge, (Deut. c. xxiv. v. 6.)

The ancient mills, however, were probably very simple

in their structure ; and consisted of nothing more than

the two stones, with some obvious contrivance for ma-
king the one revolve upon the other. Some of the hand-
mills, used in the remote parts of Europe, are not of a

more artificial contrivance at the present day. Accord-
ing to Pliny, the Greeks, Romans, and many other an-

cient nations, for a long time knew no other method
of converting corn into meal, than by pounding it in

mortars of wood or stone, (1. xviii. s. 23.) Various tribes,

even in otukown days, have no other machines for this

purpose.

The meal thus produced, was eaten either plain, or

formed into a paste with water. Diodorus says, that

the first inhabitants of Great Britain, after pressing the

grains out of the ears, pounded them in a mortar, and so

eat them ; and that these grains, thus pounded and
bruised, formed their pi-incipal food, (1. 5.) The Indians

of Peru prepared their barley by first toasting it, then

reducing it to meal, and so eating it in spoons, without

any further dressing, Q''ou. d'Ulloa t. 1.) The meal was
separated from the bran, either by winnowing, or by

passing it through baskets or sieves, made of osiers, or

the fibres of bark. The Gauls, according to Pliny, were
the first nation that had the ingenuity to make their

sieves of horses hair. (1. xviii. s. 28.)

The first sort of preparation that was probably given

to meal was simply to mix it with water, and eat it in

that state, as the people in the Highlands of Scotland do

to this day. The water was sometimes applied hot, or
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the meal was boiled iii il, so as to form a kind of hasty

pudding, like the farro of the Italians. This kind of

preparation was a standing dish with the ancients, which
they eat either alone or with meat, and called it Jiulmen-

tui/i, or Jtulmentarium. The ISagamile of the Indian

tribes is a similar preparation of maise, which they bake

in an earthen vessel, with all kinds of meat. Maura dea

Sauv. t. 2.

This mixture of meal and water, when well kneaded
together, forms dough, which when fashioned into cakes,

and hardened by the fire, constitutes a kind of bread

still in use with the poorer sort of people in all coun-

tries. It was probably this kind of dread that Abraham
served up to the three angels that appeared to him in

the valley of Mamre, (GV?;. xviii. 6.) The hearth-stone,

or embers of the fire, answer the purpose of an oven

for bread of this sort, which is dry and tough, and re-

quires to be eaten almost immediately after it is baked.

It was an improvement upon this mode of baking, to em-
ploy two hollow stones, between which the cake might
be placed, after they had been heated with the fire. The
bread of the Norwegians, of the Arabians, and of several

American tribes, is baked in this manner at the present

day, (Journal des Sjavans, an. 1668.) It was an easy

transition from this to the invention oi ovens, which are

undoubtedly of great antiquity. Suidas gives the honour
of this invention to one Annus, an Egyptian, a person
entirely unknown in history, {yoce afro?) ; but it was pro-

bably not confined to any particular country. We find

by the book of Genesis, that ovens were known in the

time of Abraham, (c. xv. v. 17.), though we may suppose
tliem to have been considerably different from those we
now employ.
To perfect the process of making bread, it must be

raised and lightened, by being mixed with leaven. This
is some of the paste or dough kept, till, by undergoing a

certain degree of fermentation, it swells, rarefies, and
becomes somewhat sour. When this fermented dough
is well worked with the fresh dough, and heated in the

oven, it excites a similar but less advanced fermenta-
tion ; and by tliis means the bread is rendered much
lighter to the stomach, and more palatable to the taste.

" If ever," says M. de Goguet, " there was a discovery
owing to chance, it is this of leaven. The idea of such
a thing could scarcely occur naturally to the mind of
man. The world was probably hidebted for this happy
discovery, to the oeconomy of some person or other, who,
in order to save a little old dough, mixed it with the
new, without foreseeing the utility of this mixture. This
person would no doubt be very much surprised to find

that the old dough, so sour and distasteful in itself, ren-
dered the new bread so much lightei", more savoury, and
easier of digestion." Orig-. of Laws, Sec. part i. b.2. c. i.

an. 2.

It does not appear that the bread which Abraham
presented to the angels was leavened. But Moses makes
frequent mention of unleavened and leavened bread, and
in particular forbids the Israelites to use leavened
bread at the eating of the paschal lamb. {Ejcod. c. xii.

V. 15. The invention of beer, or wine of grains, affords
a still more perfi.ct method of lightening bread, than by
means of leaven. The frotli which forms upon this
liciuor during its feinientation, ana is called ijeas/, or
barm, when mixed with dough, raises it better, and still

more quickly, than fermented paste ; and never produces
the sourish taste which is sometimes found in bread
Vol. II. Part II.

raised by leaven, owing probably to its feiTOentation be-
ing too far advanced.
We shall conclude these observations upon the pro-

gress of the arts respecting food, with rem rking, that
the taste of mankind, in different ages, has been very
fluctuating and capricious hi this respect. We have
already mentioned, upon the authority of Homer, that
fish were in no esteem among the ancient Greeks.
Among all the feasts mentioned by that poet, we never
meet with game, poultry, or eggs Nothing of this kind
appears even on the tables of Penelope's suitors, al-
though the poet represents them as abandoned to excess
and luxury. It is precisely the same thing with respect
to fruits and vegetables, which are never once mentioned.
Onions, indeed, are once served up, but it is only to
excite thirst, I/iad. 1. xi. v. 629.) " Wlien Homer com-
posed his poems," says Lord Kames, " at least during
the Trojan war, the Greeks had not acquired the art of
gelding cattle ; they ate the flesh of bulls and of rams.
Kings and princes killed and cooked their victuals

:

spoons, forks, table-cloths, and napkins, were unknown.
They fed sitting, the custom of reclining upon beds be-
ing afterwards copied from Asia; and, like other savages,
they were great eaters." Sketches of Afan. b. i. sk. 4. 1.

2. Clothing is one of the most obvious and useful of
human inventions ; and one evidently of the iiighest an-
tiquity. The paradoxical Lord Monboddo has, indeed,
maintained, that the invention of clothes is one of the
most pernicious innovations of human perverseness. He
decides, that man is by nature intended to live in tiie

open air, like horses and oxen ; a life of all otiiers, he
thinks, the most conducive tohealth. That the contact
of the air, and its action upon the body, tends to in-
vigorate it, is, he thinks, obvious to the senses. For
the skin tliat is exposed to it, has a firmness and elas-
ticity which no skin covered can have ; the colour of
such a skin being the true carnation, very different from
the livid white of our clothed skins, which is truly the
colour of a white negro, (a diseased and unnatural ani-
mal,) not of men in the natural state. In the height of
his philanthropy, his lordship proposes, as the only re-
medy for the pernicious fashion of wearing clothes, that
they should be made as loose and flowing as possible ; and
that we should be much in the open air, as the Greeks
were, busied in gymnastic exercises, and making frequent
use of friction and anointing. ./Inc. JMetajih. vol. ii.

It would be very idle to waste time in endeavouring
to refute these paradoxical opinions, of which the ab-
surdity is sufficiently apparent. Some kind of cover-
ing for nakedness has been adopted by almost every
tribe of men, in all ages of the world, if we except a
few of the most barbarous savages. Nor has this always
arisen from the necessity of securing the body against
the injuries of the air. Tliere arc many climates where
such a precaution would be a!to;<ether superfluous; but
even the inhabitants of these, from the remotest ages of
the world, have been accustomed, from a sense of de-
cency, to cover some parts of their bodies ; while those
of colder regions have been necessit.ited to resort to
clothing, on account of the rigour of their atmospiiere.
What was thus at first assumed from necessity, or in-
stinctive modesty, was afterwards contitiued from choice
and the love of ornament. The art of making elegant
and costly garments, was, in fact, invented in tlie mild-
est ci'maies; and not in those where there was most
occasion for a covering to the body.

3 O



474 ARTS.

Men at first, ub it is naiural to suppose, made use of

such vestments as were readiest found, and needed the

least preparation. Leaves, herbs, or buh'ushes, rudely

interwoven, furnished a covering for some nations; and
others employed for the same purpose the bark of trees,

{Letires Edif. t. 2.) The skins of animals, however,

appear to have been the most universally employed for

garments, in these earlier ages. But the people of these

times knew not at first the art of softening or rendering

them flexible, but wore them in the state in which they

came from the bodies of the animals. It is evident, that

these skins, when hardened and contracted, must have
formed a very uncomfortable covering ; so that men
would soon apply themselves to find out a method of

rendering them ductile. Their first operations, howe-
ver, would be very simple. The ancient annals of Chi-

na inform us, that it was Tchin-fang, one of their first

kings, who taught men to prepare the skins of animals,

by taking off their hair, witli a kind of rollers of wood,

(Extr. des Hist. Chin.) The savages of North Ameri-
ca prepare the skins they use for clothing, by first steep-

ing them a considerable time in water, then sci aping

ihem, and afterwards rubbing and dressing them by

main strength. To soften them still further, they be-

smear them with tlie fat of some animal, {^Mimrs des

Sattv. t. 2.) The inhabitants of Iceland make use even

of less art. They take the skin while it is warm, and by

pulling it backwards and forwards against their knees,

they strip off the wool or hair. After having moistened

it with water, they stretch it as much as possible, nail it

against a wall, and leave it to dry in the open air. They
afterwards take care to rub these skins, every four or

five days, with the livers of very oily fish, which keeps

them soft and pliant, {Hist. JVat. de I'Islande, t. 1.) The
inhabitants of Greenland, though a very rude and sa-

vage people, are somewhat more artificial in their man-
ner of preparing the skins of deer and sea-dogs, with

which they clothe themselves. They rub them first with

urine, fat, &c. and then beat them very much with

stones, to soften and render them fit for the purposes

for which they design them, [Ibid. t. 2.) The art of

tanning leather, by means of oak bark, and other vege-

table astringents, is a comparatively modern invention,

and might have been accidentally discovered by wash-

ing, or steeping hides in water which happened to have

an impregnation of this kind.

As mankind became more civilized, they perceived

that a better use might be made of the spoils of animals,

than converting their skins into garments. Being in the

habit of taking off the hair or wool from the hide, they

naturally thought of forming out of this a covering for

their bodies, which should at once be substantial and

warm, and more pliable than furs or leather. The in-

vention of woollen garments is very ancient. It appears

by the book of Genesis, that in the patriarchal ages, the

people of Mesopotamia and Palestine were very careful

in shearing their sheep, for the sake of the wool. We
may suppose, that at first their woollen stuffs more near-

ly resembled felt than cloth ; being formed merely by

uniting and spreading out the wool into an uniform

compacted mass, and aiding the natural tendency of its

fibres to unite by means of some glutinous substance.

Felt, probably of this kind, seems to have been greatly

in use among the ancients, {Plin. 1. viii. s. 73.) And
several Tartarian tribes, at this day, have no other me-

thod of forming their wool into garments, (see Pallas's

Travels.) The cloths of the South Sea islanders are

formed out of the inner bark of trees, somewhat in this
manner, being pressed into thin and uniform masses,
and rendi;ied tenacious by a glutinous substance, so
that tlicy are manulactured much in the same way as
our modern paper.

The invention of spinning and weaving is a prodi-
gious iniprovement in the art of making clothes ; but it

is of so high antiquity, that its history cannot be traced.

The Egyptians say, it was Isis that taught the art of
spinning, {Mart. CaficUa, t. 2.) The Chinese give the
honour of this invention to the consort ot their emperor
Yas, {Martini, t. 1.) The Greeks ascribed it to Miner-
va; the Lydians to Arachne, {Pliny, 1. 7. s. 57) ; aiiO the
Peruvians, to Mama-sella, wile to Manco-capac, their

first sovereign, {hist, des Incas, t. 1.) So that tradition

is so far uniform, as to attribute the invention of the art

of spinnuig to a female ; and we may say the same thing
of the allied arts ot weavmg and sewing. However this

may be, these are undoubtedly arts of very great utili-

ty, and not of very obvious discovery. The process of
weaving by means of warp and woof, is exceedingly in-

genious, and cannot be performed without the aid of
appropriate machinery. Many conjectures have been
proposed about its origin. Some will have it, that we
owe the first suggestion of this art to the spider, which
forms its web into meshes consisting of a kind of warp
and woof. Otliers suppose, that the idea of warp and
woof might first strike men from an inspection of the
inner bark of certain trees, which bears a very great
resemblance to a web ; the fibres being interwoven, and
crossing each other almost at right angles. However'
this may be, the invention of weaving is extremely an-

cient ; and is frequently referred to in the patriarchal

ages. Thus Abraham, in refusing the booty offered

him by the king of Sodom, says, " I will not take from
a thread of the woof, even to a shoe-latchet." Moses
says, that Abimelech made a present of a -veil to Sarah ;

and also, that Rebecca covered herself with a veil when
she saw Isaac. Jacob gave his son Joseph a coat of
manij colours, and Pharaoh arrayed this patriarch in -ves-

tures offine cotton. In the book of Job also, mention
is made of a weaver's shuttle. Ch. 7. v. 6.

The art of weaving is therefore of great antiquity;

and appears even to have arrived at considerable per-

fection in the remotest ages. To do this it is not neces-

sary to have recourse to very complicated machineiy.

The inhabitants of the East at present weave very fine

and beautiful stuffs with a few simple instruments. A
shuttle, and a few small pieces of wood, are sufficient

for their purpose. Lettres Edif t. I.

It may not be improper to observe, that in ancient

times the work of weaving was perfomied in a standing

posture. This is attested both by Homer and Virgil.

(//. 1. 1. V. 31. Georg. 1. 1. v. 294.) The warp was ex-

tended perpendicularly from top to bottom, and kept firm

by means of a piece of wood, to which heavy weights

were appended. The Egyptians, it is said, were the

first who changed this incommodious and fatiguing pos-

ture into that of sitting at the work, as our weavers do

at present. (Junius rfe Pict. Vet. 1. 1. c. 4.) It is well

known that it was women alone who originally spun,

wove, and even dyed wool and cloth.

Besides the materials for clothing furnished by the

animal tribes, there are a variety of plants, such as cot-

ton, flax, hemp, Stc. which supply a substance exceed-

ingly proper for this purpose. It probably would not

be long before men began to manufacture cotton. The



ARTS. 475

seeds of tbis shrub arc lodged in a kind of down, which
has a great resemblance to fine wool, and requires but

little preparation to render it fit for spinning. We may
therefore conclude, thai cloth of cotton was a very an-

cient invention. Tne robe in which Pharaoh arrayed

Joseph was of this material ; at least, it is generally

thought by the coninientators, that by the term bijssus,

which Moses employs to describe the nature oi the stufi'

of which this robe was made, we are to understand cot-

ton. The use of flax, hemp, and other filamentous

plants, was by no means so obvious as that of cotton.

Their fibrous parts must first be disengaged from the

bark and wood, before tliey can be spun and wove. In

order to accomplish this, ii is necessary, first to steep,

them in water, then to break and switch them, and last-

ly, to comb or heckle them. It cannot, however, be

doubted, that robes of linen were used in very ancient

times. Flax appears to have been cultivated in Egypt
from time immemorial : it is mentioned by Moses as

having been destroyed by the supernatural hail, which
was one of the plagues sent down by the Lord upon
Pharaoh. This legislator also forbids the Israelites to

wear a garment made of linen and woollen cloth toge-

ther. Deut. xxii. 1 1.

It is only necessary to add to this part of our subject,,

a few words respecting the various modes of forming
the materials of clothing into a compact and commodi-
ous covering for the human body. Before thread was
invented, garments, which were then commonly mude
of skins, were sewed together by means of slender

thongs of leather, or fibres formed out of the entrails

of animals. Many savages of Africa and America use

the sinews of animals for this purpose ; and the Green-
landers sew their garments by means of slender thongs
formed out of the guts of sea-dogs, and other fish dried

in the air. [Hist. JVat. de I'lslande, t. 2.) The place of

needles, or awls, was anciently supplied by thorns, sharp

bones, and the like. The ancient inhabitants of Peru,
though in many respects a civilized people, had no other

method of sewing and fastening their vestments, than

by means of long thorns, i^Hist. des Incas, t. 2.) ; and
many other tribes might be mentioned who, to this day,

are reduced to the same expedients.

3. We have, in the last place, to make some observa-
tions on the useful art of architecture, and those mecha-
nic arts to Mhich the progress of architecture probably
gave rise ; particularly metallurgy, or the working of
metals. In all ages mankind must have been obliged to

seek for shelter against the injuries of the air, and the as-

saults. of wild beasts. The hollow of a tree, the cavity

of a rock, or a den uiiQer ground, seem to have sufficed

for some of the rudest tribes of men, such as the Afri-
can Troglodytes; but the desire of seeking for more
convenient and agreeable habitations^ could not be long
of being felt. The nature of the climate, and the ma-
terials which it most readily afforded, regulated, in a
great degree, the construction of the first buildings in

which men sheltered themselves. The first dwellings
in Egypt and Palestine were of reeds and canes inter-

woven, [Diod. 1. 1.) The huts of some savages are of
the bones and skins of fish ; others are of the bark of
trees ; many are of turf or clay.

Wood is a material so proper for building, that men
would, in all ages, employ it for this purpose, in places
where it could be easily procured. The branches of
trees, stuck in the ground, and rudely interwoven, form-
ed a very convenient material for constructing huts

;

and when daubed with clay, and covered over with leaves
or turf, presented a model of those cabins, in which, ac-
cording to Viiruvius, the earliest tribes of men were
contented to dwell, (1. 2. c. 1.) If they had occasion to

fell whole trees, they accomplished this, as tlie savages
do at present, by the help of fire. They undermined
them by little and little by torches or firebrands kepf
burning close to the tree; and by tlie same means they
could divide a tree into the requisite lengths. By de-
grees, however, tools for cutting and smoothing wood
were invented ; which were at first nothing more than
sharp stones, which were at the same time sufficiently

hard, and free from brittleness. The greatest part of
the American nations have no other tools for hewing
wood to this day.

The use of bricks, or masses of clay fomied in moulds,
and dried in the sun, or baked in stoves, as tiie materials
of building, is of very great antiquity, and is a suffici-

ently obvious invention. According to Moses, the tower
of Babel was built of bricks ; and in the most ancient
ages, the Egyptians made use of bricks for building
their houses, and tiles for covering them, {Plin. 1. ".)

To employ stones for the same purpose was exceeding-
ly natural, where they were abundant, and found in

masses sufficiently small to be conveniently moved about.

While men continue in the hunting or pastoral states,

they will not think of building very substantial habita-

tions : a slight hut, which may serve as an immediate
shelter from the inclemencies of the weather, such as
the wigwhams of the North American Indians, will be
considered as enough for one who changes his place of
residence with the change of the seasons. It was agri-
culture that gave birth to the construction of houses of
a substantial and finished form, and to all tlie refine-
ments subsequently introduced in the architectural art.

The assiduous cares and constant attendance which this
way of life requires, arc inconsistent with emigration
from place to place, and oblige men to become stationa-
ry, by which they are induced to provide themselves
with lasting and commodious habitations. In Chaldsea,
where agriculture was speedily established after the
flood, men soon began to dwell in cities. Moses has
preserved the names of three, whicli were erected by
Nimrod, (Ge^. x. 10.) ; and Assur, a short time after,

founded in the same tlistrict Nineveh, and two other ci-

ties. In Palestine, in Egypt, and in other eastern coun-
tries, there were cities from the most remote antiquity :

though it is probable that the houses of these ancient
cities were of very slight materials, and rude workman-
ship.

Tbat solid buildings of hewn stone may be erected
without the aid of the complicated machinery which we
now employ, is proved by the example of the people of
Mexico and Peru. When visited by the Spaniards, they
had neither carts, sledges, nor beasts of burden ; but
transported all their materials by mere manual labour.
They knew nothing of scaffolds, cranes, or other ma-
chines proper for erecting liuildings, and were even ig-
norant of the use of iron. Yet notwithstanding all this,

they had the address to raise structures of stone, which
are beheld with admiration even at the present day.
Their mode of proceeding was, to break their stones
with certain flints, which were very hard and black

;

and then to polish them by rubbing them against one
another. Ulloa, 1. 1.

It is not improbable, that the same laborious and te-

dious method might have been employed in the struc-

3 O 2
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turcs of stone which were erected during the primitive

ages. At any rate, the art of hewing stones, and building

houses of them, is of very great antiquity ; and the same
thing may be said of the use of lime and mortar. It

seems to have originated in Egypt, where wood is very
scarce, insomuch that the people of tiiat country were
obliged to supply their lurnaces with straw and stubble,

{Exod. c. V. V. 7.) Building with stone was, therefore,

in a manner necessary ; and accordingly was adopted in

the very earliest ages. The upper part of Egypt abounds
in fine marble ; and the Egyptians seem very early to

have contrived methods of transporting this material with
ease. Almost from the commencement of their monar-
chy, they had drawn canals from the Nile, which com-
municated with and fell into one another, (^Diod. 1. 1.)

It appears also, that wheel-carriages were very ancient

in Egypt; for chariots were common there, in the age
of Joseph, {Gen. c. xlv. v. 19.) This may serve to di-

minish our wonder, at those stupendous erections of cut

stone, the pyramids, which were finished in Egypt before

the sera of authentic history ; and of which the purpose
has not been satisfactorily ascertained even to the pre-

sent day. They could only have been formed in a coun-
try naturally abundant with well formed blocks of the

finest marble, and where a ready conveyance by water
naturally presented itself.

Architecture can never arrive at an advanced state of

improvement, without the assistance of appropriate tools,

for executing the various mechanical processes which
it requires ; such as cutting and smoothing the stones,

and raising them to their proper situation ; hewing the

wood required for the internal parts of the structure, and

conveniently fashioning it into its appropriate shapes,

&c. Hence arises the art of working metals, which are

the only substances adapted, by their superior hardness,

tenacity, and ductility, to form every kind of tool that the

exigencies of the workmen may require. Thus agricul-

ture may be considered as the parent of metallurgy,

through the medium of architecture.

According to Moses, the art of working metals, and

even iron, was known before the deluge, {Gen. iv. 22.)

But that dreadful calamity deprived the greater part of

mankind of this, as well as other arts useful to life. It

was not long, however, after this period, till some me-
tals, at least, were known to the eastern nations ; for in

the days of Abraham, they seem to have been common
in Egypt, and several countries in Asia. The metals

most anciently in use seem to have been gold, silver, and

copper ; as these are the metals which are most fre-

quently found in a native state, and may be separated

from their ores with the least difficulty.

In many parts of the world, these metals, and particu-

larly gold, may be found without the necessity of dig-

ging into the bowels of the earth. Torrents pouring down
from the mountains deposit great ([uantities of gold in

the sand and gravel of certain valleys, and in th^ beds

of brooks and rivers. The ancients speak of several

rivers, famous for rolling down gold, silver, copper, and

even tin, in their waters, [Strabo, 1. 3.) ; and we still

know of certain streams, which enjoy this advantage.

Gold is found in this way, not only in grains, but in mas-
ses of considerable bulk. In Peru pieces of virgin-gold

have been found, some of which weighed more than an

ounce, and in Africa we have heard of natural ingots of

a still larger size. Where the gold is divided into mi-

nute particles, and mixed with the sand or gravel, little

trouble is necessaiy for collecting it, and forming it into

masses. Nothing more is necessary than to wash the
earth well, and collect the grains of metal which sub-
side, in order tnat they may be melted into solid ingots.

Tlus art was well known to the ancients, {Pliny, 1. 33.

s. 21.) ; and is still practised in many parts of the world.
Little greater difficulty would be experienced in the
early ages in procuring silver and copper. Both these
metals were deposited in a pure state, in the beds of
rivers, as well as gold, {Strabo,\. 3.) ; and this continues
still to be the case. They are also found in consider-

able masses ready for use, at or very near the surface of

the earth. In some parts of Peru they find large pieces
of virgin silver, only by digging lightly in the sand. It

is the same with copper. The ancients speak of coun-
tries where that metal was found naturally pure, (Arist.

de Mirab. AusciUt.') ; and in Louisiana and Canada, they
gather red copper in a pure state, {Rec. des Voy. au A^ord.

t. 9.) Masses of this metal, weighing 150 quintals, and
in a state fit for working, have been discovered. Foyag,
de Frezier.

Even when men came afterwards to dig for metals in

mines, they would at first find little difficulty in I'efinLng

them ; for on the tops of mines, metals are commonly
found quite pure, or with veiy little foreign admixture.
At the discovery of the famous mine of Potosi, the vein

was so rich, that the metal appeared elevated like a rock
above ground. According to Acosta, it was a kind of
ridge upon the top of a mountain, three hundred feet in

length, and thirty in breadth, {Hist. A'at. des Indes.) la
the mhie of Salcedo, saysUlloa, they at first found lumps
of silver, which gave them no farther trouble than to

cut them with the chisel; and on the mountain Ucun-
taya, there was discovered, in the year 1713, a prodigi-

ous crust of solid silver, which yielded several millions.

Alonso Barba affirms, that the mine of St Elizabeth was
almost entirely of pure silver ; and that in the same dis-

trict, there was another mine, whose surface was pure
copper, (t. i.) In the mines of Roussillon, the workmen
find sheets of red copper, formed by nature, very fine and
ductile ; which are either scattered amongst the gravel,

or pasted, as it were, against the stones, (Le Monnier,
Hist. JVal.) In Hudson's Bay there is a mine of red cop-

per, so rich and pure, that without using fire, and only

by beating it between two stones, the inhabitants are

able to form it into all kinds of utensils that they have
occasion for, {Rec. des Voy. au A'ord. t. iii.) It is reason-

able to judge of the ancient mines by these specimens of

the metallic treasures of modern countries which are

but little frequented ; and when we consider these facts,

we shall not be greatly surprised at the abundance of

implements of metal in very remote times.

Copper is a metal of great tenacity, and considerable

hardness ; so that it furnishes a material not unfit for

the fabrication of workmen's tools, and cutting instru-

ments. The swords, hatchets, and daggers of many an-

cient nations were of copper, either pure, or mixed with

tin, by which its hardness is considerably increased.

The arms of the Egyptians were commonly of this me-
tal, {Diod. 1. i.) Job speaks of bows of brass or copper,

(c. XX. v. 24.) Herodotus assures us, that the Massa-

getae had their axes, pikes, quivers, hatchets, and the

very trappings of their horses, of this metal. In Eng-
land, Switzerland, and Germany, but more especially in

the northern parts of the continent, arms, rings, and

other instruments of copper, have been frequently found

in ancient tombs. It was the same in America ; the

arms and tools of that part of the world were of copper,
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{Acoita.) In Japan, even at this day, those implements

which in other countries arc iiiuile ol irun, are there made
of copper or brass. Ktem/i/cr, t. i.

But copper is very inierior, as a material for sharp

edgctl instruments, to iron, wliich may be m^de, by cer-

tain processes, to cut the hardest substances, and to re-

tain lis edge for a long time. Iron, however, is by no

means easily disengaged ironi its ore ; and is hardly

ever found naturally in a metallic slate. To convert the

ore of iron into metal, it must be pounded and waalied,

and smelted by intense lieat more than once, ana in con-

tact with charcoal, or some substance capable of reviving

It from the state of dross; and to form it into steel, still

more complicated processes are necessary. Yet iron

seems to have been in use in very remote ages. JVIoses

makes frequent mention of it. He celebrates its great

hardness, [Lev. xxvi. 19.) ; takes notice, that the bed-

stead of Og, king of Bashan, was formed of it, (Deut. iii.

11.); speaks of mines of iron, (Id. viii." 9.) ; and com-
pares the severity of the servitude of the Israelites in

Egypt, to the heat of a furnace for melting that metal,

(Id. iv. 20.) By the same authority we find, that swords,

knives, axes, and tools for cutting stones, were made of

iron in those ancient ages ; so that we may conclude,

that the art of tempering it, and converting it into steel,

was known at that period.

Various suppositions may be made concerning the cir-

cumstances which first suggested to men the art of con-

verting the more refractory ores into metal. Volcanoes
might have originally given them some ideas of metal-

lurgy, by the streams of melted minerals and metals
which they sometimes throw up. Most writers, how-
ever, agree in ascribing this discovery to the burning of

forests, where the soil was rich in metals, which would
thus be melted and diffused around on the surface of the

earth. It was in this manner, according to the tradi-

tions of Greece, that iron was first discovered on mount
Ida, (Lucre!. 1. v.) It was to a similar accident that the

discovery of the silver mines of the Pyrenees was at-

tributed. These mountains, it is said, were formerly co-

vered with thick woods. Being accidentally set on fire

by some sliepherds, the conflagration continued to rage
for many days, till at length streams of pure silver began
to flow from the sides of the mountains down into the
plain, [Diod. 1. v.) It is related, that the leader of a new
colony in Paraguay, observing a stone of uncommon
hardness, and spoiled with black, took and threw it into

a very hot fire ; soon after which a quantity of iron was
observed running from the fire. {Letr. Lilijf.t. 11.) The
captain of a Spanish ship, it is said, being o!)liged to put
in at a desert island, there repaired his ship's furnace.

In making the hearth, he used several layers of earth.
When he arrived at Acapulca, the whole crew were
greatly surprised to find, under the ash-pan of the fur-

nace, a solid mass of gold, which the violence of the fire

had melted and separated from the earth. Gemelli,t. v.

It is not improbable, that in some such way as this
the idea of extracting metals from their ores, by means
of fire, was first suggested. If a person should by ac-
cident have observed a liquid matter flowing from a melt-
ed ore, and assuming various shapes as it cooled, his
curiosity would be excited; he would naturally repeat
the experiment ; and thus by degrees the art of smelt-
ing metals would be found out. The discovery of mines
of metal hid in the bowels of the earth, wri' probaMy
equally accidental. Torrents of rain, tempests of wind,
or thunder, might break off fragments of rocks or moun-

tains, and thereby betray the metallic treasures which
they contained. Sometimes the winds, by tearing up
trees by the routs, have discovered metals and minerals.
Labouiers in uigging have sometimes hit, by accident,
upun very rich mines, [Lett. Ldi/.u iv.) This was the
way in which, according to Justin, the gold mines that

formerly rendered Spain so famous were discovered, (1.

xliv. c. 3.) What accident thus laid open, the persever-
ing industry ofman would soon sulhcienily explore.
We shall not extend the detail of the invention of par-

ticular arts any tariher, but take leave of the subject of

the useful arts with a lew general remarks. The pro-
gress of the arts is oflen very anomalous; and frequent-
ly much slower than we should naturally expect. The
attractive jjower of the loadstone was well known to the

anoients; yet they were ignorant of its polarity, a pro-
perty by which it has become so beneficial to man. This
property, if we may credit an old French poem, was
known in France before the year 1180; yet it was long
after this before any one thought of constructing a mari-
ner's compass. The first of these known in Europe
was exhibited at Venice anno 1260, by I'aulus Venetus,
as his own invention, though probably borrowed from
the Chinese. It was many years after, however, that it

was first employed in navigation by Flavio, or John
Gioya of Arnalphi, who also passed for the inventor.

Although this instrument has been used in China for

navigation for time immemorial
; yet to this day it is

not near so perfect as it is in Europe. Instead of nicely

suspending it, in order to make it act freely, it is pla-

ced upon a bed of sand, so as to be deranged by every
motion of the ship ; and it is neither of a size nor form
at all fitted for accuracy.

The history of the Portuguese discoveries on the
west coast of Africa, affords another example of the slow
progress of the arts at certain periods. In the begin-
ning of the fifteenth century, their knowledge of this

coast was bounded by a promontory situated in 28° north
latitude, which, as it never had been doubled by the ves-
sels of Europe, received the name of Cape A'on. In
1410, the celebrated Prince Henry of Portugal fitted out
a fleet of discovery, wdiich doubled Cape Non, and pro-
ceeded along the coast to 25°, as far as Cape Bojadore,
but had not the courage to pass this promontory. It was
not till 1439, that a Portuguese captain doubled Cape
Bojadore, in consequence of a storm, and the next year
the Portuguese reached Cape Blanco, lat. 20°. Between
this period and 1486, the Portuguese made frequent voy-
ages to Africa, and discovered and took possession of
the various islands near its western shore. But it was
not till this latter year that Bartholomew Diaz, employ-
ed by John II. of Portugal, doubled its southern pro-
montory, the Cape of Good Hope, which he called Cabo
Tornientoso, or the Cape of Storms, from the tempes-
tuous weather he experienced in its neighbourhood.
From that period the progi-ess of discovery was as ra-

pid as before it had been dilatory ; and before the century
was completed, the Indies had been visited by Vasco de
Oama, by this newly explored route ; Avhilc a new and
unheard of continent had been discovered in the west,
by the genius and perseverence of Christopher Colum-
bus.

The history of printing affords anotiier remarkable
example of the slow degrees by which new arts are
brought to light. It is certain that the Romans were in

the practice of carving letters on blocks of wood, and of
employing them on certain occasions to abridge the trou-
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ble of writing, by stamping names and inscriptions on

parchment or wax. Nothing can niake a nearer approach

lo the art of printing ;
yet that invention was reserved

for an obsciu'e monk in the beginning of the Bfteenth

century. 'I'lic Chinese have for centuries practised the

art of printing books from blocks of wood, on which they

carve the contents of u wiiole page ; but they have ne-

ver yet thought of the invention of moveable types, by

vhich the labour of printing is so wonderfully expedi-

ted.

An ingenious artist, who has lately published lectures

on the art of engraving, Mr Landseer, has offered some

observations which may serve to account for the slow

progress of the art of printing; and to shew, that the

progress of one class of the arts may be materially affect-

ed by that of another class, with wnich they might seem

at first to have very little connection. " In tracing effects

to their true causes," says he, " it ought not to be for-

gotten, that the great benefits we have derived, and con-

tinue to derive, from engraving and printing, ought, in

fairness, to be partly ascribed to the discovery of the

means of converting rags into paper ; this probably helji-

ed to suggest the idea of printing ; and perhaps two

centuries and a half had scarcely more than brought

this invention to the degree of perfection necessary for

the reception of impressions from types and engravings.

Had the modern art of making paper been known to the

ancients, we had probably never have heard of the names

of Faust and Finiquerra; for, with the same kind of

stamps which the Roman tradesmen used for their pot-

tery, and packages, books might also have been print-

ed ; and the same engraving which adorned the shields

and pateras of the more remote ages, with the addition

of paper, might have spread the rays of Greek and

Etrurian intelligence over the world of antiquity," (p.

198.)

Necessity, it has been often remarked, is the parent

of invention : Hence we are not to expect the arts to

flourish most in countries where natuie has been the

most bountiful. Certain disadvantages of situation, and

difficulties to be surmounted, seem necessary to stimu-

late men to those happy efforts which excite the grati-

tude of posterity, by the permanent benefits derived

from their improvements, in whatever conduces to the

convenience of life. It was not in the luxurious plains

of Asia, that the arts of greatest ingenuity and useful-

ness came to maturity, but the comparatively barren ter-

ritory of Phoenicia and of Greece. The Phoenicians,

like the mode^i Hollanders, were circumscribed within

a narrow territory, very inadequate to a full supply of

their wants. But they were active and enterprising,

and possessed the advantage of a situation peculiarly

well fitted for commercial intercourse. They arc ho-

noured by antiquity as the inventors of commerce ; and

the instructors of other nations in the practice of that,

and of the art of navigation. To them tlie ancients like-

wise ascribe the invention of weights and measures, {Po-

lijd. Virgil. 1. i. c. 19.) ot arithmetic, {Slraho, 1. 17.)

and of writing, {lb. 1. 16.) They also peculiarly ex-

celled in various manufactures suited to the taste of the

wealthy and luxurious, and formed with great ingenuity

and skill.

The sciences, although they are undoubtedly the off-

spring of the arts, yet are most congenial to a people

who possess ease and Itisure. It is to leisure that they

owe their origin, as Aristotle long ago observed ; who

accounts, upon this principle, for the great progress

which the Egvptians had made in mathematics, [Metaph.

1. i. c. 1.) The Chaldaeans and Babylonians, like the
Egyptians, possessed ease and leisure ; and among
them also the sciences flourished, although they were
averse lo the pursuits of commerce and navigation. In
Egypt, we know that commerce was in such disrepute,

that the men disdained to meddle with it, and left it

entirely to the women, {Herod. 1. 2. n. 35.) It was a

maxim with this people, as it is with the Chinese and
Japanese at present, never to leave their own country ;

and, like them too, they exeluded all strangers from
their harbours. As Canton, in China, is tlie only har-

bour where strangers are admitted, so Naucratis, in

Egypt, was the only harbour where the^' were received ;

unless they made oath of being forced in elsewhere by

stress of weather, {Herod. 1. 2.) Yet the scientific at-

tainments of the Egyptians were the admiration of all

antiquity, and have been the object of much research

even in modern times. Psammetichus, who was king
of Egypt about the year 570 before Christ, first altered

the policy of his nation respecting foreigners, to whom
he opened his ports. This policy was continued by his

successors ; and it was said to be by the command of his

son Nechos that the Phoenicians undertook the celebra-

ted voyage, in which it is supposed they circumnaviga-

ted Africa.

II. The fine arts come next to be considered, which are

of later birth than the useful arts, as men must first pro-

vide for the necessities, before they can think of the em-
bellishments of life. The taste for these embellishments,

however, is so inherent in man, that even in the most
remote periods of the history of any tribe or nation, some
rude traces of such arts as painting, poetry, music, and

sculpture, may be detected. " In the course of my re-

searches," says M. de Goguet, " I have all along ob-

served, with astonishment, that the merely pleasing arts

have been as ancient in their origin as those of the most
indispensiblc necessity Tubal, the inventor of musical

instruments, was brother to Tubal-Cain, the inventor of

metallurgy." Origin oj" Laws, Isfc. b. 2. c. 4.

Under the denomination of fine arts are commonly
comprehended, not only painting, poetry, music, and

sculpture, but architecture, engraving, gardening, elo-

quence, and dancing. Our observations, however, shall

be chiefly confined to the first four of these, as present-

ing characteristics the most worthy of notice in a gene-

ral detail like this ; or, rather, we shall speak only of

the first three, since painting and sculpture are so close-

ly related, as not to require a separate discussion in the

observations which are to follow.

The Greeks, who were fond of claiming to themselves

the invention of every art and science, have not scru-

pled to assign the precise origin of painting, poetry,

and music, and to name their fortunate inventor. To
Apollo they ascribe the honour of inventing poetry ; to

Mercury that of inventing the lyre, the first of musical

instruments. The shell of a tortoise, they say, having

been exposed on the shore, till the flesh was entirely

dried up, and nothing but the sinews remained, stretch-

ed over its concavity, was observed by Mercury, when

bi-eathed upon by the wind, to emit musical sounds; and

it was this that suggested to him the construction of

the lyre, which was first formed of tortoise shell, with

chords stretched across it. An equally ingenious fable

was invented by the Greeks, to account for the origin

of the art of designing. A fond female, watching by her

sleeping lover, observed that his shadow, projected on

the wail, exhibited the exact lineaments of his coun-
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tcnance. Desirous of retaining the resemblance, when
the original was gonc^' she instantly tiacecl upon the

wail the i'aitiilul oiuliiie ; and thus gave rise to an art,

which is still more dearly prized by lovers than the rest

of mankind.
Such fictions delight us in the poets, but cannot sa-

tisfy the inquisitive research of the philosopher. The
arts just mentioned arc not the invention ol any age^ or

of any country : They spring from the natural propensi-

ties of mankind, and fill up the idle hour of the savage,

as well as the more luxurious leisure of the fastidious

member of polished society. The origin of these arts,

which, wuh others of the same class, are commonly
called imitative, seems to have been well assigned by
Aristotle: "Man," says he^ " is the most imitative oi

. animals," i^ii^tiriKaTccTov ^dav. " Imitation is natural to

the imman race, even fiom childhood ; and it is in this

way tnat we acquire our first knowledge, in which re-

spect wc differ remarkably from oth»r animals. All men
delight in imitation, and can find plea'sure in contenlpla-

ting tne resemblances of things, of which they could nol

behold the reality without pain ; such, lor example, as

the figures of wild beasts, and of dead bodies. The
cause of this is, that to exercise the understanding is"

not only delightful to philosophers, but to all the rest

of mankind. On this account men are pleased to be-

hold resemblances, because this furnishes them with an
opportunity of reasoning, and exercising the understand-
ing." J-'oct. c. 4.

Painting is so obviously an imitative art, that we need
seek no other reason for its origin than that which is

here assigned by Aristotle. The attemps which are

made by savages in this way, or in the kindred art of
sculpture, are, in fact, so rude and barbarous, that they
have nothing else to recommend them than the imper-
fect resemblance which they exhibit to the works of na-

ture. It is only in periods of refinement that the arts of

design address themselves to the finer emotions of the

heart, and exhibit a faithful copy of the finest propor-

tions and colourings of nature, of the delicate touches
of passion, and expressions of sentiment. These arts

are then more than imitative, and, when capable of such
superlative excellence, the painter, or statuary, may be
allowed to have arrived at the rank of a creator.

The claim of poetry and music to be called imitative

arts, is not by any means so apparent ; and this charac-
ter can be only partially applied to them. It may be
proper here to inquire, in what respect they really are

imitative arts, and how far painting excels them hi this

particular; as such an inquiry will serve better than any
thing else to point out the characteristic differences,

and peculiar excellencies of each of these arts, and to

suggest the probable causes of their origin. In this

enquiry we shall take the learned Mr Harris for our
guide. See his Discourse on Music, Painting, a?id Poe-
try.

1. Painting is capable of imitating whatever can be
represented by fgure and cohur. Of this nature are
all kinds of inanimate and vegetaljle matter; such as

flowers, fruits, buildings, and landscapes; the various
tribes of animals, such as birds, beasts, herds, and
flocks; also certain motions and sounds peculiar to each
species of animal, when accompanied with conjigura-

tions which are obvious and remarkable. Instances of

this kind are the flying of birds, the galloping of horsts,
the roaring of lions, the crowing of cocks. And the
reason is, that though to paint motion or sound be im-
possible, yet the motions and sounds here mentioned,
having an immediate and natural connection with a cer-
tain visible configuration of parte, the mind, from the
view of this confrguiation, conceives, insensibly, that of
Svhich it is the sign; and thus, by a sort of fallacy, the

'

sounds and motioiis themselves appear to be painted.
Homer, in the account of Achillcs's shield, describing
the picture of a bull seized by two lions, says of the
bull: i i'e fj.xK^a fiiuvKUf Ukith ; "he, bellowing loudly,
was dragged along." Where Eustathius, commenting
on this bellowing, says, fn iJ'^As t£ irxm»^' ;

" as he (the
bull) made plain, in the picture, by his attitude."

Again, painting is capable of imitating the human
body, in all its appearances of male, female, young, old,
handsome, and ugly; and in all its attitudes, as lying,
silling, standing. Sec. It can imitate the natural sounds

\peculiar to the human species, such as crying, laughing,
hollowing, Sec. because these are all expressed by pe-
culiar configurations ; all the energies, passions, and
affections of the soul, which are, in any degree, more
intense or violent than ordinary; for these all procluce
some visiliie effects upon the body ; such as a particular
redness or paleness of the countenance ; a particular
modification ol the muscles, or a particular attitude of
the limbs; also all actions and events, which are com-
pleted by a short and self-evident succession of in-
cidents; or %vi^ich appear to take place in the uislant
of time to which the situation of the figures in the pic-
ture refer.

Moreover, a picture may represent an extended ac-
tion, if it be one of which the incidents are during the
whole succession the same, or similar. Such, for ex-
ample, as a storm at sea; of which the characteristic
incidents may be nearly all included in foaming waves,
a dark sky, ships out of their erect posture, and men
hanging upon ropes: Or a battle, which, from begin-
ning to end, presents nothing but bloodshed, fire, smoke,
and disorder. A sea-fight, and a land-battle of cavalry,
were subjects recommended by the celebrated painter
Nicias, who inculcated upon his fellow-artists the im-
portant doctrine often too little regarded, lliat the sub-
ject itself is as much a part of the painter's art, as the
poet's fable is a part of poetry. {Demet. Phal. p. S3,
edit. Oxf ) However numerous the circumstances be,
which are comprehended in an action, they may be
justly represented by painting; if they thus concur in
the same point of time (for painting is not bounded in
extension as it is in duration,) and the greater the va-
riety of a composition, if it be consistent with unity, the
greater also is the beauty and perfection. Those actions
which are generally known, such as remarkable histori-
cal events, are the fittest for painting ; because the
spectator's memory can supply both the previous and
the subsequent, to that point or instant which the pic-
ture represents. So necessary is it to attend to this re-
quisite, that it may be justly questioned, whether the
most celebrated subjects, borrowed by painting from
history, would have been any of them intelligible
through the medium of painting only, supposing history
to have been silent, and to have given no additional in-
formation.*

Horace, upon somewhat of a similar principle, recommends, even to poetic imitation, a known storj- before an unknown :

-Tuque
Rectius Tli.iciim carmen dedacis in actus,
Quam si proferres ignota indictaque primus. Ars. Poet. v. 128.
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2. In music, the fittest subjects for imitation, are all

those particulars which are eminently characterised by

motion and sound. Motion may be either slow or quick,

even or uneven, broken or continuous. Sound may be

either soft or loud, high or low, i. e. acute or grave.

Wherever, therefore, any of these species of motion, or

sound, may be found in an eminent degree, there is

room for musical imitation. Thus, in the inanimate

world, music may imitate the gliding, murmuring, or

roaring of water, as perceived in fountains, cataracts,

rivers, seas, &c. ; the noise of thunder, and of winds, as

well the stormy as the gentle. In the animal world, it

may imitate the voices of certain animals, but chiefly

that of singing birds ; and it ma.y also faintly copy some
of their motions. In the human species, it can also

imitate some motions and sounds ; and of sounds, those

most perfectly which are expressive of grief and an-

guish ; for grief naturally expresses itself by sounds
which are not unlike to lengthened notes in the chro-

matic system.

3. Poetry, as consisting of articulate sounds combined
together in various measures, can be directly imitative

only of certain sounds and certain modifications of mo-
tion. It may imitate what is sweet and mellifluous,

what is harsh and discordant, and what moves smoothly
or ruggedly. Thus there is a natural relation between
the sound and the sense, or an imitation of the sweet-

ness of sound spoken of, in the following lines of Dry-
den

;

Softly sweet, in Lydian measures,
Soon he soothed the soul to pleasures.

Alexander's Feast.

There is also a natural relation between the sound of a

vile hautboy, and this verse of Virgil

:

Stridenti miseium stipula disperdere carmen.
Kcl. iii. V. 27.

Or this of Milton :

Grate on then- scrannel pipes of wretched straw.

Lysid.

The smooth and swift gliding of a river is well imitated

by Horace in these lines :

At ille

Labitur, et labetur in omne volubilis x\ um.
Ep. ii. 1. 1.

As is the unwieldy motion of a whale in these of Mil-

ton :

Part huge of bulk

W.illowing, unwieldy, enormous in their gait,

Tempest the ocean.

And thus in part even poetic imitation has its founda-

tion in nature. But this imitation does not go far ; and,

taken without the meaning derived to the sounds by

compact, would scarcely be intelligible, however perfect

and elaborate.

To compare then together the imitative power of

these difi"erent arts. Both music and poetry have no

other sources of imitation than sound and motion ; and

even in these respects their imitation is far from per-

fect. The natural sounds and motions which poetry

imitates but very imperfectly, characterise the sulijects

to which they belong; and are themselves but very im-

perfectly and faintly imitated by poetic sounds. The
same is true, though in a lesser degree, of music ; for

the sounds and motions which it can imitate, are not
exclusively peculiar to any individual objects ; and it is

incapable of imitating them in pertection. But the fi-

gures, postures, and colours, which painting exhibits,
are exactly characteristic of individual things; and for

the most part also, of.the various energies and passions
of every individual. In respect of its subject too, paint-
ing is capable of imitating regular actions, consisting
of a whole and parts; of which kind of imitation neither
music nor poetry is susceptible.

In comparing the imitative power of music and poe-
try, Mr Harris seems to have given an erroneous deci-
sion. " As to the preference," says he, " which such
poetic imitation may claim before musical, or musical
imitation before that, the merits on each side may ap-
pear perhaps equal. They both fetch their imitations

from sound and motion. Now music seems to imitate

nature better as to motion, and poetry as to sound. The
reason is, that in motions, music has a greater variety

;

and in sounds, those of poetry approach nearer to na-

ture. Music has no less than five different lengths of
notes in ordinary use, reckoning from the semi-breve
to the semi-quaver; all of which may be hifinitely com-
pounded, even in any one time or measure. Poetry, on
the other hand, has but two lengths or quantities, a long

syllable and a short, (which is its hall,) and all the va-

riety of verse arises from such feet and metres, as those

two species of syllables, by being compounded, can be
made produce. Again, musical sounds are produced
by even vibrations, which scarcely any natural sounds
are : on the contrary, words are the product of uneven
vibration, and so are most natural sounds. Add to this,

that words are far more numerous than musical sounds.

So that poetry, as to imitation by sound, seems to exceed
music, not only in nearness to resemblance, but even in

variety also.

" If therefore," he adds, " in sound the one have the

preference, in motion the other, and the merit of sound
and motion be supposed nearly equal, it will follow, that

the merit of the two imitations will be nearly equal also."

We cannot, however, allow, that the sounds of poetry

are naturally more imitative than those of music ; for

surely the cries of animals, the tones of grief or joy,

and even the murmuring of waters, the whistling of

winds, and the crack of thunder, have a much greater

analogy to musical notes, than to any sounds which can

be conjoined with articulate speech. We are inclined,

therefore, to think, that not only in motion, but in sound

also, the imitation of music is more perfect than that of

poetry.

But if music and poetry fall greatly below painting,

as imitative arts, they have peculiar excellencies of their

own, by which they are fully raised to the saiTie scale of

estimation. Music, by its expression, can exhilarate or

depress the mind; can produce cheerfulness, sorrow, or

elevation of soul; or excite a strong pleasurable sensa-

tion, without any distinct character of feeling. It is at

once a sensual and an intellectual pleasure ; for it iioth

gratifies the ear, and soothes and delights the mind.

Poetry may be said to have still more powerful, because

more lasting, effects. By its harmonious numbers, it

pleases the ear; by its allusions, similes, and metaphors,

it enchants the imagination; it animates by its noble

sentiments, delights by its affecting descriptions, and

melts into tenderness by its touching- images. It is ca-

pable of all the interest of a well-contrived action, of

natural incidents, and justly drawn characters. It may
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interest the curiosity as well as the affections, and rouse

the passions as well as tlie imagination :

Format enim natiira prius nos intus ad omncm
Fortunaruni liabitum ; juvat, aut impelUt ad iram :

Post effert animi motus, interpiete lingua.

HoR. de Art. Poet. v. 108.

Such are the effects of music and poetry, when single

and apart; when conjoimd, their touching influence is

wonderfully increased. Tlie pathos of poetry must ne-

cessarily make a very sensible impression, when the

affections belonging to it have been already excited by

music. It is then that a double force is made to co-ope-

rate to one end. A poet, thus assisted, does not find an

audience in a temper averse to the character of his

poem, or under the influence of a cool indifference; but

by means of preludes, symphonies, and the concurrent

operation of the music in all its parts, roused into those

very affections wiiich he would most deceive. " An
audience," says Mr Harris, " so disposed, not only em-
brace with pleasure the ideas of the poet, when exhi-

bited ; but, in a manner, even anticipate thein in their

several imaginations. The superstitious have not a

more previous tendency to be frightened at the sight of

spectres, or a lover to fall into raptures at the sight of

his mistress, than a mind thus tempered by the power
of music, to enjoy all ideas which are suitable to that

temper. And hence the genuine charm of music, and
the wonders which it works through its great profes-

sors. A power which consists not in imitations, but in

raising affections, to which ideas may correspond.

There are few to be found so insensible, I may even
say so inhuman, as when good poetry is justly set to

music, not in some degree to feel the force of so amia-
ble an union. But to the Muses' friends, it is a force

irresistible, and penetrates into the deepest recesses of

the soul:"

-Pectus inaniter an^t,
liTiUit, raulcet, falsis terroribus implet.

Hou. Epist. i. 1. 2. v. 211.

The same author has successfully solved the objec-

tion urged against the combination of poetry and music,
so frequently introduced into the drama, to wit, that it

violates versimilitude. " It is by the help of this rea-

soning," says he, "that the objection is solved, which
is raised against the singing of poetry, (as in operas,

oratorios, &c.) from the want of piobability and resem-
blance to nature. To one, indeed, who has no musical
ear, this objection may have weight. It may even per-

plex a lover of music, if it happen to surprise him in

his hours of indifference. But when he is feeling the
charm of poetry so atcompanied, let him be angry (if

he can) with tliat which serves only to interest him more
feelingly in the subject, and support him in a stronger
and more earnest attention ; which enforces, by its aid,

the several ideas of the poem, and gives them to his

imagination with unusual strength and grandeur. He
cannot surely but confess, that he is a gainer in the
exchange, when he barters the want of a single proba-
bility, that of pronunciation, (a thing merely arbitrary,

and every where different,) for a noble heighlenintc of
affections which are suitable to the occasion, and enable
him to enter into the subject with double energy and
enjoyment."
As poetry and music possess so many means of delight,

Vol. II. Part II.

different from the principle of imitation, their origin
cannot be sought solely in this iiaiural propensity of the
human race. We must, of necessity, resort to other
dispositions and tendencies of maiikhid, to explain that
universal attachment to the melody of sounds and har-
mony of numbers, which has been found to prevail in
all ages, the most rude as well as the most refined ;

and to have given birth to some kinds of music, and
some specimens ot versification, even among the most
illiterate savages.

With respect to the origin of music, we need seek
for no other cause than the natural constitution of man.
He is so formed, as to receive a mechanical delight from
the perception of sweet and melodious sounds, whether
heard in conjunction or in succession. Tlie causes of
this pleasure admit of a philosophical analysis. It is

shewn to depend upon established proportions between
the vibrations from which the related tones arise. These
vibrations may be exactly measured ; and tlie proportions
of those which agree, and those which disagree, may
be fixed with mathematical precision. Thus the laws
of concord and discord, of harmony and of melody, are
founded in the natural constitution of man : and the
same thing may be said of rhythm, or the proportional
duration or length of musical sounds, compared with
each other; for in this also there is a natural relation,

or a principle of comparison, deducible from the fixed
and determinate laws of order and proportion. Man,
therefore, may be said to seek as naturally for the gra-
tification of music, as for food to allay his hunger, or
drink to quench his thirst; it is the natural delight and
pleasure of the ear; and it has a striking superiority
over all the pleasures of sense, in this respect, that it

can hardly be indulged in to excess, or carried so far as
to jade and impair the power of sensibility.

Man being thus predisposed to take delight in musi-
cal sounds, would embrace the first hint that might
suggest any method of producing them artificially. The
whistling of the wind through a hollow reed, might
suggest the idea of a flute or pipe, which appears to
have been a musical instrument of great antiquity. The
horns of animals, when blown into, produce a powerful
sound ; and have been employed, by all savage nations,
as instruments for maft^l, or other music. The ancient
trumpet was nothing but an imitation of these horns in

metal ; and seems to have been invented in the very
earliest ages. The only instruments of music spoken
of in scripture, as in use during the patriarchal ages,
were the pipe or flute, the trumpet, and a kind of ket-
tle drum called tympanum, the outside of which was of
copper, of an oblong figure, and it was covered with
skin only at one end, and beat eillier with sticks or with
the hand. Stringed instruments seem to have been a
much later invention.

It is not improbable that vocal music, or some kind
of singing, was of still greater antiquity than instrumen-
tal. This is so natural to man, that it is practised every
where, even among the most rude and barbarous na-
tions : l)Ut if a model were wanting to suggest the art,

it is provided by nature in the sweetness and variety of
the singing of birds ; which migiit have prompted men
to try the melody of their voices, as tliey an so much
inclined to imitation. The inherent laws of concord and
discord, would direct them to those inflections and mo-
dulations of the voice, which alone ;ire capable of -fford-

ing pleasure to the ear. And tlais the various sc 'hs or
modes of musical intonation, would be practically made

3 P
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known, long before their csseulial principles and laws

were subjected to investigation.

No sooner would vocal music assume any form and

consistency, than poetry would be invented. It is not

natural to sing without words ; and as all music is of a

regulated measure, or consists of a succession ot lung

and short notes, between which there is a staled pro-

portion, the words of a song would naturally be disposed

into verse, or a regular succession of long and short

syllables. Music and poetry, as we have just mentioned,

mutually aid each other ; and their joint eflect is more
than equal to the sum of their separate influences. In

rude ages, it is probable that they were never disjoined
;

so as then to constitute, in fact, but a single art. It is

only in modern times of refinement, that arts, as well

as trades, are divided and subdivided, without end ; so

that each subordinate department may be carried to its

greatest perfection. Yet even now, in compliance with

the phraseology of ancient times, we speak of the poet

as uttering his inspirations to the accompaniment of his

lyre; and we can confer no higher honour upon him,

than by classing him with those ancient wandering um-
sicians, the bards and minstrels.

Among the most refined and enlightened of all ancient

nations, the Greeks, music was never disjoined from

poetry. The sounds of the lyre were never heard but

as the echoes of the voice of the bard, and were sub-

jected to a strict observance of the melody and rhythm
deemed most suitable to the verses which they accom-
panied. There was in fact no other rhythm in Greek
music, as far as we can now ascertain, than that which

belonged to the accompanying poetry. The Greek
verse, it is well known, consisted of a variety of regu-

lar combinations of long and short syllables, the long

being reckoned equal to two of the short ; and such

precisely was the rhythm of the Greek music. Its notes

were lengthened or shortened, accordnig to the proper

length of the accompanying syllable ; and thus the pro-

portional duration of the feet of the verse was exactly

preserved in the music conjoined with it. These facts

would seem to lead to the conclusion, that among the

Greeks poetry was the elder art; and that music was

only accessory and subordinate in dignity. Yet it would

not be difficult to give plausibility to the supposition,

that the Greek music was at least as ancient as the

Greek poetry ; and that the rhythm of the music ori-

ginally controuled and regulated that of the verse. The
idea of long and short notes in music, is certainly much
more natural and obvious, than that of long and short

syllables in words : and it is not easy to conceive, that

in a barbarous and unlettered age, or even in the age of

Homer and Simonides, the proportional lengths of the

syllables of verse should have been settled by rule, and

formed into a system, had it not been governed by the

more obvious and impressive proportion, which the ear

naturally demands in the notes of music. The investi-

gation of this question, however, would at present lead

us too far from our purpose.

Thus versification, or the rhythm of poetry, may be

said to be a natural consequence of the regular lengths

of the musical notes, with which poetry was originally

combined. But versification alone does not constitute

poetry. Along with this must be conjoined bold and

lively images, daring figures, and sublime and touching

expressions, calculated to do justice to the sentiments

conveyed. Without these, versification would no more
constitute a poem, than a mechanical automaton would

constitute a living creature : These are the life and soul
of poetry; and if these are present, regular versifica-

tion, as being only the outward form, may very well be
dispensed with. Various conjectures have been formed,
concerning the circumstances whicii led men to express
their feelings in a style so different from the ordinary
language of life, which to many has seemed difficult to

account for ; but which in fact is exceedingly natural,

especially to uncultivated men, who are peculiarly under
the dominion of their passions and affections, and apt on
every occasion to give way to the impulse of a lively

imagination. When the mind is deeply penetrated with
a strong emotion, it disdains the ordinary modes of ex-
pression : the familiar style will not satisfy, and would
but poorly express the sentinienls with which it is, as

it were, ravished and transported. It is then that it

indulges in metaphor, simile, apostrophe, hyperbole, and
all those figurative modes of speech, which at once
embellish and exalt style ; and it is then that it gives

vent to the powerful emotions with which it is impressed,
in pathetic and touching appeals to the feelings of
others.

The first step, then, towards the invention of poetry,

would be the giving way to strong and aflfecting emo-
tions, in such expressions as naturally suggested them-
selves. But it would soon be perceived, that among the

various sounds which form the different languages, some
had a peculiar force and energy, and some an agreeable

sweetness, while others were feeble, or grating to the

ear : it would be natural, therefore, to express bold and
lively ideas in sublime and energetic language ; and to

clothe the milder feelings in soft and melodious ex-
pressions. Thus would gradually be invented more
studied and elegant forms of expression than those of

common speech. But this, along with animation of sen-

timent, and the cadence and numbers of versification, is

all that is required to constitute poetry.

If we inquire into the nature and sources of those

affections and emotions which inspired the first votaries

of the Muses, we shall find ourselves somewhat per-

plexed by the variety of opinions which have been offer-

ed. It is indeed possible, that as poetry is of all nations

and countries, and employed on so great a variety of

subjects, it did not in every case spring from the same
source, or owe its origin to the same feelings of the

heart. But as it is a talent inherent in human nature,

and an expression of the sentiments most congenial to

unsophisticated man ; it is not unreasonable to think,

that the cause of its origin may have been nearly the

same in every age and nation.

According to some authors, the raptures and trans-

ports of a devout and grateful heart, arising from the

contemplation of the grandeur and goodness of the Su-
preme Being, were the first and principal sources of

poetry. It must be allowed, that no subject is more
admirably adapted than this, to encourage the happiest

flights of the must. But the conviction of one supreme
and beneficent Being, the first cause, and sovereign dis-

poser of all things, is too profound and serious a senti-

ment to make its full impression upon the gross and
uncultivated mind of a savage. The notions of rude
men concerning the Divinity, are generally very imper-
fect and erroneous, and savour more of superstitious

terror, than of that pure and animated devotion which
might be expected to give birth to heart-inspiring bvmns
of praise. Some have imagined that poetry was the

child of love. This passion is indeed capable of heating
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llie imagination, and inspiring the soul with that kind

of intoxication which produces the happiest effusions of

the poet. But the eai iiei- race of men was certainly too

rude and brutal, to leel those tender and delicate emo-
tions to which tlic passion of love owes its cntliusiasm,

and which has conlerred upon the poetry of latter ages

its greatest beauties.

A source of poetry more congenial to the minds of

uncultivated men, seems to have been the admiration

excited by great and heroic atchievements ; and the

desire of perpetuating the memory of whatever was
wonderful or important in the his.ory of the tribe lo

which the poet belonged. Such was the pioiessed office

of tlie bards and minstrels of ancient times. They
took for their theme the heroes and warriors of their

nation ; they sung their atchievements willi all tiie ani-

mation of gratitude and affection ; they were naturally

disposed to magnify their exploits, and to aggrandize
the particulars of tiieir narrative, by swelling epithets,

bold metaphors, and exaggerated hyperboles. They
thus dressed their story in the true garb of poetry ;

and gratified their own self-love, at the same time that

they paid homage to the heroes of their country. At
the present day, the songs of savages, which are their

only poetry, contain notning but the praises and ex-

ploits of their own nation, wliich they always exagge-
rate as much as possible. Such songs were found among
the inhabitants of the Marian islands, when first visited

by Europeans ; and who, though they were the most
ignorant and savage of tribes, believed themselves to be

the first and only nation of the world. In this absurd
notion they were confirmed by the fictions of their poets,

which flattered the pride and vain glory of these igno-

rant barbarians. Gobien, 1. i.

The praise of departed, or of living heroes, may there-

fore be considered as having given rise to the first kind
of poems or songs in use among mankind. These would
be uttered either in a tone of exaltation and triumph,
when celebrating victorious deeds and successful at-

chievements, or in the plaintive style of lamentation,

when expressive of grief for the loss of heroes which
were departed. Hence it may be said that the ode and
the elegy are the oldest species of poetical composition.
The present practice of the American Indians is a con-
firmation of this account of the matter. At all the pub-
lic assemblies of these savage nations, music, song, and
dance, form the principal occupation. The chiefs of the

tribe principally signalise themselves upon these occa-

sions. They express in songs their joy on their victo-

ries ; celeljrate the great actions of their nation, and
their heroes; or lament their public and private cala-

mities, the death of friends, or the loss of warriors ; ex-
cite each other to perform brave exploits in war, or to

suff..r death and torment with unshaken constancy.

These general remarks may suffice concerning the

causes which have given birth to the fine arts ; and in

particular to painting, poetry, and music. A more par-

ticular detail of the history of each of these arts, of their

proijression from rudeness to refinement, and of the cir-

cun\stances which have served to improve, anil those
wl\ich tend lo corrupt them, will be found under tlie re-

spective articles, as they occur in the order of tlie alpha-

bet. All that is necessary to add here, is a few remarks
on the causes by which the fine arts have particularly

flourished at certain periods of history, while at others

they have been precipitated to a premature d.'Ciy.

A certain degree of national prosperity, of wealth,

and internal traiuiuilliiy, tcemi necessary to produce a
flouiisliing condition of the fine arts. Such was the
state of the Athenians in the golden aera of their repub-
lic ; victorious abroad, enriched and elated by tlie spoils

of their enemies, iheir inventive genius had leisure to

produce its happiest effusions ; and the splendid taste
ol iheir wealthy citizens offered the most Haltering en-
couragement to eminent artists of every description.
Under the tyranny ot Pisi^iratus, the Athenians made
but a mean figure. Uut the signal of revolt from this

oppression was the signal of returning heroism, and of
the rise of every invention th;a can exalt and embellish
life. It was soon after this, that, moved with compas-
sion at the distress of their Grecian brethren in Mile-
tus, a colony of Ionia, they attacked the Persian king
in his own dominions, and burnt the city of Saiilis. In
less than ten years after this, tliey gained the signal
victory of Marathon ; and under Themistocles, made
head against the prodigious army with wliich Xerxes
threatended utter ruin to Greece. Such prosperity pro-
duced its natural effects: arts flourished with arms, and
Athens became the chief nursury of the sciences, and of
every polite and liberal accomplishment. At this time
Socrates flourished, and from his school proceeded Plato,
Aristotle, Xenophon, and Phaedo. Painting, poetry, mu-
sic, architecture, and eloquence, were all carried to a
pitch of perfection which has never yet been surpassed,
perhaps not even equalled, and from which they did not
speedily decline.

In Rome the arts had a short, but brilliant reign, dur.
ing the government of Augustus, which put an end to

the rancour of civil war, and restored peace and pros-
perity to the exhausted republic. During this auspici-
ous period arose a multitude of historians, poets, and
philosophers, to whom the moderns are greatly indebt-
ed for their taste find talents. At the same time, the arts

of painting, statuary, and architecture, were cultivated
with the greatest assiduity ; and with such success, that

Augustus made it his boast, that he had found the city

of brick, and had left it of marble. Thus it appears,
that republican freedom is not necessary to produce a
flourishing state of the arts. The Roman government
under Augustus was in effect despotic; but it was then
the policy of the monarch to hide his power as much
as possible ; and thus, tempered by a mild administra-
tion of the laws, and internal tranquillity, despotism made
no obstruction to the progress of arts and literature.

Under the tyrannical and oppressive dominion of his de-
testable successors, the decline of the arts was more
rapid than their advancement had been previous to the
Augustine age.

The slate of Tuscany, about three centuries ago, was
similar to the state of Rome during the reisjn of Augus-
tus. The Tuscan territory having l)een divided into a
number of small republics, the people, excited by the
mutual hatred which generally exists between small na-
tions, in close neighliourlood, were sjoaded bv revenge
to ferocious contests for the slislitest ofl'ence. At length
these republics Ix ing united under the irrcat duke of
Tuscany, enjoyed the sweets of peace and a n.ild govern-
ment. This ai^reealile revolution, which made the deep-
er an imprt ssion bv a comparison with recent calamities,

roused the nation al spirit, and produced an ardent ap-
plication to arts and literature. Hence the illustrious

aera of th.- ffoveninient of the Medici, under whose mu-
nlficeit pnt'onage, the sciences and liberal arts arrived

at a splenciour in Italy whii h has been surpassed only by
3P St
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the age of Augustus, or the happiest period of Athenian

greatness.

The age of Louis XIV., the brilliant sera of French

literature, was a period of military glory, and iinniudiaLc-

ly succeeded to times of turbulence and civil discord.

The restoralioD of Charles II. in England, also put an

end to a cruel and destructive civil war, while it promot-

ed improvements of every kind. At this period, arts and

industry made a rapid progress among tlic people, though

little encouraged by a weak and fluctuating administra-

tion. Thus the tranquillity which succeeds to times of

anarchy and disorder, aftbrds a favourable season for the

flourishing of the arts, if no adverse cause be found in

the poverty or dulness of the people. But the period

of a struggle for independence, by calling forth the best

energies of the mind, is itself favourable lo the cultiva-

tion of the liberal arts. Greece, divided into small

states, frequently at war with each other, advanced litera-

ture and the arts to an unrivalled perfection. The Cor-

sicans, while engaged in a perilous contest for the de-

fence of their liberties, exerted a vigorous national spi-

rit : it was at this time that they founded an university

for arts and sciences, a public library, and a public bank.

It was immediately at the close of civil wars, that had

animated the people, and roused their activity, that the

Royal Society in London, and the Academy of Sciences

in Paris, were instituted.

Without any of these great national causes for the pro-

motion of the arts and sciences, they may at certain pe-

riods attain to great and unexpected maturity, by the

operation of circumstances apparently trivial: such as

the particular manners of the age ; encouragement from

great inen ; or the effects of the emulation excited among
men of genius. The constellation of wits which adorn-

ed England during the reign of queen Anne, shone with

greater and purer brilliancy than that of the reign of

Charles II., which is sometimes, though improperly,

called the Augustan age of our country 1 If that title can

belong lo any period of our literary history, it is surely

due to that which produced such writers as Pope, Addi-

son, Prior, Swift, Parnell, Arbuthnot, Congreve, Otway,

Young, Rowe, Atterbury, Shaftsbury, Bolingbroke, Til-

lotson, Temple, Boyle, Locke, Newton, and Clark. Yet

it would be difficult to point out any circumstances pecu-

liar to the times, or situation of the country, to which we
might, with propriety, ascribe the origin of this rich

profusion of genius. It was a spontaneous growth, which

sprung up without the fostering influence of unusual

traiiqviillity, or unusual ardour in the public mind ; and

neither required nor received the support of those who
were peculiarly possessed of power or of wealth. It was

cherished chiefly by a generous public, to whose instruc-

tion and amusement its happiest effusions were directed,

and who rewarded it with that protection and applause,

which is the most gratifying compensation that genius

can receive.

When success has attended the efforts of a man of

talents, it is natural that other^ should be incited to try

their powers, and offer themselves to the lists, in hopes

of reaching, in their turn, the goal of fame. To this

cause we may in part ascribe the appearance of eminent

men in considerable numbers at a time ; and it may serve

partly to explain, why some ages have been remarkably

barren of them ; while at other periods, nature seems

to have exerted herself with a more than ordinary effort,

and to have poured them forth with a profuse fertility.

It was thus, probably, that the amazing success of Mi-

chael Angelo, and Raphael, in the arts of design, gave
birth to the enuneni sciiool ot painting, sculpture, and
arcnitecturt, that so long adorned Italy ; and conferred
upon her, in moUein times, the dominion of taste, as in

lormcr ages she nad possessed the empire of the world.

The success ot Pope in the vaiious regions of poetry,

no doubt increaseu the number of the votaries of the
Muses in his age ; as the success of Addison, in the

character ot a popular essayist, has so greatly enlarged
the list ol periouical writers in our own country ; or has
rather emirely given birth to a style of composition in

some measure peculiar to Britain ; and which, when
well executed, has more general claims to popularity

than almost any other kind of writing.

Servile imitation, however, tends rather to the de-
basement than the advancement of the arts ; as plants

cannot attain to maturity, when they spring up in too

great and indiscriminate an abundance, but thrive bet-

ter when they are fewer in number, and when every one
that is promising is allowed to expand itself at a dis-

tance trom its fellows. This leads us to mention the

circumstances which tend to the corruption and decay
of the arts, which unfortunately have as powerful and
certain an influence as those which occasion their ad-

vancement and maturity. By slow degrees, and aided

by auspicious circumstances, the liberal arts arrive at

a condition fitted to give pleasure to a refined and deli-

cate taste ; but they do not long continue in this state of

maturity ; false embellishments arc introduced, the ar-

tists forget the ardour by which they were once inspir-

ed, coarseness again takes place of refinement, and the

arts decline with greater rapidity than they had advanced
towards perfection.

As the progress of the arts towards perfection is

greatly promoted by emulation, so nothing is more fatal

to their unprovement than entirely to destroy that in-

citement, which is the natural consequence of the ap-

pearance of some great genius who soars above all rival-

ship. The admirable specimens of painting, which
have proceeded from the Italian school, can with dif-

ficulty be excelled ; so that the painters of other na-

tions have to struggle against the discouraging convic-

tion of irremediable hiferiority. The moderns have ne-

ver greatly excelled in statuary, which may in part be

ascribed to the inimitable models of that art which have

descended to us, in spite of the ravages of time, from

the work-shops of Greece and Rome. In like manner,

mathematics may be said to have declined in Britain,

since the great Newton, having surpassed all the an-

cients, has not left to the moderns even the hope of

equalling him. For who will enter the lists, when he

despairs of victory ?

The restless desire of novelty, and passion for im-

provement, is one great cause of the decline of the arts.

When every variety of elegance and beauty has been

exhausted, the desire of avoiding the beaten track, and

shunning mere imitation, will produce innovations which

are not consistent with the rules of good taste, and

please the fancy rather than the judgment. When ar-

chitecture was at the height of its glory in ancient

Greece, the Ionic was the favourite order. Next to

this came the Corinthian, which, in attempting greater

perfection, has deviated from the true simplicity of na-

ture. This was followed by the Composite order, in

which the deviation is still more remarkable. The his-

tory of music furnishes a striking instance of the ex-

cessive love of innovation, and its pernicious effects
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upon the perfection of the arts. Tlic natural purpose
ol inusic is to express passion, and enlurcc scnimicnt.

In uncieiit Greece it was strictly coiilinefl within this

province, and never employed but as an accompani-
ment to the voice. It was llicn that music produced its

most wonderful effects in touching the heart, and excit-

ing the emotions ; and so highly was the art esteemed
in those ages, that it was made in essential branch of

liberal education. Harmony at that time was very little

cultivated, because it is addressed to the car rather than

the feelings. Mtlody alone readies the heart ; and it is

by it entirely that a sentiment is enforced, or a passion

soothed. The artists of later times have applied tiiem-

selves seriously to the cultivation of harmony, finding it

a field nearly unoccupied by the ancients ; and in this

they have been wonderfully successful ; but their suc-

cess has been at the expense of nature and pathos. The
elaborate musical compositions of modern times, tickle

the ear by the luxury of complicated sounds, but seldom
make any impression on the heart. The Italian opera,

in its form, resembles the Greek tragedy, from which it

is copied, but exceedingly little in substance. In the

ancient drama, music being made subservient to senti-

ment, the dialogue is nervous and sublime ; in the dra-

ma of Italy, the whole weight being laid upon the music,

the dialogue, devoid of sentiment, is weak and spirit-

less. The greatest and final deviation from nature, is

the separation of music from the pathos of the voice. In

the musical compositions performed by instruments

alone, the artist seeks rather to astonish than to move ;

the consummate display of art is more regarded than the

simple expression of nature; and the audience is ex-

pected rather to admire the dexterity of the performers,

and the skill of the composer, than to be filled with the

emotions which the natural tones of passion are calcu-

lated to excite.

A similar corruption of taste is manifest in literary

productions. The Augustan age of Rome was of short

duration, and was speedily succeeded by the age of Lu-
can and Seneca, in whose writings nature and simplicity

are supplanted by artificial thoughts, and talse orna-

ments. At this period, nothing was relished but bril-

liant strokes of fancy, and even Virgil and Cicero were
thought to suffer in the comparison with these favou-
rites of the times. Quintilian endeavoured to stem the
torrent, but with little success. He informs us, that he
had been reproached as the enemy of Seneca, because
he had advised to conjoin with the study of his works,
the perusal of Cicero and Virgil. He adds, that Seneca
was flattered with the preference given to his manner

;

and that he endeavoured to establish his reputation at

the expense of these great masters. The occasional

merit of Seneca's matter, and the false brilliancy of his

style, which abounds with what Quintilian calls dulcia

vilia, contributed to produce this remarkable effect.

Another great cause that precipitates the downfal of
every fine art, is despotism. Ti'ue eloquence can flour-

ish only in a free government, where noble sentiments
are cherished, and the finest energies of the mind are
called forth by interesting sitU'tions. The same may
be said of poetry, which is supported only by the en-
thusiasm of the soul ; and the same is in a great mea-
sure true of all the kindred arts. Augustus was indeed
an absolute monarch, but his power was concealed, and
rendered acceptable to the people. Tlie tyranny of Ti-
berius, and his cruel successors, completely broke the
elevated and independent spirit of the Romans, and by

reducing them at last to abject slavery, completely ex-
tinguished every spark of genius. In Greece, llie arts

declined fiom the age of Alexander the Great, the aera

of its subjection to the Macedonian yoke. During the

period ol their depression, the Greek writers were guil-

ty of the most puerile conceiiu; witness their verses
composed in the form of an axe, of an egg, of wings, of
an altar, and the like. Lucian is the only exception to

the false taste of this degenerate age. Whether the
taste of modern times is destined to undergo a similar
degradation, it will be for posterity to decide. But let

us indulge the pleasing hope, that should a genuine re-

lish for the fine arts be driven irom tiie Continent by the
baneful influence of despotic power, it may long find a
safe asylum in our favoured country, under the protec-
tion of a free, an enlightened, and a generous people.

ARTA, or Larta, a town of Turkey, in Europe, si-

tuated in the most southern part of Albania, on a gulf of
the same name. The cathedral, built by Michael Du-
cas Comneno, emperor of Constantinople, stands upon
2000 pillars, and has as many windows and doors as
there are days in the year. The inhabitants, who are
chiefly Christians, carry on a considerable trade in

skins and tobacco. Population' 8000. E. Long. 21* 20',

N. Lat. 39° 28'. {j)
ARTABANUS, the name of several of the kings of

Panhia. See Justin, lib. xlii. cap. U. Tacitus Annal.
lib. V. Dio, and Herodian. See also Univers. Hist. vol.

xi. p. 11, 48, 63 ; and Parthia. (_/)

ARTAXATA, now Ardesh, the metropolis of Ar-
menia Major, which Hannibal built for Artaxias the king
of Armenia. It was strongly fortified, and situated on
an elbow of the river Araxes. This city was burned
by Corbulo, and rebuilt by Tiridates, who gave it the

name of J\~cronea, in compliment to Nero. See Strabo,

lib. xi. Chardin's Travels. Univers. Hist. vol. ix. p.

483, (B); 484, (C) ; xi. p. 60; xv. p. 215; and Arme-
nia, p. 452. col. 2. {w)

ARTAXERXES, the name of several of the Persian
kings ; for an account of whom, see Plutarch In Artax-
erx. Cora. Nepos De Rcgibus. Justin, lib. x. cap. 1. 3.

Diod. 13. 17. .klian. Tar. //is/, lib. vi. cap. 8. Univers.

Hist. vol. ii. p. 100; v. 254, 265; x. 192; xi. 86; xv.

359 : Prideaux's Connections, vol. i. p. 360 ; vol. ii. 372,

579, 615, 666; and Persia, (w)

ARTEDI, or Arctedius, was a Swedish naturalist,

whose name has been rescued from obscurity, chiefly

owing to his having been a companion of the celebrated

Linnaeus. Artedi was born in Angermanland, of poor
parents, in the year 1705, and followed a course of study

at the college of Hernasund, the principal town of his

native province. There he, at an early period of his

life, manifested a decided partiality in favour of ichthy-

ology, a science at that time involved in great obscuri-

ty. In the year 1724, he went to the university of Up-
sal, and, as if aware of the limited patronage which the

explorers of nature in general obtain, the express ob-

ject of his residence was the study of theology. In this

he seems to have made little jjrogress, and the bent of

natural genius, so strongly implanted in his mind, soon
displayed itself, by his exchanging the dulncss of scho-

lastic controversy for more interesting and congenial

pursuits. While prosecuting those with assiduity, Lin-
naeus, having also arrived at Upsal, for the purpose of
attending the university, in 1728, enquired who was
the student then attending it most eminent for his know-
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ledge of natural history. Common consent ascribed

this character to Artedi, which inspired Linnaeus with

an ardent desire to enjoy iiis acquaintance. Accord-
ingly, having sought hnn out, he saw him under the

most inauspicious circumstances; pale and dejected,

and bitterly lamenting the decease of his father, ot which
he had just obtained intelligence. The conversation of

the two naturalists was, in a short time, directed to their

kindled inquiries, and the extent of knowledge that Ar-
tedi displayed was the subject of astonishment to Lin-

naeus. He solicited his friendship, and from thence-

forward the strictest intimacy was formed between
them.

Artedi did not confine his studies to fishes only; he

also cultivated botany witli success, particularly the

branch relative to umbelliferous plants, in which he dis-

covered a new mode of classification. He was skilful

in chemistry, and the testimony of his friend infers, that

he was likewise addicted to alchemy. He also under-

took to reduce the amphibious class to a systematic ar-

rangement. Nevertheless, during his residence at Up-
sal, his great object was to reform and systematise ich-

thyology, which he effected, though he did not himself

survive to make his improvements known to the public.

A constant emulation prevailing between Artedi and

Linnaeus, excited the strongest desire in both to excel

;

lor it was only that friendly emulation which led each to

wish the perfecting of his own knowledge. Neither re-

fused to admit the alternate superiority of the other, ac-

cording as he made greater discoveries in the peculiar

subjects of his study. Linnaeus exceeded Artedi in bo-

tany, and Artedi surpassed him in chemistry. They
began their inquiries into the nature of fishes and in-

sects togetlier; but Linnaeus soon yielded the palm to

his friend in ichthyology, and Artedi acknowledged the

superiority of Linnaeus in entomology. At length, by

mutual consent, they agreed to divide the kingdoms of

nature between them, and that each should retain his

own discoveries to himself; a resolution of short dura-

tion, which was interrupted by their constant inter-

course, and ended in unreserved communication. These
things materially contributed to stimulate them to new
exertions. This energetic pursuit of knowledge ought

to be viewed with the greater interest, on considering

the situation of the two friends at the period of which

we speak : both were depressed by poverty, even to an

extraordinary degree. Alike obscure from birth, nei-

ther had relatives, nor pecuniary resources, and but

few friends to support them. It is well known that Lin-

naeus, one of the niost illustrious naturalists who ever

lived, frequently experienced difficulty in procuring a

meal to sustain the calls of nature, and was content to

clothe himself w ith what had been cast aside by his fel-

low students. We cannot here refrain from expressing

our lively regi'el, at finding in other kingdoms, what is

too common in our own, that those, the best qualified to

stamp celebrity on a country, should generally be the

most neglected by it; while we daily behold insignifi-

cant characters called into notice, void of personal me-

rit to claim a recommendation. Artedi, after having

resided several years at Upsal, visited England in 1734,

jbr the purpose of improving his knowledge in ichthy-

elogv, to which he noAV devoted his whole attention. In

London his resources were quite exhausted, and he

then' went to Holland, anxious to attain a literary de-

gree, which the emborrasscd state of his finances al-

most seemed to preclude. While in a state next to in-

digence, he unexpectedly met Linnaeus at Leyden iiv

1735, to whom he disclosed his necessities, explauiing,

that he was not only unable to procure clothes and
books, but that he also stood in need of money to obtain

his intended degree, and to return to Sweden ; and end-
ed with soliciting Linnaeus to point out some mode of

relief. His friend had uniformly professed a sincere at-

tachment towards him, and now, being in a better situ-

ation than when they parted, he could lend iiim efl'ec-

tual assistance. Seba, a learned apothecary of Amster-
dam, had recently requested the aid of Lini.acus him-
self in the publication of his Thesaurus, a well known
work, which, he being engaged with otlier avocuiions,

had declined. The part on which Seba was then occu-
pied, fortunately for Artedi, respected fishes, and Lin-
naeus introduced him as the most skilful ichthyologist

of his time. Seba accordingly promised him a liberal

recompence, and he immediately entered on preparing
the third volume of the Thesaurus.

Artedi's own works were not neglected during his

new occupation; and he communicated to Linnaeus,

along with other manuscripts, one called Philoso/ihia

Ichthyologica, which had been the result of several

years investigation ; and Linnaeus, in return, shewed
him his J'^undamenta Botanica, which he had brought to

a conclusion. Meantime the Thesaurus advanced, and
Artedi had brought the fishes within six of completion,

when, returning to his own lodgings from Seba's house,

on the 25th of September 1 735, he unfortunately fell

into a canal at night, and was drowned.
This unhappy accident, however, did not deprive the

public of the fruits of his labour. Linnaeus no sooner

heard of it than he hastened to Amsterdam, to preserve

the works in which he knew Artedi had been engaged.
He trusted the more easily to accomplish his views, be-

cause, while these two naturalists were fellow stu-

dents at Upsal, the warmth of friendship had induced

them to make a mutual compact, whereby the books

and manuscripts of each should devolve to the other, on
the demise of either. But an unlooked-for obstacle oc-

curred : The person with whom Artedi lodged, insisted

for a compensation of 200 gilders previous to the deli-

very of his effects, alleging that the deceased owed him
money to that extent ; and, in the event of noncompli-

ance, he threatened to sell them by public auction. This^

being a greater sum than the finances of Linnaeus could

afford, he applied to Seba, his friend's patron, who, on
his part, would advance only a small portion of it, to

defray his funeral expenses. Linnaeus, earnest to res-

cue the works of Artedi from the hands of so rigorous

a creditor, found means to interest Mr Clifford, a rich

burgomaster, who had shewn much friendship to him-

self, and he immediately removed the difficulty : He
purchased the manuscripts, and generously presented

them to Linnaeus. Thus the work on ichthyology was
preserved. In the year 1738 it was publislied under the

following title : Perri Jrtedi Sued Medici Ichthiioto/ria

sive 0/iera omnia dc Piscibus, scilicet Bihtiotheca Ich-

thyologica ; Philosofihia Ichthi/ologica ; Genera Piscium ;

Synojiima Sftecierum ; Dcscri/itiones Sfiecieruin. Omnia
171 hoc genere Jierfecliora c/uam antea vUa, Posthuma
vindicavil, rccognovit, co-ofitax<it, et edidit Carolus Lin-

nxus. This work could not f?il to promote the study

of ichthyology, on which so little had tlien been writ-

ten : Consequently it was held in high estimation ; and

Linnaeus, in tlie earlier editions of his own work, the

Systema J^'atum, adopted the system planned by A«-
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tedi, though he afterwards followed a different arrange-

ment. Artedi had included the cetacea under his ge-

neral ichthyological system, considering thetn fishes in

strict acceptation. They are now classed with the mam-
malia, wnich, at first sight, is admitted with some re-

pugnance.
In the diary of Linnaeus there is a parallel drawn be-

tween himself and Artedi, in these words: " There was
a great difference ui their persons and dispositions ; the

former (Artedi) being of a taller and more handsome
figure; more serious, and of a more deliberate judg-
ment: whereas the latter was short in stature, yet stout;

hasty, and of a sanguine temperament." Besides the

Preface to the Philosojihia Ichtliyolo^ica, see Stoever's

Life of Linnxus, by Trafifi Pulteney's General yiew of
the Writings of Linnxus. Baeck's Commemorative Sficech

on Limisus. Stockholm, 1779. (r)

ARTEDIA, a genus of plants belonging to the class

Peniandria, and order Digynia. See Botany, (to)

ARTEL, the name of an association in Russia, com-
posed of a number of labourers, which is responsible for

the honesty of each of its members, (y)

ARTEMIDORUS, the name of an author in the

reign of Antoniims, who travelled through foreign coun-

tries to collect facts for a work on dreams, entitled

Oneirocritira. See Fabric. Biblioth. Grac. lib. iv. cap.

13. U)
ARTEMISIA, the name of two queens of Caria. See

Herodotus, lib. vii. cap. 99.; lib. viii. cap. 6S. Justin, lib.

ii. cap. 12. Strabo, lib. xiv. Flin. lib. xxv. cap. 7.; lib.

xxxvi. cap. 5. Univers. Hist. vol. v. p. 242. ; vol. viii. p.

170. U)
ARTEMISIA, a genus of plants belonging to the class

Syngenesia, and order Polygamia Superflua. See Bota-
ny. {%v)

ARTEMISIUM,a promontory on the north of Euboea,

opposite to the Pegasaean Gulf, celebrated for the naval

victory which the Greeks gained over the Persians, on

the same day that the Spartans won the battle of Ther-
mopylae. An account of this engagement shall be given

in our article Athens. See Herodotus, lib. vii. cap. 175.

Plutarch in Themist. Corn. Nep. in Themist. Uni-

vers. Hist. vol. v. p. 240. and Gillies' History of
Greece, (to)

ARTERY, in anatomy, a naifie applied by the older

anatomists to all those vessels which are connected with

the left, or systemic ventricle of the heart, in warm-
blooded animals, and which were supposed by them to

contain only air, (whence tlie name cc^tti^io., arteria, air-

vessel) ; but, since the time of Harvey, it has been re-

stricted to those contracting vessels which convey the

blood from the r;^/j', or pulmonic ventricle, to the lungs,

and from the left, or systemic ventricle, to the general

system. For the names, structure, origin, distribution,

and connection, of the principal arteries of the human
body, see Anatomy, Part I. chap. iv. sect. 2. ; and for an

account of the more remarkable varieties of structure in

the arterial system of the inferior animals, see Part II.

of the same article, chap. iv. i^f)

ARTHUR, the most celebrated name in Cambro-
British story, and one of the Nine Worthies of the

world. From the peculiar darkness of the period in

which this pjrsonai^e flourished, and from the excessive
eulogies lavished on liim by bards and fablers, his real

history is involved in much uncertainty. In the tradi-

tions and later histories of his life, he became a being of

mere romance ; and as such, was long famous, not only

in the legends of Britain, but also in the popular tales of
France, Spain, and Italy. The unrivalled splendour,
however, of Arthur's fame, was destined at length to

decline, on the revival of learnhig. As the light ot

history increased,many of his atchievements, inconsistent

with ancient documents, began to be questioned ; in-

cidents of his life, in themselves probalilc, but not suffi-

ciently attested, were next discarded ; till at last Poly-
dore Virgil and others openly denied his existence.
We cannot indeed wonder, that karned antiquaries

should have been out of all temper with the grave
puerilities of Geoffrey of Monmouth, a miserable com-
pounder of truth and fable. But, we own, it appears
unjust to the memory of the incomparable chief, that
his very existence should be called in (juestion, because
he had the misfortune to be chosen, at a great distance
of time, as the subject of fiction. It is the fate of all

" popular heroes, to be gradually converted, by the gross
imaginations of the vulgar, into giants and magicians.
The Scottish liberties were unquestionably defended by
Wallace, notwithstanding all the marvellous stories of

his strength and prowess ; and if the monks and min-
strels of the dark ages made Arthur the theme of their

barbarous fancy, it by no means follows, on that account,
that he never existed.

The amazing extent and duration of his fame are no
contemptible monument of king Arthur. Through the
whole of Wales at this day, not only are tliere songs
and traditions respecting his exploits, but his name is

indelibly inscribed on several hundred places. As in

this country we have, in every district, a Wallace's leap,

and a Wallace's stone ; so in Wales we continually meet
with an Arthur's hill, an Arthur's rock, and an Arthur's
seat. In Scotland, too, the hero is not unknown. His
name was familiar to the Gaelic poets. Tradition as-

serts, that he once assisted the Gael ; and that, to avoid
disputes of precedency, he and Fingal sat together at

a round table! Several places are still named after him;
as Glen Arten or Artur, in Perthshire ; Sui Artur, in the
wilds of Glencro ; and Arthur Seat, near Edinburgh.
Arthur is, besides, the apparent founder of a numerous
clan, whose antiquity is proverbial among the High-
landers.

These, however, and other circumstances that might
be mentioned, serve only to excite curiosity, not to pro-

duce conviction. Fortunately for the warrior's memory,
there are documents of unquestionable antiquity, in wliich

his name is recorded ; and though neither numerous
nor full, they have the recommendation of being ac-

counted genuine. In the Triads, a most ancient collec-

tion of British compositions, frequent mention is made
of king Arthur. Llomarch, a celebrated bard of that very
period, who indeed resided for some time at his court,

calls him tlie " honourable father of the British heroes."
And the prince of poets, Talicssin, who also lived in the

same age, adverts incidentally to the valour of king
Arthur in the battle of Mount Badon. "O wretched
men," says the bard, " when, at the foot of Mount Badon,
their blood stained the sword .drthur benn haelion, of
Arthur the head of kings." But besides these authori-

ties, we have the decisive testimony of Nennius, who
not only lived in those times, but made it his business,

as a historian, to collect and record the atchievements of

Arthur; and his fragment of British history, the most an-

cient in existence, is entitled, with all its corruptions and
defects, to very considerable confidence. The reader

will not be displeased with the uncouth, yet simple and
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circumsiantial, narrative of this primitive writer. We
prefer the reading of Price, as being more ancient, and

less manufactured by criticism, to that of Gale.

" At that time Arthur fought against them (the Sax-

ons) ; for he was the leader of the wars.

" The first battle was at the mouth of the river, which

is called Gleni: the second, third, fourth, and fifth, on

another river, which is called Duglas : the sixth, on a

river which is named Bassas. The seventh was in the

wood of Cclydon, that is, Cath coed Celydon. The
eighth was at Castle Guinion ; in which Arthur carried

an effigy of the blessed Mary, always virgin, on his

shoulders : and the Pagans were put to flight on that

day, and many fell; and there was a great slaughter of

them through the strength of our Lord Jesus Christ,

and through the strength of the blessed Virgin Mary
his mother. The ninth battle was fought at the city of

the Legion. He fought the tenth battle on the shore

of the river which is called Tribuit. The eleventh battle

took place on the mountain which is denominated Assuet,

otherwise Catregomon. The twelfth battle was on mount

Badon ; in which fell, in one day, nine hundred and sixty

men, by one onset of Arthur.
" And none overthrew them (the Saxons) excepthim-

self alone ; and in all his wars he was victorious. And
the barbarians, while they were overthrown in all the

battles, sought assistance from Germany, and were mul-

tiplied by continual reinforcements."

By none of these original and genuine authorities is

Arthur held up as a prodigy, going forth in his might

to trample the affrighted nations under his feet. They
mention his name, and recount his exploits, in terms

of just admiration ; but at the same time, in that strain

of sober probability, which became the recorders of re-

cent events. In our verbal translation of Nennius, we
have obviated a most gross, though hitherto universal,

misconception of his meaning. His words do not neces-

sarily imply, what seems, from the common punctoation,

and the inveterate tradition, to be their import ; that

Arthur, single-handed, slew near a thousand men, and

that none else assisted him ! They merely state, by a

common figure, that the general, in one attack, destroyed

nine hundred and sixty of the enemy, who were en-

trenched ; and that of all the British chiefs, who in these

days engaged the Saxons, Arthur alone was victorious :

Corruerunt de uno imfietu y/rt/iuri, (not UNlus hiifictu

Arthuri). Et nemo firostravil cos nisi ifisie solus ; et in

omnibus bel/is, victor extilit.

We must not, however, conceal from our readers,

tliat neither the earlier Saxon annals, nor the history

of Gildas, a cotemporary writer, make any mention of

king Arthur. The Saxon annals are, as might be ex-

pected, confused and partial, totally suppressing several

events disgraceful to their own nation. Thus, the

great defeat at Mount Badon is not even hinted at in

these writings ;
yet that event is established, not only by

the respectable evidence which we liave already adduced,

but by the unsuspected testimony of Gildas. This au-

thor omits the name of the general ; but as Nennius and

Taliessin are positive in assigning the exploit to our

hero, and as no other leader of note flourished at the

same period, Ambrosius and Natanleod being dead long

before, it were a rash conclusion to affum, that the

silence of Gildas, in an incidental allusion to the battle,

is fatal to the reality of Arthur. It were disingenuous

to quote fables as authorities ; but were it certain, as the

old traditions pretend, that Arthur had killed Hoel, the

brother of Gildas, in battle, and driven that author him-
selt out of the islanu, we nuijiit tnen see a reason on the

part ot Guaas, lor suppressing all mention of Arthur,
and for those dolorous cilusious vented by that miserable

rhetorician against the liruish princes, Irom his residence

in Armorica.
Arthur, according to the most probable accounts, was

the hereditary pnuce ot the proper Siiurcs in South
Wales. In the earlier annais ot that country, he is also

denominated king ol Gwent, that city, the Venta Silurum
of the Romans, ocing the capital of his dominions. Be
this however as it may, ihe valour ol tlie Britons was
never more conspicuously displayed, nor more success-

I'udy exerteo, liian unuer the conduct ot this " head of

the kings." At his accession to the command, his

countrymen were sunk to the lowest pitch of depravity,

the nuiUral conseejuence ot their long subjection to the

Romans ; and they accoraingiy presented but a cowardly

and teeble opposition to the encroachments of the Sax-
ons. Novices m tiie art of war, and commanded by

ch.ettains, whom Gilda^ represents as the most bar-

barous and treacherous ol mankind, the Britons were
constantly beaten and disaeartened, the flower of their

armies cut to pieces, and tneir hopes ot independence

totally extinguished. Besides all these deplorable cir-

cumstances, their partial successes, obtained by despair

ratlier than courage, were rendered of no avail, by the

incredible swarms which arrived to reinforce the enemy

;

some of whose continental dominions were, for this pur-

pose, divested of their entire population.

In this calamitous state of affairs, about A. D. 508,

Arthur made his first appearance at the head of the Bri-

tish forces. From the confused chronology of that pe-

riod, we are not able to determine the precise year in

which his earlier victories were achieved ; nor even
whether they happened before or after his elevation to

the supreme monarchy. It is probable that at least the

twelve engagements recorded by Nennius were subse-

quent to that event. Equally adored by the chiefs and

by the people while in subordinate command, he would
now derive an additional claim to their attachment, from

the arduous situation which he occupied. Though in-

vested with the supreme authority when only 18 years

of age, or even younger, if we may believe the fables,

he soon, by his prudencfe and address, converted the dis-

orderly levies into well disciplined, formidable armies.

A new spirit was now infused into the tribes ; the youth

crowded around the standard of tlieir young chief; and

the troops lately beaten and dispirited, became sudden-

ly animated witii confidence and enthusiasm.

The Britons, thus renovated both in discipline and in

spirit, were first conducted against the Saxons of the

north. Tiiese had established settlements on the North-
umbrian coasts above half a century before ; and by this

time had not only extended themselves along the whole

of the eastern shore, but had penetrated nearly from sea

to sea, between tlie Picts and the Britons ; murdering,

in their progress, the defenceless inhabitants, and seiz-

ing on their possessions. But a dreadful retribution now
awaited them. In a series of tremendous engagements,

in which, if we may believe the Scottish histories, Ar-

thur was assisted by the united forces of the Caledo-

nians, the Saxons were uniformly defeated, their tempo-

rary conquests wrested out of their hands, and their

whole race exterminated or expelled from the northern

provinces. The particular scenes of these ijlorious ac-

tions it is now impossible to ascertain. Amid the ter-
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Xors of contending barbariuiib, and the confusion of dif-

ferent languages, the names of tlie places mentioned by

Ncnnius have been in-ecoveiably lost. Mr Whittakcr,

who seems rather too positive in these doubtlul matters,

is certain that the eleventh battle was dcciued on the

Castlehill of Edinburgh ; tiiere beuig an eminence in

the neighbourhood still called Arthur Seat.

The Saxons being thus, in the course of several cam-
paigns, expelled from tlie North, wiiere, till the arrival

of a new colony under Ida, 50 years thereafter, wc do

not find that they made any figure ; the victorious chief

directed his march to oppose the ravages of Cerdic, who
then infested the souihcrn provinces. Hither also his

good fortune attended Arthur. On Mount liadon, near

Bath, where the Saxons had fortified themselves in

great force, a most bloody and decisive engagement took

place A. D. 520. In this battle, which Gildas more pro-

perly terms a siege, the Saxon lines were entered by

storm; Cerdic only and a few followers effected tlieir

escape ; and the British sword fearfully avenged, at one

stroke, the calamities of half a century. By this dread-

ful blow the Saxon power, in tliis island, continued, for

upwards of thirty years, completely stunned ; and the

Britons, now nearly exhausted by their incessant efforts,

obtained a welcome respite from their barbarous inva-

ders.

All that is known of Arthur, after this great event,

is extremely unsatisfactory. Gildas complains, thut

though the recovered provinces were still in the great-

est misery, and their cities almost uninhabited, the ex-

ternal peace which followed the victory was productive

of little repose. The wretched Britons were no sooner
delivered from their Saxon oppressors, than they quar-

relled among themselves. According to the most pro-

bable accounts, Arthur lost his life in one of these tu-

mults, when fighting, about A. D. 540, against his kins-

man Mordred. This Mordred is, on that account, infa-

mous in the British annals, where he is held up to eter-

nal detestation, as being one of the three traitors, who,
in different ages, ruined the independence of Britain.

Thus perished, by the hands of his countrymen, an in-

comparable chief, who by his individual merit maintain-
ed the glory of a nation. Such, too, is all the genuine
history which we are able, at this day, to furnish of king
Arthur: a monarch, who, from the dazzling splendour
of liis renown, has himself become nearly invisible !

The romantic tales, of which Arthur is the subject,
are not devoid of interest. The marvellous circum-
stances that preceded his birth, his matchless prowess
in the fight, and above all, his truly affecting end, are
incidents well calculated to amuse the fancy. The Death
of Arthur is the title of a celebrated French romance ;

and the reader has possibly seen a fine English ballad
on the same subject. The greater part of these tales

are evidently of no earlier date than the eleventh and
twelfth centuries ; for, in the features which they be-
stow on the hero, we at once recognise those of the cru-
sader, the pilgrim, and the religious knight. The monks
of that period too, had learning sufficient to be acquaint-
ed with the histories of Caesar and Alexander; and,
that the Welsh might not be surpassed by the Greeks
and Romans, they were resolved to have a great con-
queror of their own.

Arthur, according to these accounts, was the son of
Uther Pendragon, in whose reign the monuments at
Stonchcnge were transported from Ireland. His mother
was Isrcrna, wife of Gorlois, duke of Cornwall. Hav-
VoL. II. Part II.

ing for a long time vainly solicited the atlenions of thi-,

lady, Uther at length succeeded by the skill of Merlin;
for having, by the medicaments of that wicked seer, as-

sumed the appearance of Gorlois, he was readily admit-
ted into the castle to which she had fled from his vio-

lence. The unhappy husband was soon put to death :

Igerna was made queen ; and Arthur, who was born
some time before, was acknowledged as legitimate.
This wonderhu personage, when yet a child, became a
bulwark to the Christian faith ; and when he grew up,
expelled from our coasts, not only tlie Saxons, but also
the Saracens, and other pagans, unknown at that time
to olhei- Christum countries. The Scots having incur-
red his displeasure, he pursued them into the lake Limo-
go ; whence, on bended knees, tliey besought his cle-

mency, and consented to pay tribute. According to the
same authorities, Arthur next subdued Ireland, and the
Orkneys, and the remotest isles : nay, surpassing in

glory those eastern conquerors Bacchus and Scsostris,

he penetrated into the frozen continent of the North,
and planted his victorious banners on the cliffs of Nor-
way and Lapland. To this mighty empire he also added
France ; lor having slain the king of the Franks, and
taken Paris his capital, he parcelled out the whole king-
dom among his followers. In the course of these ex-
ploits, the hero establislied Christianity in several places,

and even made a pilgrimage to Jerusalem.
One of the most famous acts of king Arthur, accord-

ing to romance, was the institution of the order of the
Round Table. Tiie first companions were the great
warriors and counsellors who had shared liis own dan-
gers and glory ; and tliese were to l)e recruited from
among characters of a similar description. Prowess in

the day of battle, consummate prudence, persuasive elo-

quence, dexterity in diplomatic ncgoeiations, with a no-
ble and unbounded generosity, were the requisites for

admission into this celebrated fraternity. About this

period, say the fables, Arthur held a numerous and
splendid assembly of all his subject princes in his own
capital, in whose presence he was solemnly crowned.
On this occasion a magnificent procession took place, in

which Arthur was preceded by four golden swords,
borne by the king of Scotland and three other monarchs ;

and his train was composed of an incredible number of
archbishops, and bishops, kings, dukes, and nobles, fo-

reign and domestic.
But the Romans about this time growing jealous of

his power, revived their claim to an ancient tribute. Ar-
thur prepares for war. Numberless kings and chief-
tains, summoned to his aid, flocked with their contin-
gents to his standard. The dress of the monarch was
ponderous mail. On his head was a helmet of flaming
gold, surmounted by the figure of a dragon. His shoul-
ders supported the shield Priwen, charged with an efli-

gy of the virgin. Caliburn,liis matchless sword, whicli
destroyed men at a single touch, depended from his

thigh ; and his right hand was graced by the spear Ron,
manufactured in the isle of Avalon. Thus accoutred
for the fight, and attended by all the chivalry of the
western world, the hero awaited, on the plains of Bur-
gundy, the approach of the foe, who on their part had
exhausted the resources of the East to combat the
mighty Briton. The battle was long and dreadful. The
Romans at length gave way ; when their whole armv.
with L. Hiberus their general, perished in the flight

:

and Arthur, like his countrymaji Brennus of old, march-
ed directly for Rome.

3 Q
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At Rome, however, the conqueror was not destined

to arrive. The unexpected intelligence soon was
brought, that Mordred his nephew, to whom on his de-

parture he had committed the regency of Britain, had

violated his trust. The perfidious wretch, despising all

laws human and divine, had assumed the sovereignty,

called in the Saxons to his support, and, to fill the mea-
sure of his iniquity, seduced the affections of Guenevir,

Arthur's beloved consort 1 The indignant monarch
speedily returned ; and in three pitched battles fought the

false ISiordred. In the last of these, the fatal battle of

Camlan, Mordred was indeed destroyed, with his whole
army ; hut, alas ! Arthur, the flower of kings, was mor-
tally wounded. Fi'om this, the last field of his glory,

the bleeding hero is conveyed, in sorrowful pomp, to

the isle of Avalon : a place which, in the tales of the

bards, is gradually converted into the Island of the

Blessed ; a land situated far in the ocean, and covered

with fruits, and flowers, and perennial green. Here he

is committed to the care of Morgain Lafaye, a sylvan

personage skilled in the art of healing. In her mystic

chamber, the king is laid on a golden couch ; and hav-

ing examined his wounds, she dismisses his attendants,

with the assurance that he will yet recover, provided he

remain till her medicaments have had their effect.

They, with joy in their countenances, spread their sails,

and return to their friends. It was carefully given out

to his disconsolate subjects, that, under the care of the

infallible Morgain, Arthur must continue till his wounds
were healed ; when he would certainly return, strong

and mighty, to resume the British sceptre. AikI this

expectation, it is certain, continued for several ages pre-

valent among the Britons ; who, amid all the sufferings

which they afterwards experienced, in their struggle

with the Saxons, allowed themselves to derive comfort

from the prospect of Arthur's return.

We are perhaps guilty of an error, in classing with

the fabulous part of his history the discovery of Arthur's

tomb : a circumstance which Mr Whittaker considers

as, of itself, an irrefragable proof of that warrior's ex-

istence. In the year 1 189, Henry II. on hearing, when
in that quarter, that Arthur was buried betv.'een the two
obelisks at Glastonbury, ordered the abbot of the place

to search the grave. At the depth of seven feet, a

large tomb-stone was discovered, and beneath it a leaden

cross; on the upper side of which was the following-

very explicit inscription : flic jacet sc/iullus inclitus i-ejc

.Irthurus in in.iula Avull'jnia ; cum Wtnex'cria vxorc siia

necunda. " Here lies buried the renowned king Ar-

thur, in the isle of Avalon; with Guenevir his second

consort." On the search being continued nine feet

lower, the rough trunk of an oak appeared ; in tlie ca-

vity of which was contained the body of king Arthur
;

and beside it lay the only retnains of Guenevir, her fine

yellow hair, all braided and ornamented with exquisite

art. The bones of the chief were large ; for the tibia

alone exceeded that of tlie tallest man by three fingers

in length. On his head were still visible the traces of

ten wounds, nine of which had been healed ; but the fa-

tal tenth, all unclosed, remained a hideous gash. These
royal remains, which had lain near 700 years in the

earth, were removed, by order of Henry, to the church
;

where they were put into a magnificent shrine, and oc-

casionally exhibited to the marvelling pilgrim. An ac-

count of the whole matter was hung up in the abbey, at-

tested and authenticated with all due formality.

That the grave was searched, and some relics obtain-
ed, cannot lor a moment be a matter of doubt ; for Giral-
dus Cambrensis, who had the whole relation from his
friend the abbot, examined the bones, and read the in-

scription. Leland also, the great antiquary, was favour-
ed, at a subsequent period, with a sight of the same
antiquities, which, he says, he handled with great won-
der and satisfaction. It strikes us, however, that the
monks, all along, discovered too much eagerness to
have the reputation of possessing the relics. The abbot
first solicited the royal attention to the tomb; confirm-
ing the tradition, by an appeal to the records of the ab-
bey. Who can believe that these records were genu-
ine ? The truth is, that Glastonbury abbey, as may be
seen in Malmsbury, was the most complete storehouse
in the world of bones and saints; aspiring to the honour
of possessing whatever was veneraole of royal and holy
relics; and contending with Scotland and Ireland for the
bones of St Patrick ! From all these precious possessions
the monks derived vast reputation, and some profit. The
obelisks were undoubtedly ancient in the days of Giral-

dus, for the inscriptions were not legible ; but, if we
may judge from tlie few words which have been pre-
served, they were not British but Saxon. But the most
suspicious circumstance of all is the cross, inscribed

with characters of a Gothic form. The inscription, it

must be confessed, is wonderfully explicit and topogra-

phical. It is indeed an epitaph, not so much on the

king, as on the place : it records not only who lies be-
low in the ground ; but where that ground itself lies : its

meaning is not, " Here lies King Arthur ;" but this, "At
Glastonbury abbey, the only true repository of kings and
saints, may be seen the wonderful skeleton of King Ar-
thvir." See Nennii Hist. Britonum, c. 62, 63, 64. Gil-

dae Hist. c. 26. Galfridus Monumutoisis de gcstis Re-
gum, I. 7. Will. Malmcsbur. De vlntiquit. Eccl. Glast.

Prisei Defensio, p. 109, et infra. Buchanan! Hist. 1. 5.

c. 22. \Wh'Maki:v's Hist, of Manchester, \. 2. (e)

ARTHUR'S OoN, (Otv;;,) or Julius Hoff. This
was an ancient edifice lately extant in Scotland, the ori-

gin and use of which has given birth to frequent discus-

sion among antiquarians. Its situation, in a rude and
Ijarbarous country, added to the peculiar form, dimen-
sions, and structure, which remained wonderfully en-

tire through the lapse of many ages, rendered the sub-

ject still of greater difficulty.

Artlmr's Oon stood about 200 paces north of the ri-

ver Carron, and a mile and a half north of the town of

Falkirk, in Stirlingshire, near the line of forts supposed

to have been erected by the Roman general Agricola,

which were afterwards traversed by Antoninus's wall.

This building in figure exactly resembled the common
bee hives now in use, wanting a small portion of the top.

Its dimensions were 88 feet in circumference at the

base, 19 feet in diameter within, and 22 feet high.

Twelve or fourteen feet from the ground, the upright cir-

cular wall began to contract into a dome, which, instead

of closing by gradual diminution, tertninated in a circu-

lar aperture eleven feet and a half in diameter. Near
the top was a small square opening, like a window,

three feet two inches high ; the under part of the same
breadth ; but only two feet six inches wide above. Be-

low there was an arched door-way nine feet in height.

The whole was regularly built of layers of hewn free-

stone, closely adapted, and entirely without lime : the

thickness of the wall at the bottom being above four feet.
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and consisting of iwo stones. The building stood on a

kind oi' basement, also of stone, four feet and a half in

iieigiu from tUe ground.

So singular an editiee had attracted great attention

from periods of remote antiquity. It had evidently been

devised with care, and executed with loo much art, to

allow us, according to our present acquaintance with

history, to ascribe it to the Aborigines of the country.

Yet It IS equally uncertain by whom it was erected, and

why it received the appellation of Arthur's Oven, by

which name we find it was known in the year 1293. An
old charter of that period bestows on the monks of New-
bottle the use of a pool of water, _/«jrCn furnum Arthuri

infra baroniam dc Duni//ias. We are not aware that any

ot the Roman historians, who treat of Scottish affairs,

take notice of this building. Tacitus indeed observes,

that Agricola occupied the first winter of his residence

in Scotland, in attempts to civilize the people, and assist-

ed them in building temples. It has thence been con-

jectured, that Arthur's Oven was one of the temples

erected at that time. But, in our opinion, his expres-

sions are much too general to warrant sucb an inference.

So far as we know, the first author who mentions this

edifice is Ncnnius, a monk of the seventh or ninth cen-

tury. Though his account of its origin is not to be

judged satisfactory, he describes it by no equivocal

marks. Speaking of Carausius the Roman emperor,

he says, damum rotiindam politis la/iidibus sub ri/iamjiu-

?ninis Cariin quod a suo nomine ?ionicn accefnt fornicem
trium/thah'in in victorix memoj'iani tjriffens constru.rit.

But chiefly towards the 16th century, Arthur's Oven
began to excite the curiosity of the learned, who tlien

commemorated its appearance by more minute descrip-

tions. In the year 1569, there is an account of it in

jiianuscript to the following purport, which is the more
interesting from being preserved in the vernacular dia-

lect of that period. " Julius Huif, on the watter of

Carron, is maid round lyk ane dowcat. The dur of it

is vii quarteris of breid, and iij elnis of heicht. It is

straucht our within fra the ta syd to the vther xxi

fute. Thair is ane circle abone the dur ane hand braid

of breid, with ane certane of letters writtin abone the

dur ; and ane vther circle ane bonie space abone that

;

and anewindo four nuikittowarl the eist. On the held of

that tour, the wall of it is v quarter tliik; it is viii of

heicht. It is xxxii elnis round about the space of vi

quarteris abone the eird : the wall is twa stane thik. It

was all lay it our with paithment stane, and ane bcnk
round about within it iij quarter heicht."

These remarks are partly explained by the observa-

tions of later authors ; but previous to them, Boyes, (or

Boece,) several times in the course of his History of

Scotland, alludes to this relic of antiquity. He affirms,

that it was built by Vespasian in honour of the emperor
Claudius, and of the goddess Victory, whose statues

stood within it, and these he commanded the natives to

worship. There was likewise a huge stone within, on

the south side, which served for an altar, and in his

days the place was still shewn whence it had been re-

moved. Eagles, then almost oblherated with age, were
sculptured on some of the stones, and below had been a

tessellated pavement, as the fragments remaining still

demonstrated. The reason why it bore the name of

Julius HofT, was, according to the commote historians,

becnuse Julius Caesar had built it as a mentorial tliat

the Roman arms had reached to that extent in Britain ;

amd as he had himself used it as a dwelling instead of a

tent during his expeditions, it thence received his name
from the inhabitants. Boyes, however, aflirms his own
discredit of the tradition, from the silence of Caesar's

Commentaries, and the other Roman historians respect-

ing it. He aflirms, that Aulus Flautius having died in

the town of Camelon, not far distant, his body was burnt

after the custom of the Romans, and an urn, with the

ashes, deposited in this temple, dedicated to Claudius
and Victory.

What Boyes had said, whether from personal inspec-

tion or not is uncertain, led others to search for the

sculptures of the Roman ensign. Accordingly it ap-

pears, that towards the middle of the 17th century, the

eagle was still seen; and about the year 1720 or 1730.

there were remnants then extant. This eagle seems
to have been carved of stone, and placed above the door,

and near it some other warlike trophies sculptured. It

is also conjectured, that some ancient inscription was
originally placed on the walls, which had been inten-

tionally erased. But below the trophies, both sir Rob-
ert Sibbald and Gordon could distinguish these letters,

I. A. M. p. M. p. T. which have been thus explained,

Julius Ag-ricola Magna Pietatis Monu?nt;ntu?>i Posuit

Temjilum. The two last named authors likewise ob-

serve, that there were two projecting shelves of stone

all around the interior, inclining downwards ; the lower
four feet from the ground, and the other two feet above
it; each 11 inches broad.

Such is the description of this celebrated monument
of antiquity, according to the authors we have named,
and many others who have treated of the subject. But,

notwithstanding the whole that is said by those who be-

held it entire, no light is thrown on the use for which
it was originally designed, nor any probable reasons

offered concerning the period when it was constructed.

Nevertheless it has generally been admitted to be the

work of the Romans, both because we are unacquainted

with the temporary residence of any other civilized peo-

ple anciently in Scotland, and also from its resemblance

to edifices known to have been erected by the Romans
in different countries ; such as the Pantheon at Rome.
Sir Robert Sibbald ascribes it to the Emperor Septimius

Severus, who died in Britain- Dr Stukely and Gordon,
both judicious antiquarians, consider it as the work of

Agricola, and foimd their opinions, in a great measure,

on the inscription already quoted. All that we can say

on the subject is, that Arthur's Oven unquestionably

existed in the seventh or ninth century, and that it bore

the rcmauis of insignia used by the Romans : And, fur-

ther, as it stood in a district where their military occu-
pations were carried on, there is a much greater proba-

bility that it owed its origin to them than to any other

nation.

Various opinions prevail concerning the use of this

building, to some of which we have already alludi-d. It

has been alternately thouglit a temple, a trophy of war,

a monument, and a -epukhre. Buchanan, whi' enters in-

to some (!:scussion concerning it, declares, that his first

impressions were in favour of its being a tomjile, dedi-

cated to tiie god Terminus; but further consideration

induced him to think it, and other buildings somewhat
similar, were monuments of some illustrious person, or

of some celebrated events. Dr Stukely supposes that

it was a temple dedicated to Romulus, chiefly owing to

the simplieitv of its structure ; but he oflers no satisfac-

tory ground lor this opinion, at the same time he expres-

ses his full conviction that it was the work of the Ro-
3Q 2
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mans, and traces in it exactly the same proportions that

were used in the Pantheon. Gordon, after considering
all that had been said before him, advances his opinion
in coincidence with Ilayni, that it was a sciceHum, or lit-

tle chapel, erected by Julius Agricola, during the first

winter of his residence in Scotland, contiguous to his

''-amp, for the purpose of keeping the ensigns or vex-
illa of the legions; and he adds his belief, that it may
also have been used as a mausoleum, for receiving the
ashes of some illustrious Roman who died in Scotland.
This sacelluni, he conceives, v/as dedicated either to

Mars Si^nifer, or Mars Ultor.

Combining all these facts, it does not seem to us im-
probable that Arthur's Oven was a temple erected by
the Romans, in honour of some of their deities, towards
the earlier centuries of the Christian sera. This opi-

nion receives some corroboration from learning, that

about the year 1680, or 1690, apparently, the finger of
a statue was found within it. The Roman capitals can-
not be supposed to have originated from any other peo-
ple, more than the eagle, or other warlike insignia. It

is generally admitted that the interior has undergone
intentional devastation, and that figures, or inscriptions,

which once were there, are now obliterated.

But how this Roman temple, if it was such, came to

olnain the name of Arthur's Oven, is more difficult to

explain. We can readily suppose, that if Julius Agricola
was its founder, it would naturally retain his name, and
be called Julius Hoff, which, in the common acceptation,
is a strong argument in favour of the fact. No illus-

trious person, however, named Arthur, is known to

have been celebrated in Scotland. The word Arthur
many conjecture to have had some other signification

than a proper name, and not without reason. Whence
Arthur's Oven has been supposed a corruption of the
Irish ardhe-nan-suainhe : arrfAp signifying a high place,
-and suainhe signifying standards. A similar interpreta-
tion has likewise been given of Arthur's Seat, Arthur's
Seir, and other places. Several antiquarians, on the
other hand, incline to admit these appellations accord-
ing to their literal interpretation, considering them de-
rived from the celebrated Arthur, famous both in real

history and tlie romances of old. We shall not embar-
rass the reader by attempting to solve the doubts that

arise from either of these theories, particularly the
latter, for, in the present slate of antiquarian know-
ledge, we deem ourselves inadequate to the task. Hec-
tor Boyes affirms, that Edward I. of England, during
his wars in Scotland, commanded the building to be
destroyed; but, altering his intention, carried away the
stone altar, bearing the name of Claudius and Victory,

and ordered the building to be called Arthur's Hoff in

future. But of this fact we have no corroboration.

Whatever may have been the origin and use of Ar-
thur's Oven, we cannot sufficiently regret that so re-

nowned a remnant of antitpiity, after having withstood
the lapse of so many ages, was at last wantonly destroy-
ed in 1743, and the stones employed in building a mill.

See Stukely, Account of a Roman Timfile near Graliam's

Dike in Scotland. Gordon's Itincrartum Srfiteyitrionale,

p. 24. Sir Robert Sibbald, Historical Inquiries, p. 42.

Boethius, HintrMa Scolorum, fol. 34, 47, 298, edit. 1574.

Buchanan, Historia Scotorum, lib. i. Antiquarian Refter-

tory, vol. iv. p. 458. Nennius, Historia Britoniim, p. 109,

edit. Hauniae, 1737. A'otes to Extracta e Chronicis Sco-
tie, MS. in fine. Cartularium de jVewhaltte, MS. fol.

49. (f)

ARTHUR Seat, a hill in the vicinity of Edinburgh,
elevated 810 feet aliove the level of the sea. It is prin-
cipally composed of rocks belonging to the newest flsetz

trap formation, that appear to rest on the coal formation,
which extends to a considerable distance around Edin-
burgh. The trap rocks are trap tuff, porphyry slate,

porphyry slate inclining to greenstone, basalt. Sec. and
also quartz sandstone. The simple fossils contained in
the trap rocks, are basaltic hornblende, augile, olivine,

natrolite, and prehnite. (r)

ARTICLES, Lords of. See Robertson's History of
Scotland, vol. i. p. 83; and Scotland, (tw)

ARTICLE, (from articulus, Lat.) a part or member
of a discourse, or composition; a clause or term in a
contract, or complex regulation; a particular object or
matter in a statement, or account; a part of speech so

called.

Article (from the root a^a, I fit or adajit one thing to

another,) properly and radically denoted either a part,

member, or joint, in a subject, made up of several parts

fitted together, or the substance which served to fit or

adapt these several parts, or some of them, to their pro-

per use. Hence the word is used in different senses.

1. A part or member of a discourse or composition.

For comprehending a complex subject, separation into

parts is generally necessary, that each part may be con-

sidered both by itself, and in relation to the whole

:

these different objects of contemplation are, in this case,

properly termed articles. Such divisions in a discourse

were often denominated topics by the ancient orators;

among the moderns they are usually termed heads. It

is always of importance that they be kept distinct, and
each brought forward so as best to contribute to attain

the object of the whole. See Eloquence, Oratory,
and Reasoning.

2. A clause, term, or stipulation, in an agreement, con-

tract, or complex regulation. Almost all contracts, from
their nature, imply different objects related or adjusted

to one another. The expressions in which these are

exhibited are properly denominated the articles of the

contract; and the object of the contracting parties ought
to be, to have every one stated with all the perspicuity

which the subject admits. See Contract.
3. A particular object or matter in a statement or ac-

count. The use of the word in this sense is sufficiently

obvious.

4. A part of speech so called, (See Grammar.) The
nr^/r/e, considered as a part of speech, is commonly de-

fined, a word prefixed to a noun, to denote that some
restriction, or limitation, in its general sense, is made,
or intended; or to indicate that there is some particu-

lar circumstance, or quality, in or belonging to the sub-

ject, by which our attention is excited, or to which it is

to be called. The name appears to have been originally

affixed by grammarians to this part of speech, from its

use in fitting or adapting the noun to such restricted

signification, or special consideration.* As the neces-

sity of this mode of limiting nouns in discourse must
constantly occur, the article, or some equivalent word,

has accordingly found a place in almost every language.

In the ancient Hebrew, and modern oriental tongues,

• This application of the terra was taken from the Greek {^ammarians, who had given the equjvsilent denomination mfSjov (a joinj^

or joiniiig) to the word sei-ring the same use i" their language.
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\vc lind the emphatic he ; the Greek has the i-cguiar ar-

ticle i, X. " ; the French te and la ; the Italian il, to,

and la ; the Saxon se, sco, thai ,- the German der, die,

das; the English the; the Spanish cl and la. The
Latin has no proper article ; an evident defect in the

language, iVequently productive of ambiguity and inele-

gance.
Though the article has generally been regarded as a

distinct part of speech, some have contended that it is

merely a pronoun, either demonstrative or relative; an

opinion which seems by no means ill founded, the olHce

which both are intended to serve being, in fact, nearly

the same; and the similarity of the woids in many lan-

guages evidently indicating an identity of origin. Mr
Middleton, in a late treatise on the doctrine of the Greek
article, seems to have established, "that it is the pro-

noun relative <j, so employed that its relation is sup-

posed to be more or less obscure ; which relation, there-

fore, is explained in some adjunct annexed to the article,

ty the participle of existence expressed or understood."

The definitive article, in all the modern European lan-

guages derived from the Latin, is just the demonstra-

tive Latin pronoun ille in a contracted form. The Ger-
man definite article is nothing more than a contraction

of the demonstrative pronoun ; and the English the is so

nearly allied to the pronouns this and that, as to leave

no doubt of their being radically the same. Whether
the demonstrative pronoun itself, as well as the article,

may not still be traced farther, and shewn to be, as

Home Tooke contends, the imperative of verbs, deno-
ting to jxoint out, or to see, will be considered, under
the head of Universal Grammar.

In English there are commonly reckoned two articles,

the definite the, and the indefinite a or an: the former
used in marking out some specific or individual object

of contemplation; the latter only implying that one sin-

gle thing of a kind is in view, without determining the

pipcise individual meant. The indefinite article, how-
ever, is rather improperly ranked as a part of speech ;

it is merely the numeral one, in old English ane, con-
tracted into an and a. The same remark applies to the

French un, the German ein, and the words in other mo-
dern languages marked by their grammarians as indefi-

nite articles.

In some languages, tlie right use of the article con-
stitutes no small part of the propriety and elegance of
composition. The use of the article in Greek has af-

forded a subject of discussion to ancient as well as mo-
dern grammarians; and the important advantages which
may be derived from a knowledge of it, for understand-
ing the Greek authors, have lately been shewn in regard
to the New Testament writers, in the ingenious disser-
tation of Mr Granville Sliarp, corroborated by the re-

searches of Mr Wordsworth and Mr Middleton. The
French grammarians pride themselves mucli on their

critical nicety in the use of the various articles, definite

and indefinite. In England, the distinctive use of the
two is generally so simple, that hardly any difficulty oc-
curs, even to a foreigner, in tluir application. (^)
ARTICLE, in Anatomy, the juncture of two bones.

ARTICLE, in Arithmetic, appears to have been used
by the older writers on arithmetic, to signify a number
<livisible into ten. This use of the word, however, seems
now tlmost rxplodfd. ((?)

ARTICLE OF Death; a word used to signify the
fast pang, or agony, of one expiring. The phrase ap-

pears to liuve been introduced by the Koniish priests,

and is not liow in general use. (i)

ARTICLES OF Faith, certain points of doctrine
which a church lays down as essential and necessary to

he received by all its members. In many churches,
those points which arc judged essential are termed
Confessions of Faith ; in others, particularly the church
of England, tliey have the denomination oi Articles ; an
application of the word which Vossius severely censures,
as inconsistent with the genius of the Lulin language,
[Dc Vitiis Heilnonis, p. 39.) As every society which is

organized at all, must subsist under certain laws and
regulations, a church must, of course, have certain
points fixed, upon which it is absolutely necessary that
the members of it sliould be agi-eecl. In Christian
churches, these must comprehend the points which are
judged essential to be received l)y that particular socie-
ty ; hence articles of faith, or, what is equivalent, a pro-
fession of faith, in some form or other, comes necessa-
rily to be settled in every Christian society, (Sec Con-
fession of Faith.) In the church of England, these
articles are in number thirty-nine. They are mostly
founded upon a body of articles compiled and published
in the reign of Edward VI. They were first passed in

the convocation in 1562, and were ratified afterwards in

1571, and again confirmed in the reign of Charles I., as
the established articles of the church of England. By
law, every ecclesiastical person must subscribe to them,
as the articles of his faith. (J")

ARTICLES, in English law, arc used to sigiiify a
complaint, or libel: Hence, a complaint of a lireach of
the peace is termed cThibiting anicles of the peace
against the offender.* (i^)

ARTICLES OF War. The military code which con-
tains the regulations, established by law, for tlie conduct
of the army, with the rules under which the niiiilary

ofiicers must act, are known liy this term. These have
the force of law, in virtue of the annual acts of parlia-

ment establishing the military force of Great Britain. -t

(^)

ARTICULATION, in Anatomv. See Anatomy, p.
714,738. (to)

ARTICULATION, in Oratory. See Sheridan's Lec-
tures on FAocnlion, p. 19; and Oratory, (y)
ARTIFICERS, are those who are masters of some

of the mechanical arts, or whose occupation consists
principally of bodily labour. In consequence of the sta-

* The mode of exhibiting a complaint in the form of
articles is derived from the civil law. Its object is, to

obtain a clear and precise answer from the defendant
to each of the fads charged against him, fir wliich rea-
son the complaint is divided into as many articles as
there are facts to be answered to. Jacob, in his Law
Dictionary, defines arliculus to be an article or libel ex-
hiljited in a court Christian. In the civil law courts of
England, a libel to this day is introduced with these
words: "the actor doth all(a;e :\.\m\ \n\&vr articulately

propound." Marriott's Formal Instr. p. 149. And a
charge against a master of a ship, for wearing illegal

colours, is exhibited in the high court of admiralty, in

the form of articles successively numbered. Ibid. \6i.

Duponceau.
t The articles of war adopted by the government of

the United States may be seen in Duane's MiUtar:/ DiC'
tionary. CuTDUsn.
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tute 1 Hen. VI. c. 5, they, as well as all others, must be

stvled by the name and addition of their estate, degree,

or mystery, in all actions and legal proceedings.

Artificers, conspiring not to do any work, but at cer-

tain prices. Sec. are liable to certain penalties, by the

statute 2 and 3 Edw. VI. c. 15.

In order to prevent the seducing of British artists to

settle abroad, the statute 5 Geo. I. c. 27. provides, that

such as seduce or entice them shall be fined 100/., and

be imprisoned for three months; and for the second of-

fence, they shall be liable to a discretionary fine, and be

imprisoned for a year. Artificers going abroad, and not

returning within six months after they have received

warning from the British ambassador where they reside,

shall be deemed aliens; shall forfeit all their lands and

goods; shall be disabled from holding lands by descent

or devise, and incapable of taking any legacy or gift.

By the statute 23 Geo. II. c. 13. persons contracting

with artificers to settle abroad, shall incur, for the first

oflence, a forfeiture of 500/. for each artificer contract-

ed with, and imprisonment for twelve months; and, for

the second oR"ence, 1000/. and imprisonment for two

years. Masters of ships also, who assist in such pro-

ceedings, are made liable to severe penalties by the

statutes 14 Geo. III. c. 71; 15 Geo. III. c. 5; and 21

Geo. III. c. 37. See Blackst. Comment, vol. iv. p. 160.

Jacob's Law Diet, (z)

ARTILLERY, in its original signification, was a par-

ticular name for the bow and arrow ; but subsequently

extended to all engines for throwing arrows, stones, or

other missile weapons. In modern times, the word is

usually employed as a generic term for great guns,

their ammunition and appurtenances; or as a distinctive

name for the troops trained exclusively to their manage-
ment. Those l)ranchcs of knowledge which an artillery

officer ought to acquire, are sometimes barbarously

termed ariUlcry. The field artillery of the ancients ap-

pears to have been always very simple. It consisted

chiefly of the bow and arrow, the sling and the dart.

These also seem to have been the only missile weapons
used in attacking walled towns during the earlier ages

of antiquity.

If the assailants failed in surprising a place, and were

prevented, by the nature of the fortification, from burst-

ing open the gates, or scaling the walls, their only mode
of attack was a tedious blockade. Of this we have a

memorable instance in the siege of Troy. In Homer's
account of the siege, there is no mention of any engines,

either to batter the walls, or to cnalde the besiegers

to pass over them. The Greeks were consequently

obliged to blockade the place during tlic long period of

ten years.

As society advanced in civilization, science lent her

aid to the warrior. The balista, catapulta, onager, and

variousother engines, were invented for the attack and

defence of fortified places. The effects which authors

mention as produced by these engines, are fitted to ex-

cite a high idea of their powers. We are informed,

that the ancient artillery discharged immense beams of

wood and stones weighing several hundred weight, by

which whole ranks of men were crushed at once, and

that the most solid walls, or the best compacted engines,

were incapable of withstanding their force. A remark-

able instance of the efficacy of the ancient artillery oc-

curred during the siege of Syracuse by the Romans.
Archimedes, Ijy the discharge of immense stones, de-

stroved, before it could reach the walls, a great machine

which Marcellus advanced against the city, and so
galled the besiegers by his inventions, that they con-
verted the siege into a blockade. In estimating the real
value of the ancient artillery, it is not suflicient that we
consider the magnitude of the bodies which they threw,
and the impetus with which these bodies were dischar-
ged; we must compare these with the time and labour
expended in producing the effect. It is not necessary,
towards this comparison that we should here minutely
describe the various warlike engines of which the an-
cient artillery consisted. This subject has been fully

discussed in the article Arms.
The ancient engines consisted of two parts, one for

shooting the missile weapon, and the other for winding
up the former. In most of the balistae, the shooting
part consisted of a tapering lever, having its thicker
extremity inserted in a powerful spring of twisted cords,

by whose torsion the lever, if at liberty, would be made
to revolve round tlie spring as an axis. This, however,
was prevented by a cross beam, against which the lever

pressed with considerable force. When the machine
was to be employed, the le\er was forcibly removed
from this position by a rope, having one end attached

to its smaller extremity, and the other wound round a
capstan. The lever being then suddenly disengaged,
flew back with a circular motion to its former position,

and discharged, with considerable violence, any body
applied to its smaller extremity. The construction of

the other kinds of artillery differed but little from that

now described, except that a weight was in some sub-

stituted for the spring of cords ; in others, the lever be-

ing flexible, served the purpose both of a lever and
spring. In some, as the onager, the lever acted on the

projectile by the intervention of a sling; while in others,

as the scorpion and catapulta, the shooting part acted

entirely on the principle of the bow, consisting either of

a single bow of great strength, or of two distinct levers,

whose smaller extremities pointed in contrary dii*c-

tions, and were united by a cord.

As in these engines the impulse communicated to the

projectile is entirely derived from the force with which
the lever returns to the position from which it had been

removed by the winding up, it is evident that they could

never impress on the projectile a greater force than had
been expended in winding them up; and as they were
wound up by the power of the human arm, the sole ad-

vantage derived from their use was, that the minute

successive exertions of human strength, slowly evolved

during this operation, were, by their means, accumu-
lated, and simultaneously called forth in one great in-

dividual effort. Hence if the magnitude or velocity of

the projectile were increased, the interval between each

discliarge, or the number of men, must be increased in

exactly the same proportion. To expect that the im-

pulse communicated to the projectile should equal the

whole amount of the power expended in workisig the

engine, would indicate a very limited acquaintance with

mechanics. In every machine a considerable portion of

the power is lost in overcoming the friction, &c. of the

machinery. The friction of the capstan, the rigidity of

the rope, the imperfect elasticity of the spring, must
have consumed much of the power applied to the an-

cient artillery. There was another circumstance more
destructive of power in the balista than even these

causes; the projectile was applied to the smaller ex-

tremity of the lever, and projected by partaking- of its

motion ; hence this extremity had a velocity equal to
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that of the projectile, and the motion of the other parts

of the lever \v^.rc in pioportion lo their proximity to this

point. This motion was suildcnly stopt by the lever

striking against the cross beam, which limited tlie range

of its movements. Hence at each discharge an impulse

at least equal to that of the projectile was communicated

to the lever, and entirely destroyed by the cross beam
against which it struck. This disadvantage belonged

to all the kinds of ancient artillery,-, though to some
more than others. From this disadvantage the onager

was the most exempt; as in consequence of the motion

being commvmicatcd through the intervention of a sling,

the final velocity of the projectile was considerably

greater than that of the lever.

The artillery of the ancients, with all its imperfec-

tions, continued to be employed among the moderns till

about the year 1336, when cannon were first invented.

These powerful engines, on which modern warfare so

completely hinges, Avere in their first form extremely
unwieldy and inconvenient. They were of immense
length and calibre, and formed of several bars of iron

soldered together, and secured by strong hoops. They
sometimes exceeded 20 feet in length, and 6 feet in dia-

meter. The difficulty of spunging and loading them
w as so great, that the same piece could seldom be fired

above three or four times in the same day.

The enormous weight of these pieces made it im-
possible to convey them from one place to another with
any celerity, so that their use was confined to sieges.

From the expense of making them, the number attached

to an army was inconsiderable ; and though their charge
of powder was comparatively small, they could not be
often fired without bursting, or being otherwise render-
ed useless. With these disadvantages, their force did
not much exceed the ancient artillery. It is not sur-

prising, therefore, that many of the best judges, at the

time of tlie first invention of cannon, were inclined to

prefer the cheaper and more portable artillery of the

ancients, and that the latter continued in use for a con-
siderable period after the introduction of the former.
In the course of a century, very important improvements
were made in the form of cannon. It was found from
experience, that their length might be reduced to one
half, and yet their range rather increased. They were
reduced in calibre, and cast in one solid piece, by which,
though the weight of the ball was diminished, yet as a
greater charge of powder might be employed, both the
force 'and the range were rendered greater, and a vast

advantage was gained in the celerity of their move-
ments, and the frequency with which they might be
discharged. Guicciardini informs us, that about the
year 1494, the French in their invasion of Italy, carried
along with them a number of brass cannon of a diminish-
ed size, drawn "by horses, which could accompany the
army in all their movements ; and that they were point-
ed with incredible quickness, and fired at such short in-

tervals of time, and with such force, as to produce in a
few hours as great an effect as the more cumbrous ar-

tillery produced in several days.

The earliest instance of the use of artillery in the
field of battle is by the English at the battle of Cressy
in 1346. « In the year 1347," says a French author,
" these terrible arms were not employed in France
against men: the French had, in 1338, used them to

advantage in attackina: certain castles; but they would
blush to employ them against their own likeness. The
English, undoubtedly, less humane, conquered us, and

employed them at the celebrated battle of Cressy,
which took place between Philip de Valois and Edward
the Third, king of England, who was so wicked and per-
fidious, and who gave so much trouble to the troops of
the former; and it was chiefiy to the terror and confu-
sion occasioned by the cannon, which the English used
for the first time, and which they had posted on a hill

near the village of Cressy, that the French owed their
defeat." From this first use of field artillery a new sera

commences in the art of war. The narrow front and
deep columns of the ancients can no longer be used in

the field of battle : armies ai^e generally more extended
into line, Ijattles are less general, and being conmienced
at greater distances, arc less bloody. Warfare has be-
come more a matter of calculation, anil skilful manccu-
vres are now more decisive of a campaign, than the
relative physical force of the combatants.

Mortars, a kind of short cannon, with a wide bore,

and a narrow chamber for the charge of powder, were
invented about 200 years later than cannon. At their

first invention they were employed in throwing large
stones and red-hot balls. They were subsequently ap-
plied to the throwing of bomb-shells, or hollow balls,

filled with powder, to which a match is adapted of such
a length as may burst the shell shortly after it has
lighted on the object. The precise period at which
this application was made of the mortar is not exactly
known. It is generally attributed to a native of Venlo,
in 1583; but there is reason to believe that its origin
was at least fifty years earlier. The shell forms a most
destructive weapon in the attack and defence of forti-

fied places. Those parts of the works which are com-
pletely protected from the direct, or even enfilading
fire of the cannon, are yet exposed to the action of the
bomb. The chief defect of the mortar is, that its eleva-
tion can be little varied, and that changes in its range
must be chiefly produced by variations in the charge.
This defect was remedied by the invention of the how-
itzer, a long time after the mortar. It has a chamber
similar to that of the mortar, and, like it, throws a shell
loaded with powder; but its length, the position of its

trunnions, and the carriage on which it is mounted, re-
semble those of the cannon. As it can be fired at any
elevation, it is one of the most useful pieces of artillery.

At high elevations it serves the purposes of a mortar,
and, at low elevations, its ball first acts as a cannon-ball,
and then as a bomb-shell. It is also easily moved from
place to place by an army.
One of the latest improvements in artillery is the

shell invented by colonel Shrapnel : it is filled with
musket-balls, and a weak charge of powder, which,
when it has arrived within a short distance of its object,
merely bursts the shell, without dispersing its contents :

the musket-balls, being thus disengaged, soon separate,
but, retaining their former impulse, still move forward,
and act on the enemy's line like a discharge of musketry.
This beautiful invention combines the extensive range
of the cannon-ball with the diffusive fire of the musket.
One of the chief improvements in the management

of artillery, was the mode of firing en licochet in the
attack of fortified places. In this mode, the batteries
which enfilade the works of the place, level their can-
non so as merely to carry the ball over the parapet, and
a small charge of jjowder is given, so that the ball may
become spent ininfdiafoly after, and rebound along the
ramp?rt. In this manner the besieged are driven from
their guns, and the guns dismounted. The howitzer is
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peculiarly effective in this mode of liniig. I'liia iiivcu-

tion, which we owe to lielidor, was first used at the

siege of Ath in 1697.

In the rapid evolutions during an engagement, many
occasions occur when the presence of artillery, at a par-

ticular point, might decide the fate of the day ; but the

critical moment may be lost heiore foot artillery could

be brought up. A distinct corps, called Norse or Ilij-

inff artillcrij, has consequently been formed to meet
such exigencies. The horse artillery consists of light

cannon and howitzers, drawn entirely by horses. Their

ammunition is either carried in light caissons of the

common construction, or in a particular kind called

wursts, which are slung, and have the double advantage

of an easy motion, and of preserving the amnmnition.

The gunners are either carried on the wursts, or mount-

ed on horseback; and the whole organization oftiie corps

is such as enables it to unite itself with the cavalry, to

follow and support their movements, to separate into

detachments, or to unite in masses, according to circum-

stances; and, by movements the most rapid and unex-

pected, to convey itself either to the defence of any

point of their own line, or to attack any important posi-

tions of the enemy.
The carronade, a sort of short cannon, or rather long

howitzer, was invented by general Robert Melville about

the year 1779. The larger carronades employed in our

navy are about eight inches in calibre. Tneir shot, if

solid, would v.eigh upwards of 70 pounds, but as it is

always cast hollow, its weight does not exceed 68

pounds, and might be advantageously still further re-

duced. From the weight of its hollow ball, the eight

inch carronade has been improperly denominated a 68

pounder. It is found from cxpei'iments, that at low ele-

vations the range of the eight inch carronade, before its

first grazing, is nearly equal to that of a 32 pounder
;

but that tlie subsequent distance through which it can

send its shot en ricochet is inferior. The carronade

therefore, unless employed like a howitzer for throwing

shells filled with powder, is not well adapted for the land

service. But in firing at shipping, where the shot must

generally take effect before meeting the water, it is pe-

culiarly useful.

The shot of the carronade is formidable to ships, not

only from its great size, but from the nature of the hole

which it makes. As it contains little matter under a

great surface, it pierces the side of a ship with less ve-

locity than a solid shot, and consequently shatters her

planks more completely. It is a curious circumstance,

that, when a carronade is fired at low elevations, its hol-

low shot goes to a greater distance before touching the

ground than its solid shot, and that the reverse takes

place at high elevations. The cause of this we con-

ceive to be, that as both expose an equal surface to the

action of the powder, but contain different quantities of

matter, the heavier receives a greater impetus, the

lighter a greater velocity, but in consequence of its re-

tiring more readily before the inflamed powder, a weaker

impulse. Tlie hollow ball, therefore, moves with greater

velocity during the first moments of its flight, but as it

has less momentum than the other, and as the air equal-

ly resists the motion of each, its velocity is soon re-

duced below that of the solid ball.

During tl e short flight, therefore, at low elevations

ihe cored shot moves through a greater space, while

during the longer path described at higher elevations,

the range of the solid ball is superior.

See Grose's Hist, of the Army of England ; Muller's
Artillery ; Guicciardini's Hist, cles Pays Bas ; Glennie's
History of Gunnery ; Wraxall's History of France, vol.

ii. p. 249 ; Smith's Wealth of A'ationsy vol. iii. p. 70

;

also Arms, Cannon, Gunnery, and Projectiles. For
an account of the artillery establishment of this coun-
try, see Britain, (t^)

ARTILLERY Company, the name of an association

of citizens of London, which was formed in 1585 for

the defence of the country. In the space of two years,

they amounted to 300, and in 1588 some of the members
held commissions in the camp at Tilbury. After this

the company declined, but was revived in 1611, when it

included 6000 individuals.

The artillery con.pany form at present a municipal

corps of infantry, with a division of archers. It is com-
posed of gentlemen of character and property, and is

commanded by the Prince of Wales as captain-general,

and regulated by a court of assistants. See Ellis's His-

tory of Hhoreditchi p. 349. (y)

ARTISAN. See Artificers and Artist.
ARTIST, is defined by iVlr Harris, " a person pos-

sessing an habitual power of becoming the cause of

some effect, according to a system of various and well

approved precepts." At Vincenza a very remarkable

privilege was possessed by artists : If any criminal con-

demned to death could prove that he was the most ex-

cellent workman in any useful art, his life was preserved,

unless he was guilty of coining. See Evelyn's Discourse

of Medals, chap. vii. p. 237, and Artificers, (y)

ARTOCARPUS, a genus of plants of the class Mo-
noecia, and order Monandria. See Botany, (to)

ARVALES Fratres, the name of twelve priests

who formed a college instituted by Romulus. See Am-
BARVALIA. {j)

ARVERNl, the name of a people in ancient Gaul,

who inhabited the country now called Auvergne, and

took up arms against Caesar. See Caesar de Bell. Gall.

lib. vii. Strabo, lib. xiv. Univers. Hist. vol. xiii. p.

161- 0')

ARUM, a genus of plants of the class Gynandria, and

order Polyar.dria. See Botany, (to)

ARUNDEL, Thomas, archbishop of Canterbury, was

born in 1353, and at the early age of 21 was promoted

from the archdeaconry ol Canterbury to the see of Ely.

, He was translated to the archbishopric of York in 1388,

to the see of Canterbury in 1396, and for a number of

years he held the office of Lord High Chancellor of

England. The early part of his life was chiefly distin-

guished by his numerous and splendid donations to the

churches over which he presided. The remaining part

of it was marked with an ambitious interference with

the civil government, and by an oppressive opposition

to those principles of ecclesiastical reformation which at

that time began to enlighten Er.gland.

While archbishop Arundel filled the office of chan-

cellor, he transferred the courts of justice from London

to York ; but the experience of a few terms shewed the

necessity of removing them back to the metropolis.

When the tyranny of Richard II. had instigated the

duke of Gloucester to take the reins of government out

of his hands, and place them in the power of commis-

sioners, the archbishop took an active part against the

king ; and havinsr been impeached by the House of

Commons, his effi cts were sequestered, and he was

commanded to leave the kingdom in the space of 40

days. The exiled prelate obtained a warm reception at
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Rome from Pope Boniface IX. and, along with the pro-
mise ot luturc favours, was nominated archbishop of St
*-'-

,\v's. The oppressive conduct of the English kinij
•

'

iiiig to inflame the disconteuts of his subjects, tlif-

liop was invncrl to ..^iu... m lus country; and
- had reached Briitany, he was desired to soli-

cit Henry duke of Lancaster, whom Richard II. had ba-

nished, to assume the crown of England. The duke

and the archbishop embarked at Nanlz, and landed at

Ravenspur, in Yorkshire. A general insurrection was

excited in the kingdom : Richard was deposed ; and the

archbishop being restored to the see of Canterbury, had

the satisiaction of placing the crown upon the head of

his companion in exile.

In 1405, the sixth year of Henry's reign, the parlia-

ment having been required to grant supplies, proposed

to apply the temporalities of the church to the public

service ; and insisted, that the riches of the clergy tend-

ed only to unfit them for the discharge of their sacred

functions. The archbishop of Canterbury used all his

influence against the address of the commons ; and

maintained, that the clergy were as useful to the king-

dom by their prayers, as the laity were by their contri-

butions to the state, and their services in the field.

" The speaker smiled," says Mr Hume, " and answer-

ed without reserve, that he thought the prayers of the

church but a very slender supply." The primate, how-
ever, succeeded in his opposition, and the lords reject-

ed the bill, which was framed by the commons.
The zeal of the archbishop in protecting the revenues

of the church, was equalled by the exertions which he
made to suppress the new doctrines which were propa-
gated by the Lollards, and the followers of Wickliffe.

The principal abettors of these doctrines were sir John
Oldcastle, and Lord Cobham. The zeal and distin-

guished reputation of the latter, pointed him out to the

primate as a proper object of punishment ; and he ap-
plied to the king for permission to indite the noble re-

former. Henry, unwilling to sanction such sanguinary
treatment, recommended that the gentlest means should

be used towards the Lollards; and ofl'ered his endea-
vours to reconcile lord Cobham to the catholic faith.

The dignified obstinacy of this nobleman, however,
would not yield to the arguments of the king ; and Hen-
ry was at last inclined to consent to the wishes of the
archbishop. With the aid of his three suffragans, the
bishops of London, Winchester, and St David's, the
primate indicted Cobham, and condemned him to the
flames. When Arundel was pronouncing the sentence
of condemnation, he is said to have been seized with an
inflammation in his throat, of M'hich he died on the 20th
February, 1413. See Hume's Hintory., chap. xvii. vol.

iii. p. 32 ; chap, xviii. vol. iii. p. 84 ; chap. xiv. vol. iii.

p. 93. (o)

ARUNDEL, a borough and market town in Sussex,
deligiilfuUy situated on the declivity of a hill on the ri-

ver Arun, which is navigable for barges. The town,
which is a borough by prescription, is so old as to be
mentioned in king Alfred's will. The bo;iutiful castle

belonging to the Howai-d family standi in the north-
east part of the town, an,i hns In en repaired at a great
expense by the present duke of Norfolk. The harbour
here was formeily capable of holding ships of an hun-
dred tons burden ; but of late it has been much injured

by 'iv sea. At Arundel there is a roMUifatlure of l.op-

bagging ; and great quantities of timber are shipped
Vol. II. Part II,

for the dock-yards. Population I8S5, of which 227 are

employed in trades. W. long. 0° 25', N. lat. SO' 45'.
(.;)

ARUNDELIAN Maubh-":, certain monuments of
,„*;,j..i^,., „v,ii..,v-t^u uy the earl of Arundel. They are
also, in conjunction with other similar stones, known to
the learned by the name of Marmora Oxonie7isia, beinij
now in the possession of the university of Oxford. Dur-
ing the reigns of James and Charles I. Thomas How-
ard, earl of Arundel, ungratefully requited by the Stu-
arts, for the exertions of his family in their behalf, re-
sided abroad, and particularly in Italy, for the greater
part of his life ; where he devoted his leisure to the
promotion of the arts, and the elegant pursuits of lite-

rature. The revival of classic architecture and sculp-
ture, was the leading object of his noble ambition ; but
the curious literary monuments, both Greek and Latin,
which continually fell in his way, suggested the design
of forming a grand collection of inscriptions. For this

purpose, he retained, among others, Mr William Petty,
a most learned man, whom he sent on a journey of dis-

covery, to the most remarkable ruins of Italy, Greece,
and Asia. In this visit to the ancient world, Mr Petty
was eminently successful. At a vast expense, and with
inconceivable industry, he purchased what was already
discovered, and dug into the rubbish for more : and
having thus explored, often at the hazard of his life, the
Morea, Delos, Paros, Ephesus, Pergamus, Smyrna, and
other places, he succeeded in procuring above two hun-
dred pieces of antiquities.

The greater part of the Greek inscriptions, which
adorn the Arundelian collection, were found at Smyrna,
where, if wc may believe Gassendus, the celebrated
Peiresc, who was engaged in similar pursuits, had first

discovered them. According to this account, one Sam-
son, the agent of Peiresc, paid fifty pieces of gold for

the curiosities : but the Turks having seized on Samson
and his valuable collection, with the view of extorting a

greater price, the earl of Arundel commissioned Petty
to redeem the whole : and thus was obtained, among
otli&r valuable marbles, the famous Parian chronicle.

These, and other superb remains of antiquity, arrived

in England in the year 1627, and consisted then of 37

statues, 128 busts, and 250 inscribed marbles; not to

speak of the sarcophagi, altars, fragments, nor the inva-

luable collection of gems. The inscriptions, with which
alone we are at present concerned, were inserted into

the wall of the garden belonging to Arundel house, in

London ; where, soon after their arrival, they weie exa-

mined by Seldcn and two other gentlemen, at the re-

commendation of that munificent patron of learning,

sir Robert Cotton. These scholars, after incredible

pains in cleansing and decyphering the monuments, and

supplying the frequent obliterations, succeeded at length

in transcribing 29 Greek and 10 Latin inscriptions, i)c-

ing those which appeared to Selden the most remarka-

ble ; and, in the following year, he published them in

a thin folio volume, pointed at Oxford, under the title

of Marmora Jrmulrlliana. This work, furnishing so

extensive a field of critical discussion, and enriched by
the multifarious erudition of Selden, was bought up in

a short time by the literati throughout Europe, with tht

utmost avidity.

Happy had it been for the republic of Ictteis, had
Selden and his coadjutors completed the c\Tmi lation of

the whole. During the fuiy of the civil w is, its ow-
ners were compelled to abandon Arundel house ; and

3 R
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the marbles, after escaping the hands of the Turks, fell

into those of the parliament, by whom they were put
under sequestration. During this reign of barbarity,

the monuments became a prey to iioj,u„*, a-..r,, „.,,i ;,,.

jury. Some of the fine tablets were employed for do-

mestic purposes, others were purloined for the sake of

the marble : several inscriptions are said to have been

given to the Spanish ambassador ; and many were bro-

ken down by the rude hands of a mason, for some house

repairs. So that from first to last, not less than a full

halfof this princely collection, purchased in foreign coun-

tries, and formed at such a vast expense, perished by

the hands of domestic barbarians !

The precious remains, still amounting to near 130

stones, were destined at length to fall mto better hands.

Henry Howard, grandson of the original collector, and

afterwards duke of Norfolk, immortalised his name, by

presenting the inscriptions to that noble asylum of lite-

rature and the Muses, the university of Oxford. There
they were increased by the accession of Selden's pri-

vate collection, and of other donations ; so that the

whole soon amounted to 1 50 inscribed marbles, consist-

ing of tablets, altars, pedestals, pillars, and sepulchral

monuments; and presenting a most interesting wreck
of a former world, to the eye of the scholar and the phi-

losopher. From the Oxonians, the marbles met with

that attention which they deserved. The most learned

dean of Norwich, at the request of bishop Fell, under-

took the Herculean task of publishing an edition of the

whole, including most of the inscriptions edited by Scl-

den. When we reflect on the many difficulties attend-

ing such an undertaking, the indistinct characters which
were to be decyphered, the lacuna to be filled up, and
the corrosions and injuries incident to ancient marble,

we cannot help admiring that learned patience, and that

felicity of conjecture, by which the first transcribers of

these inscriptions were able to accomplish their pur-

pose. These gigantic labours Prideaux published at

Oxford, A. D. 1676, under the title oi Marmora Oxoni-

ensia, in one elegant folio volume, containing the ki-

scriptions in capital letters, and the lacunae as they oc-

cur on the marbles. Each of the Greek inscriptions is

followed by two columns ; one containing a transcript,

with the conjectural readings, in the common small

character; and the other a Latin version: and the whole
is further illustrated by the annotations of the editor,

Selden, Lydiat, and others.

Dean Prideaux was succeeded in this arduous field of

literary exertion, by Mr Maittaire, the editor and author
of many learned works; who, in 1731, favoured the
learned world with a more concise account of the mar-
bles; and in 1763, Dr Chandler published a new and
.splendid edition of them, distinguished by much criti-

cal accuracy, and rendered interesting by several en-
gravings. We are compelled, however, to lament, that

in all the editions which wc have seen, there is a great
want of attention to this last veiy important circum-
stance. The university of Oxford will, no doubt, see

the pn^priety of publishing, ere long, accurate engrav-
ings of all the C4reek monuments, exhibiting a fac si-

mile, not of single lines, but of the whole of each in-

scription, with a portrait of the stone itself. This would
put us all in possession of the marbles ; and would
double at once our information and our pleasure in read-

ing them. Dr Chandler's edition is often at consider-

able variance with those of his predecessors. Without
presuming to sit in judgment on the learning ^nd in-

genuity of that critic, wc may be allowed to express a
doubt how far his emendations and conjectures ought to

be admitted, when opposed to the authority of Selden
•nnd Prideaux. The inscriptions, it is well known, were
much more aisiiiici. in lU^ j<.j.„ of s-Ulen, who lived a
century before Chandler : and Prideaux tells us, Uiat
one motive to his extreme attention in transcribing, was
the conviction, that from the rapid progress of oblitera-
tion, no future editor could possibly read many of the
legends. Selden and Prideaux have, thereloic, in some
degree, become originals ; and the accusation preferred
against the latter, by M. Freret, that he seldom con-
sulted the marbles, but copied from Selden, is not mere-
ly unhandsome, buj. culpably rash, seeing that out of
the 150 existing marbles, Selden had edited no more
than 27.

The Arundelian inscriptions, like all the ancient writ-
ings, are executed in capital letters : and these are ge-
nerally disposed into one continuous series to the end
of the line, without any distinction of space or point.

The eye has thus the painful task of parcelluig out the-
letters into words, which eternally run into each other ;

and, upon a single failure, is often obliged to return to
the beginning of the inscription. The ancient Greeks,
m their art of writing, do not seem to have been ac-
quainted with the use either of accents or of a regular
punctuation. Even the division into syllables, however
much they attended to it in speech and grammar, is

never exemplified in their inscriptions, where their sole

object was to fill up the line. In these ancient remains,
the iota is never st^i-scribed : in a very few instances,

it is indeed omitted ; but, generally speaking, it is care-

fully cc/-scribed, and in as large a form as its neigh-
bours. We are utterly at a loss to account for the pre-

sent degradation of this unfortunate element, which, we
should suppose, was not only written by the Greeks, but
also rendered audible in their pronunciation. Though

,

the antients had no mark for the sfiiritus lenis, they had
originally one for the as/ier, the same in power and form
as the modern H. In this capacity it occurs on the fa*

mous Sigean marble, which, with many other valuable

inscriptions, is now in the possession of the Earl of

Elgin, a nobleman to whom the lover of Grecian anti-

quities is under the greatest obligations. This use of

the H does not occur on any of the Arundelian marbles,

which afford us no instance of a spiritus asjie?:

The subjects of these inscriptions are various : some
of them record treaties, others the victories and virtues

of distinguished personages, and others miscellaneous

events ; but by far the greater number, Latin and Greek,

are of the sepulchral kind. In surveying these auto-

graphs of the ancient world, we are sometimes seized

with a feeling of wonder, on recognizing the same sen-

timents of sorrow and affection, however trivial, which
we ovtrselves have experienced. It is not consistent

with the nature of our work, to enter into a detail of

these inscriptions. We shall, however, select a few to

gratify the reader's curiosity, who may not have access

to scarce and expensive volumes.

The first, and the longest of the whole collection, is

the league concluded between the Smyrnsan and Mag-
nesian states : and it has a strong claim to tlie attention

of the scholar, not merely as containing the most com- j
plete specimen extant of an ancient treaty of alliance, |||

but as furnishing curious notices in antiquities and

grammar. It was engraved on a pillar in the temple of

Venus Stratonicis, at Smyrna, about 243 years before
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Christ. The occasion of It was this: Amiochus wish-

ing to obtain a peace, demanded in marriage Berenice,

the daughter of Ptolemy Philadelphus, with whom he
had long been at war ; and with tliis view divorced his

own consort Laodice. Having, however, on the death

of Ptolemy, taken back Laodice, who was a woman dia-

bolically viadictive, he was poisoned by her soon after;

and his son Seleucus Callinicus raised to the throne.

Seleucus, at the instigation of his mother, indicated a

design to assassinate Berenice and her infant son; but

she, having fled to a strong hold, till her brother Pto-

lemy Euergetes should arrive to her assistance, made
a stout opposition to her unnatural enemy. Before, how-
ever, her brother could arrive, she was treacherously

murdered by some of her own adherents ; upon which,

almost all Asia declared against Seleucus, and submit-

ted to the king of Egypt. But their ancient affections

soon began to return ; lor upon the total dispersion and
destruction of a fleet of Seleucus, intended for a de-
scent upon Ptolemy's dominions, many of the states dis-

covered symptoms of commiseration at his cruel for-

tune, among whom were the Magnesians. The Smyr-
nseans, accordingly, who had always remained attached
to the interest of Seleucus, so wrought upon these their

neighbours, partly by threats, and partly by intreaty,

that both states entered into a league offensive and de-
fensive, for protecting the dignity of Seleucus against

all enemies whatsoever.

The league, which is drawn up with much solemnity

and legal repetition, consists of three parts ; a pream-
ble, the treaty, and a supplement. The preamble is a

popular decree of the Smyrnaeans, stating their obliga-

tion and affection to Seleucus, for benefits conferred on

them by him and his family ; their resolution to com-
bine with the Magnesians, for the protection of his do-

minions ; and the names of the deputies by whom the

negotiation was to be conducted. Then follows the

treaty of alliance, which begins thus : " In the priest-

hood of Hegesias, Pythodorus being garland-bearer, in

the month Lenaeon, with good Fortune,, the inhabi-

tants of Smyrna and Magnesia, both horsemen and foot-

men, who are in the city, and also who are in the camp,
and the other inhabitants, have established friendship

on these terms : The Smyrnaeans have admitted to the

freedom of their state, the inhabitants of Magnesia,
those who are in the city, horsemen and footmen, and
also who are in the camp, and the other inhabitants ; for

which privilege the Magnesians will observe an alliance

and friendship with Seleucus." And, after a full enu-
meration of conditions, by which indeed a complete
union of interest, policy, and constitution, is established

between the two cities, it is provided, that a certain

number of men be selected for administering the oaths

to the people, who on both sides are to swear individu-

ally to the observance of the treaty. The Magnesians
swear as follows : '* I swear by Earth, Sun, Mars, Mar-
tial Minerva, Diana, Mother Sipylene, (Cybele,) Apol-
lo in Pandi, and all the other gods and goddesses, and
by the Fortune of king Seleucus, I will abide by the
treaty which I have concluded with the Smyrnaeans,
forever." And after an enumeration of articles, the
oath concludes thus: " If I observe these things, let it

be well with me ; if I violate my oath, destruction to

myself and my ofl'spring." The Smyrnaeans, on their

part, use the same form, only that they mention, in ad-
dition to the catalogue of divinities, the name of Venus
Stratonicis, and omit the fortune of Seleucus. Apollo

in Pandi, or Panda, is taken notice of by no writer of
antiquity ; and Vends Stratonicis is mentioned onl>

by Tacitus. Towards the end of the league, it is or-

dained, by mutual consent, that this public deed be ex-
hibited, for the inspection of all concerned, on pillars

consecrated for the purpose, in two of their respective
temples ; one, the temple of Venus at Smyrna ; the
other, that of Diana on the banks of the Maeander.

After the league comes the supplementary decree of
the Smyrnaeans, in which there is recorded the surren-
•der, by the people of Pal^magncsia, heretofore subject
to the Magnesians, of the whole of their district to the

government of Smyrna, who were to garrison their for-

tress hi trust for Seleucus ; and also the grant of cer-

tain immunities to such of the inhabitants as became
subjects of Smyrna. Both the prefatory and supple-
mentary decrees have the same exordium, which runs
thus: EAOHENTOIAHMi2I2TrAT HrJiNrNJ2MHEnEIAH.
E(^«|£v Tu ^riincfi, '^^icTyiym yKi>|M,i)-£5r£(J')). " It hath seemed
good to the people in the council of the leaders ; where-
as," &c.
The chief peculiarity of the language of this inscrip-

tion consists in its old orthography, occasioned perhaps
partly by the common affectation of ancient forms in

public decrees, and partly by the influence of the com-
mon people in these republics ; who, it is well known,
were attached in Greece, as they are in our own coun-
try, to the idiom and pronunciation of their ancestors.

Thus we find, in this league, y used for x; as £y/it£w,

ty^t ; and final » is almost constantly changed into fc be-
fore 7t and /K. ; as in tjjjk. ^roAiv, tw^c a-jay/tarav, r;;^ ftijTE-

f oe. We strongly suspect that this last archaism is only
such in appearance ; and that always, in pronunciation,
final V underwent a change before the labials, and their
cognate power y.. Tims we have, in the common dia-
lect, £Ks«ToMxt'Ao5, tMSxiia, c-sjM^i^ii, iM/^eiu, whci'C the
ear has, even in writing, got the better of the gramma-
tical rule.

The next inscription which we present to the reader's
attention is a short poetical epitaph. Though not desti-

tute of elegance, it is chiefly interesting as it affords us
one of the few instances of verse divided into lines, and
of spaces between the words. We also see in this spe-
cimen of ancient writing, that the Greeks did not, like
the Romans, write all the words in a verse at full length,
but omitted those letters that were not subservient to
the measure, as in the case of synaLvji/ia.

KAAYAIOS IHTHP ArAQHMErOS EN0AAE KEIMAI
HANTOIHS AEAAnS KFAinNON AKESMA NOSOT
HTNON TOTTO AE MOl KAI MTPTAAH EISA STNErNfJ
MNHMA MET ErSEBEHN A E2MEN EN HAYSjni

I Claudius Agathemcrus, physician, lie here,
AVIio knew a speedy remedy for every kind of disease

:

And tills monument is common lo me. and my wile Myrtale

:

And we are wiUi the blessed in Elysium.

Another monument to which we shall direct the scho-
lar's attention, is that curious league concluded between
the cities of Priansus and Ilieraputna, in Crete. It is

apparently the most ancient in the whole collection, and
is written in a kind of Doric dialect, of which there is

no other specimen extant, except in one or two of Gru-
ter's inscriptions. This circumstance, together with the
frequent laciine, and other mutilations, renders the sense
often very obscure. The two following sentences will
give an idea both of tlie language and of the matter.

3R 2
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E|£6-T*» h rut, T( h{*TUTvi»t TVii^it tt rat U^tatortai, x.«.t

rut Uptuv^Kt fv rut UpXTTurvtect' ^tS'utri oe ra. reMa xct^xTrs^

et aXXai ro^.irxt, x.a.ra, ra vofcoi to; (xccrc^ti Kitfcivc;. " And
let it be lawful, both lor a Hicruputnian to sow in Priau-

sia, and for a Priansian to sow in Hieraputnia ; and let

tliem pay the taxes like the other citizens, according

to the existing laws on both sides." At h tis .a^iMiri ra

Fv/Kei^iva aiaXvuVt 7t y^iryjcn^ tj t^tura^y t^itrru rut fiaXof^tvut

i'tx.a^ao'Sai tTrt ra kcivu i'lx.currn^ia, ri/iXf/M iTTf/^a'^a/^Btoi

ra? h^ai Kara t» a^tKiji^a « xa rti ahxiitrat, xai tt kx vtxao--

tm, Xa^ira m r^irov fii^oq t«? ^txim o S'txa^aft.ttci, ra at Aoi-

5ro» es-ra rat ico>\iut. " li any one violate these terms,

whether magistrate or private person, let any one who
inclines summon him to the public tribunal, specifying

a penalty in proportion to the offence. If he make his

accusation good, let liim receive a third of the fine ; die

rest to go to the (contracting) cities."

But of all the Arundelian inscriptions, by far the most
celebrated is the Parian Chronicle, so called from the

belief of its having been compiled in the island of Pa-

ros. It is engraved on a tablet of marble of about five

inches in thickness ; and, in Sclden's time, of two feet

seven inches in height, and six feet six inches in breadth.

This marble contained 93 lines, disposed into two co-

lumns : the letters are capitals, arranged without any
distinction of point or space between the words ; it con-

tains some archaisms similar to those in the Smyrnaean

league, as cft Ila^ai, for tv na^ai ; and number is expressed

in it, not by words, nor by the usual numeral letters,

according to their station in the alphabet, but by the

ftower with which the name of the number begins. Ac-

cording to this notation, which occurs also on other

ancient monuments, n denotes ?r£»re; A, S'lxa; and H,

ixarot; and the expression HHAAn is equivalent to 225.

Herodian tells us, that these characters were used in

the laws of Solon, and still continued in his own time

to be employed in tables of taxes.

The Parian chronicle originally contained a chrono-

logy of Greece, and particularly of Athens, from the

reign of Cecrops, A. C. 1582, down to the archonship

of biognetus, A. C. 254; comprising a period of 1518

years. But a considerable portion of the lower part,

containing the events of 90 years, having been damaged

before its arrival, the inscription now terminates with

the magistracy of Diotimus, A. C. 354. It was fortu-

nately one of those marbles that first engaged the atten-

tion of Selden, by whom it was transcribed ; otherwise

we should now have had to lament, more seriously, an

additional mutilation of this superb monument. In his

time it contained 79 epochs, or principal events ; but a

large portion of the beginning, containing 31 of these

Eeras, has been since destroyed, for the purpose, it is

said, of mending a fire-place.

In this chronicon, the various events are dated retro-

spectively, from the archonship of Diognetus, at Athens,

A. C. 264, which is supposed to be the period at which

the chronicle was compiled, about 20 years earlier than

the Smyrnaean league. The plan, and some other cir-

cumstances, will be best understood from a short ex-

tract. The inscription begins thus :

« « » * * J have described the times downwards, be-

ginning with Cecrops, who first reigned at Athens, to

the archonship of Astyanax in Faros, and of Diognetus

at Athens.
"Epoch 1st. Since Cecrops reigned at Athens, and

the country was called Cecropia, which formerly was

called Actica, from the native Actaeus, 1318 years.

" Ep. 2d. Since Deucalion reigned at Parnassus, in

Lycorea, Cecrops reigning at Athens, 1310 years.
" Ep. 3d. Since a controversy happened at Athens, be-

tween Mars anu Neptune, respectmg Hallirrolhius, the

son of Neptune, and the place was called Areopagus,
1268 years, Cranaus reigning at Athens.

" Ep. 4th. Since a deluge happened, in the days of

Deucalion ; and Deucalion fled from the rains out of

Lycorea, takiiig refuge at Athens with- Cranaus ; and
built the temple of Pliyxian and Olynjpian Jupiter, and
offered sacrifices of preservation, 1265 years, Cranaus
reigning at Athens." &c.

From this short specimen, the reader will see that

the Parian chronicle is a monument of the most curious

description. It resembles the notes of a man of letters,

in which every event is marked which could interest a

reader of Grecian history. There are several circum-
stances recorded in it which occur no where else ; and,

though the dates of events, before the annual archon-

ship at Athens, are here made earlier by several years,

generally 26, than in the common accounts, the purpose
of the compiler, which seems merely that of approxima-

tion, is perfectly well accomplished. Athens being the

most learned of all the Grecian cities, and its history

beuig consequently most famous, its magistrates are

here connected with every event, and made to serve as

an index to the chronology.

This marble was long considered as a genuine autho-

rity, and as such was referred to by most of the literati,

who distinguished themselves in these studies during
the 17th and 18th centuries. Sir Isaac Newton, indeed,

denied its accuracy ; but his system of chronology being
chiefly founded on the improbable supposition that Chi-
ron had fixed the solstitial points with astronomical
accuracy, was forced into wide variance, not only with
this chronicle, but with every other system. A more
direct attack has lately be6n made on the marble ; an
attack which, we fear, will for the future destroy all

confidence in its authority ; for no sooner does scepti-

cism spread the tale of defamation, than the character

of certainty, like that of morals, is generally forever

ruined. In an essay entitled T/ie Parian Chronicle, Mr
Robertson has thrown out such learned and ingenious

doubts respecting its antiquity, that the strongest proofs

would now be scarcely sufficient to restore it to its for-

mer credit.

For our own part, we are clearly of opinion, that the

same style of scepticism would apply with equal force

to any other monument in existence. If the inscription

be a modern fabrication, it is a wonderfully learned one.

Its unassuming author must have been, on this suppo-

sition, capable of a much nobler, as well as a more lu-

crative, production; since on this single_ stone, to use

the words of Prideaux, there is more explained, con-

cerning the ancient times of the Greeks, than in almost

all the books extant. Besides, the critics who first ex-

amined it. Petty, Selden, and Young, and who flourished

so near to the period at which alone it could have been

forged, the revival of letters, saw nothing suspicious

either in its external appearance, or in its contents. On
the contrary, the obliterations, corrosions, and other

symptoms of antiquity, were at that early period so pow-
erfully predominant on its surface, that the very subject

was long a matter of doubt. Accordingly, all the first-

rate scholars, from those days to the present, Petuvius,

Usher, Salmasius, Vossius, Bentley, Prideaux, and

others, hare not, with all their matchless learning, dis»
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covered any thing in this long inscription inconsistent

with the belief of its antiquity ; and some of thcni have
evcii pi'onounced ii to be the most aullicntic of pai;un

monunienis. Can it be really supposed, that a modern
scholar, capable of such a forgery, would confine the

labours of his life to an obscure piece of marble ? or

would any author have suppressed the inestimable an-

cient documents, which now no longer exist, but which
might have afforded rich materials for a splendid and
costly volume, lor the sake of giving value to a stone,

which an accident miglit destroy in a moment ?

Mr Robertson has comprised all his arguments under
nine heads, which he has illustrated with much force

and ingenuity. "The characters," he asserts, " have
no certain or unequivocal marks of antiquity : It does
not appear probable, that the chronicle was engraved
for private use : It does not appear to have been engraved
by public authority : The Gieek and Roman writers,

for a long time after the date of this work, complain that

they had no chronological accounts of the affairs of an-

cient Greece : This chronicle is not once mentioned by
any writer of antiquity : Some of the facts seem to have
been taken from authors of a late date : Parachronisms
appear in some of the epochas, which we can scarcely

suppose a Greek chronologer in the 129th Olympiad
would be liable to commit : The history of the discovery
of the marbles is obscure and unsatisfactory : The lite-

rary world has frequently been Imposed upon by spurious
books and iiiscriptions.".

1st, The first of these objections scarcely merits any
consideration. To say that an inscription has no certain

or iiidubitable mark of antiquity, and to call every such
appearance by the hard name of affcciaiion, is to wage
war with all inscriptions, whether spurious or authentic.

The cxto-nal marks of antiquity, however strong, can
never of themselves confer the character ol certainty on
any monument whatever. To say too, that the letters

bear no resemblance to those on the Sigean monument,
which is 1000 years older, is surely no mortal thrust at

the Arundelian inscription. Tlie objector complains,
diat n has one leg longer than the other, that Z is in the

form of a prostrate s> and that the letters O, ©, £i, are

smaller than the rest. In this form, however, n and Z
occur, limes without number, on ancient monuments ;

of which the reader will find a satisfactory instance in

No. I. Part 2. of Chandler's inscriptions ; and as to the

round letters, these, from the great space which they
naturally occupVi are almost uniformly reduced, in point

of size, in all the inscriptions. On the Sigean monu-
ment, and (p are made remarkably small ; and on the

pedestal which supported the statue of Jupiter Urius,
erected only A. C. 530, all these characters are exhibi-

ted exactly in the form of which the learned sceptic is

so suspicious. With respect to the archaisms ly. Tla^ui,

ty AvKo^iixi, he. which the objector terms vulg-aris?>}s,

and unworthy of the age of Ptolemy Philadelphus, only
130 years after the time of Xenophon and Plato; we
beg leave to refer the reader to the Smyrnean league,
composed at most but 20 years, perhaps not so many,
after the reputed date of this chronicle. But we are
trifling with the reader's patience. Whoever had eru-
dition sufficient to construct such an extensive chrono-
logy from ancient records, must be supposed to have

h had sufficient acquaintance with these mechanical nice-
ties, to make them perfectly unexceptionable.

2d, The second objection is no less frivolous. We
can see nothing improbable in the supposition, that a

learned opulent Greek, an enthusiast hi the antiquities

of his native country, might have compiled, out of his

common-place notes, a popular system of chronology,

and engraved it on marble, either to be Ujpt as a family

curiosity, or to be exhibited for the information of ordi-

nary people. The expense attending the gratilication

of so elegant a fancy could not have been serious : at all

events, that consideration must be supposed to have had
less influence on a magnificent lover of learning in an-

cient times, than on a needy modern, who could be
templed by want alone to undertake so difficult, and yet

so uiipro'.itable, a speculation. Mr Robertson gives us
a long and learned catalogue of all those, who, at that

period, wrote on paper, in order to prove that the com-
mon mode of writing was not on stones ; and, of conse-
quence, that tlie marble is not genuine ! But he might
as well have asserted, that Richer never walked on the

tight rope, because the common mode is on the ground.
His argument, that paper is more commodious than

marble, for the purpose of writing, only proves the folly

of inscribing on durable materials ; but not that it never
has been done. The laws of Solon were cut in wood.
The astronomical and chronological observations of the

Babylonians were stamped on bricks ; and a whole poem
of Hesiod was cast on plates of lead. Nay, a regular

c/iro?tolcfft/, inscribed on marble, in which the a:ras-of

the celebrated poets, musicians, priests, and other distin-

guished characters were marked, was kept at Sicyon :

and all this, at a period when a mode of writing, at once
cheaper, and better calculated for the purpose of general
intelligence, was in common use.

3d, We do not presume to say, that the monument
was actually erected by public authority ; though we
hope to shew, in opposition to the learned objector, that

there is nothing improbable in that hypothesis. The
author indeed, if Selden's reading be correct, speaks of
himself in the singular number. But the learned reader
will recollect, that nothing was more common than for

individuals to erect monuments by public authority.

Of this description is No. 2. of Prideaux's Arundelian
marbles, where, by a vote of the senate of Smyrna, a pri-

vate individual erects an inscription in memory of a friend.

There is nothing absurd, therefore, in the supposi-
tion, that the author might have been requested by a
public body, since a town council themselves could not
be supposed competent for the task, to draw up a chro-
nology for the gratification of a very natural propensity of
human nature. The Romans never conquered a country,
but they ordered maps of it to be exhibited in the tri-

umph, to gratify the public curiosity ; and great num-
bers of these were always to be seen in the porch of
Lucullus. Saxo Granimaticus informs us, that the an-
cient Danes inscribed their national history on stones
and rocks : and a public chronology was actually ex-
hibited at Sicyon, in Greece. We cannot, therefore, be
surprised, if the inhabitants of Paros, or wherever the

marble was erected, would be gratified by a monument
recording the seras of those poets, philosophers, legis-

lators, and renowned warriors, whose fame and exploits

constituted the only theme of their songs, traditions, and
popular learnhig. We grant, that in a great majority
of the republican decrees, the beginning consists of cer-
tain solenriia verba ; such as, HBOTAHKAIOAHMOS, « the
senate and tlie people ;" and EAOHENTHIBOYAHIKAI-
TJilAHMIil, "it hath seemed good to the senate and the
people." But besides that something of this kind might
have been originally intimated in the beginning of the
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chjoiiicon, there are many Inscriptions undoubtedly pub-
lic, wliicli have no such exordium. Of this kind are

the foUowing : the Sigean vote in favour of Antiochus ;

the public survey of the temple of Minerva Polias at

Athens; the I'ftord of boundaries between the Samians
and Pricneans ; and many more that might be citedfrom

ChishuU and Chandler.

It is indeed objected, with much acuteness, that the

contents are not such as could have excited any peculiar

interest in Faros, as having little or no reference to that

island. Were we disposed to fight, tooth and nail, for

the Parian marble, as Mr Robertson does against it, we
might tear off an entire limb of his argument, by denying

the propriety of that designation ; there being no other

ground for it, than the mention of an Astyanax, as

archon ty. Ucc^ai ; a reading, for the accuracy of which

we are entirely at the mercy of Sclden. But allowing

Paros to have been the seat of the marble, as conjecture

and tradition have made it, we see no reason why there

might not have been a separate chronicle for that island

and other places ; nor why in this one, common to almost

all Greece, Athens should not be made the principal sub-

ject. Besides the unrivalled celebrity of that illustrious

city, she had a strong claim upon the Parians for par-

ticular attention in their chronicle. They had been long

subject to her influence ; their laws, their constitution,

their calculation of time, were similar to hers ; anci, at

the supposed date of the marble, they were under her

special protection and authority.

4th, The Greek and Roman writers, as the objector

truly remarks, complained, long after this period, that

in the Grecian antiquities, there reigned tlie utmost con-

fusion and uncertainty. But, as far as we can recollect,

they no where complain of a paucity of opinions on these

subjects. Now, as the author of the Parian Chronicle

jay under no peculiar obligation, that we can see, to be

infallible, to clear up disputed mysteries, or, in short, to

put an end to all uncertainty ; all that he could be ex-

pected to do, in his circumstances, was to express, in as

few words as possible, what he had discovered, and, like

other writers, to supply the defects of better informa-

tion by his own conjectures, guided however by ancient

documents and the opinions of others. That there ex-

isted at that time abundance of books, Mr Robertson

himself admits, when he recounts the various libraries,

and, consequently, chronological materials, collected

long before ; such as those of Polycrates in Samos,
Pisistratus and Euclidcs at Athens, Nicocrates in Cy-
prus, Euripides, Aristotle, Clearchus ; not to mention
those unparalleled collections formed by Ptolemy and
Eumenes, containing together one million of volumes.

Why then should the Parian chronologer be debarred

from the use ot ancient documents, particularly as we
must allow that indulgence to other authors engaged
in similar works, who lived before, and soon after, the

same period : as for those who lived long after, M'e can-

not bring ourselves to the belief, but that their difticul-

ties, instead of diminishing, would be considerably in-

creased. To be short, the objection, if admitted, would
operate, with cruel severity, against all the ancient sys-

tems of chronology ; for it would remove all possibility

not only of a Parian chronicle, but of such chronologies

as those of Eratosthenes, Castor, Apollodorus, Thra-
syllus, and many others ; whose information, if not

spurious, must have been derived from writings previous

to their own limes, and therefore equally accessible to

the chronologer of Paros.

5th, The silence of the ancient writers concerning
this marble is one of the most plausible objections.

When examined thoroughly, it will be found of no great
moment. Negative proof indeed, except where all the
possibilities of the question may be completely exhaust-
ed, is in genci-al extremely inconclusive. An attempt
to invalidate a fact by one or two negative arguments,
is like proving that the wind, on a particular day, did not
blow from any one point of the compass, because it did
not blow from the south 1 Acordhigly this oDJection,
founded on the silence of cotemporaries, if admitted to

its full extent, would effect a most absurd revolution in

the literary world : it wuuld not only expunge from the
list of antiquity the classic names of Phaedrus, Quin-
tus Curtius, Velleius Patercuius, and others ; the works
ol some of whom were not quoted till so late as the fif-

tecntn and sixteenth centuries ; but also destroy at one
sweeping blow, almost all our ancient mscriptions. The
marble in question, it is true, is not once mentioned by
any ancient author now extant ; but for this silence many
probable causes may be assigned, without our having
recourse to the harsh and unreasonable supposition of its

being a forgery.

Instructive and important as this chronology now ap-

pears, it might have been differently accounted by the

ancients. The sources of information which they pos-

sessed, of many of which we have certainly never heard,

might have been so multifarious, and so authentic, as to

have rendered this chronicle, in their estimation, alto-

gether jejune, contemptible, and commonplace. With
an ancient writer, what weight could a common regis-

ter of events possess, unsupported by reasons, and com-
piled by a nameless cotemporary ? Two or three thou-

sand years hence, how precious would a school chrono-

logy of our times be accounted ; and yet which of our
present historians would deign to quote such a work ?

It is no inconsiderable addition to the weight of this

remark, that by the confession of its adversaries, the

notices on the marble are generally the same with those

contained in the surviving writings of that period.

This solution, however, involves a concession by no
means necessary. The marbles, for aught we know,
may have been frequently quoted by the ancients. No-
thing is more common with them than to quote from
authors without naming them. Thus St Paul abounds

in citations from the Old Testament, and even from the

heathen writings, without mentioning the authors ; and

why may not the Parian marble have been quoted in simi-

lar silence ? Besides, who can tell whether it has not

been quoted by name ? Unfortunately for us, not one sys-

tem of ancient chronology now exists, except in mutila-

ted fragments : even few histories have escaped entire,

and many have utterly perislied ; so that nothing positive

can be said as to the particular references contained in

these works. A Roman calendar, engraved on marble,

was lately dug up at Preneste, which had been composed
by Verrius Flaccus, and placed by that learned person

in the most conspicuous part of the town, for the use of

the public. The hemicyclium is indeed, by great good

fortune, mentioned in a single passage of Suetonius ; but

if this passage, like many others, had been lost, would the

fragments be the less ancient on that account ? and what

strange logic would it be to pronounce them absolutely

unnoticed, because not mentioned by any writer ex-

tant ?

But even on the supposition that the marble was

neither consulted, nor so much as heard of by any of the
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ancient writers, still we see no reason why it should be

declared spurious. Like many other noble monuments,

it might have sunk into the deepest obscurity soon af-

ter its erection. It might have been, at an early period,

suddenly lost and forgotten amid the terrors of hostile

invasion : it might have been involved in the conflagra-

tion and ruins of a building : it miglu have been trans-

ported to grace some villa in a scqaestered retreat, to be

gazed at only by untutored rustics : it might even have

owed its early misfortune to an excessive solicitude for

its preservation, and, like the works of the great philoso-

pher, have been deposited, on a particular emergency, in

some unfrequented recess, there gradually to sink into

complete oblivion.

6th, The objection, that some of the facts seem to

have been taken fi'om authors of a later date, is the only

one of all the nine which bears any resemblance to a

direct argument against the authenticity of the marble,

and yet to us it appears one of the weakest. For, in tlic

first place, it is founded on the gratuitous assumption,

that tlie marble is coeval with its last epoch ; and, in the

second, the instances adduced in support of it are ex-

tremely questionable. The only example deserving the

least notice, is that relative to the order of the cities.

" The names of six," says the objector, " and, if the

lacunae are properly supplied, the names of twelve cities

appear to have been engraved on the marble, exactly as

we find them in iElian's Various History. But there is

not any imaginable reason for this particular arrange-

ment. It does not correspond with the time of their

foundation, with their situation in Ionia, with their rela-

tive importance, or with the order in which they are

placed by other eminent historians." Mr Robertson then

calculates, that the chance of six names being placed by

two authors in the same order, is as 1 to 720; of 12

names, as 1 to 479,001,600 ; and, consequently, tliat the

compiler of the chronicle has transcribed them from
^lian.

On this argument we shall just remark, that with the

same propriety, we might assert that .^lian copied the

inscription, though without naming it ; a practice for

which he is notorious. But restoring to Mr Robertson

his own weapon, the advocates of the marble have no
reason to apprehend much execution from it. For grant-

ing that the lacunse are properly supplied, a datum by
no means of the rank of an axiom, and allowing that the

arrangement of the 12 cities corresponds exactly with

that of jElian, may not both jElian and the chronologer

have borrowed the order fiom some common document ?

Paterculus and Pausanias, in enumerating the same 1

2

cities, agree in the arrangement of the five, perhaps of

the six, last ; but can it be believed, that Pausanias,

writing on the affairs of Greece, would go to steal from
Paterculus, an obscure foreign writer, half a poor ar-

rangement ? It is infinitely more probable, that in both

cases the arrangement was transcribed from some com-
mon authority ; and we may safely affirm, with the same
confidence, that no forger would incur the great pio-

bability of detection, merely to save himself the mecha-
nical trouble of transposing the names.

7th, With regard to the parachronisms of the chroni-

cle, the answer to this charge is obvious : the question

iiere is not the accuracy of the inscription, but its anti-

ijuity. The only niistakes which can possibly afi'cct its

credit, must be those relative to events which happened
but a short time before its supposed date. And here we
jnust beg leave to dissent from the general opinion, that

the date of the inscription is the same with that of its

last epoch, viz. the 264th year before Christ. It does

not seem probable, that the author would fill his limited

marble with very recent events, when he had bLibrc him
such a vast and curious field of antiquities. lie woidd
rather, we should think, carry down his chronology no
farther than was absolutely requisite, and stop at that

'period, which, in his opinion, constituted the limit of

general notoriety. Thus several years, perhaps a cen-

tury, might have elapsed from the archonate of Ariyanax
to the period of the inscription ; and thus many of the

more recent events in the chroiiiclc might have already

incurred some of the doubts and perplexities incident to

remote times.

After all, the mistakes, or rather the variations from
the common accounts, which appear on the marble, are

of very small importance. Rigid accurac) was evidently

not the object of the compiler; for he purposely blends,

for the sake of brevity, events which obvioiisiy must have
happened at different periods. Thus, he reduces under
one epoch, the murder of Hipparchus and the expulsion

of Hippias, though the former event, according to all ac-

counts, ancient and modern, happened four years before

the latter. Its variations, loo, are frequently justified by
the most conclusive reasons. Thus an objection was
long ago started to its authority, founded on a remark of

Selden, that it places the commencement of the reign of

Cecrops 26 years earlier than the other chronologies,

particularly that of Eusebius. The chronology of Euse-
bius has, it is well known, long ago perished ; and that

which goes under his name, is a modern compilation by

Scaliger. But his authorities, which he found scattered

in Clemens Alexandrinus, the remains of Julius Africa-

nus, the preface of Eusebius, and other authors, clearly

make the accession of Cecrops at least 20 years earlier

than it is represented by the modern compiler; so that

in this case, the whole weight of the mistake falls on the

head of Scaliger.

But granting to this, and every other petty objection

derived from a variation of a few years in matters of re-

mote times, its full force, it amounts only to this, that in

the time of the chronologer, that is, many hundred years

alter the events, there were no authentic accounts of such

remote antiquities. If the marble has made the destruc-

tion of Troy 26 years earlier than some of the surviving

writers have done, there arc others of great reputation,

who have varied still farther from the received opinion.

Besides, how many histories have perished, and how
many errors have crept into those which remain, in the

lapse of 2000 years 1

For our part, we consider these variations from the

received chronologies as one strong internal proof that

the inscription is not a forgery. A forger, ccju.iUy learn-

ed with the author, could have compiled, even from the

works of the moderns, a system totally unexceptionable

on the ground of conformity to the ancients. Scaliger,

for instance, could have framed the chronicle so as to

coincide, most miraculously, with Eratosthenes, Diodo-

rus Siculus, Dion, Halicarnasscus, and his own Euse-
bius ! Verisimilitude is such an obvious requisite to suc-

cessful imposture, that no rational fabricator will ever

purposely decline it.

The two remaining objections, particularly the last,

are so uncommonly vague, that the reader requires no

assistance in framing an answer. We shall therefore

only remark further, that though the history of the Arun-

delian marbles were totally unknown, and lord Arundel
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and Mr Petty were two brokers in monuments; we
should consider its venerable appearance, its intrinsic

excellence, and the total absence, after the most severe

scrutiny, of any real symptoms of modern fabrication

in so long and so learned an inscription, as quite suffi-

cient to procure that respect, and establish that credit,

to which the Parian Chronicle has so just a title.

See Marmora Oxonlensia, by Prideaux, Mailtaire, and

Chandler. jSIemoires de I'jicademie des Inscriptions, torn,

xxvi. p. 157. Robertson's /"nra?! Chronicle. Hewlett's

Vindication of Yimo. jlrc/iieologia, \.i-ii..'H° \ 5. Dalla-

way's Anecdotes of the Arts, p. 250, et infra. Shuck-

ford's Connexions, passim, (e)

ARUNDO, a genus of plants of the class Triandria,

and order Digynia. See Botany, (to)

ARUSPICES, or Haruspices, an order of priests

amongst the Romans, whose office it was to preside at

the sacrifices, and to declare whether the omens were

favourable, or otherwise. They had their name either

from ara, an altar, and as/iicere, to observe ; or from

haruga, the entrails of a victim, and a.'i/iicere. They were

also called extisfiices, from the same circumstance.

Tlieir art was called aritspicina, and, according to all ac-

counts, was not a Roman invention. It was introduced

by Romulus from Tuscany ; but we cannot trace it far-

ther ; for the Tuscans, either ignorant of its origin, or

wishing to conceal it, gave out that it was taught them

by a boy, whom they miraculously ploughed out of the

ground. The aruspiccs took their observations from

four appearances : 1. From the victims before they were

killed ; 2. From their entrails after they were cut up

;

3. From the flame that rose from the altar whilst they

were burning ; 4. From the flour, frank-incense, wine,

£cc. employed in the sacrifice. If the animal made re-

sistance, eluded the stroke, or expired in agony, the omen
was unfavourable; if none of these appearances occur-

red, the event would be prosperous. After the animal

was opened, the viscera were carefully examined : A
dovible liver, a little heart, the entrails dropping from the

priest's hands, with many other appearances, which the

jugglers who presided could manage at pleasure, were

reckoned highly unfavourable. When the flame burnt

readily, and quickly consumed the victim ; when it was

clear, and ascended without crackling, in the form of a

pyramid,—the omen was favourable. As to the flour,

M'ine, &c. the point was, to ascertain whether they were

of a proper quality, or in due proportion ; circumstances

evidently depending on the pleasure of the priests. Cato

was so sensible of the impositions practised on these oc-

casions, that he used to say, he wondered how the arus-

pices could keep t'leir countenance when they looked at

one another. Virgil either had faith in the arua/iicina,

or, more probably, introduced it in order to produce

poetical effect. In Gear. iii. v. 486, he thus specifies the

unlucky omens :

Sspe in honore Deum medio stans hostia ad aram,

Lanea dum nivea circumdatur inf'iila yitta.

Inter cunctaiites cecidit moribiinda iiiiiiislros.

Aut si quam ferro mactavcrat ante sacevdos,

Inde neque impositis aident altaiia fibris,

Nee responsa potest consiiUtLS reddei e v.ates :

Ac \-ix suppositi tinjfuntur sanj^uine culiii,

Summaque jejuna sanie infuscatur arena.

The province of the aruspices was not, however, con-

fined merely to sacrifices ; in some rosper.ts it nearly co-

incided with that of the augurs, for almost every unusual

appearance fell under their cognisance : Thus we are

informed, that, on a certain occasion, an androgynus, or
hermaphrodite, appeared at Rome, and was immediately
drowned, by the order of the aruspices.

If we may be allowed to conjecture as to the origin of
this art, we should be inclined to think it not improbable,
that it is nearly as old as sacrifices themselves. It is said
to have passed from the Chaldeans to the Greeks, from

«the Greeks to the Tuscans, and from the latter to the
Romans. It is perfectly evident from Scripture, that in
early times God signified Wis acceptance of sacrifices by
certain visible appearances, panicularly by sending down
fire to consume the victims : These, however, were in

time witlidrawn, and therefore men earnestly searched
for some certain, though more occult, intimation of the
will of heaven. Hence probably arose the arus/iici>2a.

A singular instance of the infatuation of the Greeks in

tliis respect, occurred at the battle of Plai.aea. When
the Persians attacked the Greeks, the omens were re-

ported to be unfavourable, and Pausanius ordered the
soldiers to make no resistance ; turning at last towards
the temple of Juno, and fervently imploring her assist-

ance, he was informed by the priests that appearances
were now propitious ; upon which the Greeks, no long-
er suffered themselves to be slaughtered, repelled the
attack with the utmost fury, and acquired one of the
most splendid victories that adorn the annals of Greece.
Sec Kennett's Rom. Antiq. p. 69. Adams' Rom. Aniiq.

p. 304. Plutarch, in Aristid. {g)

ARZEW, formerly Arsenaria, a sea port town on

the north coast ol Atrica, in the province of Tlemsen,
or Tremecen. Numerous fragments of ancient build-

ings are found about the town ; and sonie of the cisterns

on which the former town was built still remain. The
neighbouring country is supplied with salt from the salt

mines of Arze w, which are about five miles from the coast.

Sec Shaw's Travels in Barbary,^. 14. (y)

ARZILLA, the Zilia of the Carthaginians, and the

Julia Traducta of the Romans, is a sea-port town of

Morocco, in the province of El Garb, situated at the

mouth of a small river which runs into the Atlantic. It

was originally built by the Romans, and afterwards fell

into the hands of the Goths, from whom it was taken by

tlie Mahometans. It was rebuilt, with great magni-

ficence, by the Caliphs of Cordoba, and, in 1470, was ta-

ken by Alphonso, king of Portugal. Population 1000.

W. Long. 5° 16', N. Lat. 35° 28'. See Chenicr's il/u-

rofCO, p.' 22. ; and Jackson's -4ccouni o/ the Empire of

A/brocco, 1809, p. 94, 95. (to)

AS, the name of a com and weight used by the Ro-

mans. See Money and Weights. {iu)

ASAM, Assam, or As ham, a country in Asia, bound-

ed on the north by Thibet, on the east by part of the

Birman empire, on the south by Mechley, and on the

west by Hindostan. The northern part of the country,

called Uttareul, is divided from the southern part, call-

ed Dacshincul, by the river Burrampooter, which re-

ceives several tributary streams from the mountains on

the south of Asam. In the province of Dacshincul, a

considerable part of the country, is populous and well

cultivated, and is diversified with the agreeable pros-

pects of tilled fields, rich gardens, and shaded groves.

Tr\e productions of this division are mangoes, plantains,

jacks, oranges, citrons, limes, pine-npples, punialets, a

species of amlets, cocoa-nuts, excellent sugar-canes, gin-

ger, betel vines, rice, and mash. The silks of Asam,

which are said to be produced from another animal tlian

the silk-worm, are reckoned good, and resemble those of
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China. They weave velvet, and a kind of silk called

lautbund, of whicli their tents and kenauts arc construct-

ed. A tribe of mountaineers, called A'anac, imports into

Asam excellent lignum aloes, which they exchange for

grain and salt, the last of wiiich commodities is exceed-

ingly scarce, and is chiclly extracted from the plantain

tree. These mountaineers wander about naked, and live

on snakes, dogs, cats, rats, mice, ants, and locusts, even
when they have died a natural death.

The country to the north of the Burrampooter is more
populous, and better cultivated, than the southern re-

gions. It produces abundance of pepper and cocoa nuts;

and the inhabitants of the mountains supply it with musk,
kataus, or mountain cows, bhoat and peree, the names
of two kinds of blankets ; and also with goont and tan-

yans, two species of horses.

Gold and silver are obtained in great quantities in

every part of Asam, by washing the sand of the rivers.

About 16,000 of the population are employed in this

labour, each of whom pays to the rajali a fixed revenue
of a tolah of gold, equal to seventy carats among jew-
ellers.

The rajah resides atGhargon or Ghergon, the capital,

vfhich is situated to the south of the Burrampooter. It

is enclosed with a fence of bamboos, and has four gates,

constructed of stone and earth. A body guard of 7000
Asamians, well armed and accoutred, watch the sitting

and sleeping apartments of the rajah.

The natives of Asam have been represented as desti-

tute of every principle of morality, and inattentive to

every species of religious worship. Hence the social

virtues are extinguished in the brutality, treachery,

and deceit, which are said to debase their character ;

and the only qualities which they possess, are those of an
enterprising and ferocious courage, which has checked
the progress of the most daring conquerors, and preserv-

ed to them the independence of their country.

The expenses of the rajah are defrayed from the royal

mines of gold, silver, lead, and iron, and hence his sub-

jects are not oppressed with exactions. The people are

addicted to polygamy, and in the most public manner
they buy, sell, and exchange their wives. They shave
their heads, beards, and whiskers ; and their chief dress
is a cloth tied round their heads, and another round
their loins. Sometimes they wear blue bonnets, deco-
rated Avith swine's teeth, and throw a sheet over their

shoulders. Wood, bamboos, and straw, are the mate-
rials of which their houses are constructed. The prince

and his courtiers are carried about in splendid and stately

litters, while the otlier ranks are conveyed in lower ve-

hicles, called doolies. They have neither horses, camels,
nor asses, in Asam ; and such is their terror at a horse,

that an hundred armed Asamians will fly before a single

trooper. On the death of the rajahs, or any of the lead-

ing men, they bury in a large cave, dug for the purpose,
all his women and attendants, together with the splen-

did equipage, furniture, &c. which he possessed, when
alive. Clothes, food, oil, and burning torches, are added,

• to supply the wants of the deceased in the future state

of his existence. The gunpowder of Asam, according
to Turpin, is of the best quality ; and the secret of ma-
king it, supposed to have been invented in Asam, is

said to have passed to the Chinese through the medium
of the Peguans. See a Drscrifition nf Asam, written in

Persian by Mohammed Caziin, and translated by Mr
Vansittart in the Asiatic Researches, vol. ii. p. 171. See

Vol. II. Part II.

also Turpin's Account of Siam, Paris, 1771; and Pcu-
chet's Diet. Commrrf. torn. i. p. 614. (»)
ASAPII, the scat ol a bishop in Flinlsliire, in North

Wales, situated in a rich valley at tke conflux of the
rivers Elway and Clwyd. It was founded about the year
550, by Kentigern, bishop of Glasgow, who, returning
to his own country, appointed the monk St Asuph his
successor, from whom the town received ils nuiiic. Its
Gothic cathedral is about 170 feet long, and yo high.
Near St Asaph are the vestiges of a Roman camp. Po-
pulation 1513, of whom 78 are employed hi trade. Dis-
tance from Chester, 20 miles, {j)
ASARUM, a genus of plants of the class Dodecan-

dria, and order Monogynia. See Botany, (to)

ASBEST, or Asbestus, a species of the talc family.
See Oryctognosy. (r)

ASCAGNE, or A^ca.vius, a new species of the si-

mia, or monkey tribe. See Audebert Histoire des Hinges,
fam. 4. sect. 2. ; and Buffbn's Works, by Sonnini, torn,

xxxvi. (;)
ASCALON, now Scalona, a sea-port town in Pales-

tine, situated in the Mediterranean, and once adorned
with many splendid edifices, which have been demo-
lished by the Saracens and Turks. Tliis city had once
its own kings. The harbour is at some distance from
the city. It was formerly celebrated for its escallions,

which borrowed their name from the town. E. Long.
34° 47', N. Lat. 31° 30'. (»
ASCALOPHUS, a small genus of neuropterous in-

sects, of the division Orthoptera in the classification of
Cuvier. See Entomology. (,/')

ASCANIUS, the son of jEneas, celebrated in the

jEneid of Virgil, and in the early period of Roman his-

tory. See the JEneid, and also Livij, lib. i. cap. 3. Uiomjs.
Halicarn. lib. i. cap. 15. (7)
ASCARINA, a genus of plants of the class Dicecia,

and order Monandria. See Botany, (w)
ASCARIS, a genus of worms of the order Intestina

of Linnaeus. In the arrangement of Dumerii, they arc
ranked among the zoophytes. See Helminthology.
(/)
ASCENSION, in astronomy, is either right or ob-

lique. Right asccnsio7i is an arch of the equator, inter-

cepted between the equinoctial point or tlic first of
Aries, and the hour circle which passes through any
planet or star; or since thejneridian is perpendicular to

the equator, it is that point of the equinoctial which
comes to the meridian along with any planet or star.

Oblii/ue ascension, is that point of the equinoctial which
comes to the horizon with any of the planets or fixed

stars. The ascensiojial diffirence, is the difference be-
tween the right and oblique ascension of any point in

the heavens, or it is the space of time wliich any of the

planets rises or sets before or after the sixth hour from
the time of their coming to the meridian. See Astro-
nomy, (to)

ASCENSION Island, is an island in the Atlantic,

which was discovered in the year 1501 by the Portu-
guese navigator J. de Nova Galego. It was seen by
Albuquerque in his voyage to India in 1503, and was
visited by captain Cooke in 1775. It is about ten miles
in length from south-east to north-west, and about five

or six broad ; and afi'ords strong marks of a volcanic

origin. The beach on which ^Ir Forster landed con-

sisted of a dry and snowy white shell sand, which offend-

ed the eye by the rays of the sun which it reflected.
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After passing through heaps of black cavernous stone

like the lava of Vesuvius, they ascended a perpendicu-

lar height of about fourteen yards, and reached a level

plain about seven miles in circuit. Large insulated and

conical hills stood at the corners of the plain, and be-

tween them were a number of tumuli composed of lava,

resembling what they saw on the shore. The soil be-

tween these tumuli was a firm black earth, and in those

parts of the plain which were not diversified by these

heaps of lava, the soil was a loose red earth, which was

driven about by the wind. The materials of the conical

hills were a red and soft lava, which crumbled into earth.

This level plain was considered by Mr Forster as the

crater of an ancient volcano, which had been filled up

with the rubbish which had been carried in the rainy

season by the streams which run from the interior

mountain. After having climbejj over with conside-

rable difhculty an immense current of lava, intersect-

ed by ravines about twenty feet deep, they came to the

foot of the Green Mountain, a large and broad white

mountain, with a little verdure springing from the lava

which surrounded it. The Green Mountain is separated

into several parts, by various clefts, which run together

towards the centre, and form one broad mass of great

elevation. The mountain seemed to be composed of a

gritty tophaceous limestone, and numerous goats fed

upon a scanty supply of grass peculiar to the island.

The turtles here are so large and abundant, that the

East India and other ships often touch at the island for

the purpose of procuring them. W- Long. 13° 58' 45",

S. Lat. 7° 56' 30". See Cooke's Voyages, and Modern
Univers. Hist. vol. xi. p. 458. (tt)

ASCENSION, or Asen9aon Island, an island sup-

posed to exist on the coast ol Brazil. See Perouse Voy-

age, vol. i. p. 24. Mem. Acad. Par. 1788. M-Jitune

Oriental, p- 10. U)
ASCENSIONAL Difference. See Ascension.

ASCETICS, a name given to certain fanatics in the

primitive church, who pretended to purify the soul by

severe penances and mortifications. They had their

name from a.^«.ea, " I exercise," and their origin, ac-

cording to Mosheim and Jortin, from an absurd attempt

to rival the austerities of some of the Greek philoso-

phers ; and began to make their appearance during the

second century. This, however, appears to be but a

very imperfect account of their origin, which can evi-

dently lay claim to much higher antiquity, as it seems

to be coeval with superstition itself, and to be founded

on a principle universally admitted in human nature.

No maxim appears to have been more generally received

than this, that some expiation was necessary to purify

the soul from sin. This notion arose either from a

consciousness of guilt, or from conceiving the Deity to

l)e cruel and implacable, or from some obscure intima-

tion respecting an atonement, which has been represent-

ed by sacrifices and various other rites, ever since the

world began. We need not be surprised then, that this

notion, so universally received, should have given rise

to the austerities and mortifications of the ascetic life,

which, to the unenlightened mind, must appear more

natural expiations of guilt than sacrifices themselves :

lor surely it seems much more reasonable, that the

olTcnder himself should suffer, than that the punishment

of his guilt should be transferred to another. Sacrifices

scarcely have a meaning, except when they are regarded

as typical or emblematic : but men ignorant of any

more effectual remedy, might naturally enough sup-

pose, that their own sufferings w^uld expiate their trans-

gressions.

According to this view of the subject, we must not

look for Ascetics merely among the corrupters of Chris-

tianity, but may expect to find them in every nation, and
under every denomination of religion. Christianity, in-

deed, from the many excellent precepts which it incul-

cates, respecting self-denial, and the correcting of the

sinful passions, may easily be perverted into a system
of ascetic doctrines ; but its genius is so repugnant to

this idea, that it is the only religion which expressly

condemns all attempts to expiate sin by our own mor-
tifications. As this principle, however, is so deeply

rooted in human nature, it cannot be uninteresting to

trace some exhibitions of it as it has actually appeared
in practice ; and since wisdom is too rare to afford

many edifying examples, we must make the most we
can of the follies oi the world. The prince of the Asce-

tics, was the renowned pillar saint, Simeon Stylites, a
native of Syria. He lived thirty-seven years on the top

of a pillar, at the imminent risk of Lis neck; gradually

increasing the height of his pillar as his soul became
more sublimated, and his body more capsbl:. of existing

in his aerial habitation. He rose gradually from six to

forty cubits ; and when once he attained this grand cli-

macteric of columnar sanctity, he was regarded as an

oracle, and almost worshipped as a deity, by the whole

surrounding country. He gained so much reputation

by this super-human excellence, that he became the

head of a sect, which produced some disciples wiio ri-

valled tlie fame of their founder; and which, to mark
the stagnation of human intellect, continued in voG;ue

for upwards of five centuries. [Mos/iciin, vol. ii. eh. 3.)

Thus, after men had no longer an opportunity of signal-

izing their zeal by suffering death in defence of their

faith, they conti-ivecl a kind ol' voluntary martyrdom, and

inflicted upon themselves more pains and penalties than

pagan cruelty had ever invented.

The monks of Palestine, in the fifth century, arrived

at the utmost refinement in mortification, as we are in-

formed by Evagrius. Some of them dwelt in little dens,

just big enough to hold them: others repaired to the

desert, and walking on all four, eat grass like the beasts

;

and others, (but the English language cannot express

their feats,) Balnea /niblica frequenter adeunt, et simui

cum mulierihus divcrsantur et lavant. jideo omni fiertur-

hatione animi sujieriores, ut natur.t ifisi vim inferant, et

nee asfiectu, nee tactu, nee amfilexu ifiso mulieris, ad ea

qux naturx i/isorum firofiria sunt, incitnari (jueant. Some
of tliem also refused to catch or kill the vermin which

devoured them, in which they far surpassed the Jews,

who spared the marauders only on the Sabbath day.

Qui fiediculum Sabbato necat, tarn reus est, cjuam qui

camelum Sabbato nccaret. After these it would be unne-

cessary to Jiiention the Flagellantes, who gave them-

selves a sound whipping, which they richly deserved,

but which unfortunately ceased to be a mortification, by

being voluntary. See Jortin's Remarks, vol. ii.

That these absurdities and abominations may not be

fixed on Christianity, we shall proceed to shew that they

prevail in ail their force, where its influence has never

been felt, and its name never heard. They have ob-

tained from lime immemorial in India, and are still dis-

played in their full extent. By a strange coincidence,

we often find the same mortifications practised in the

East, which disgraced the dark ages of Europe, and

whirh cither point to a common origin, or indicate \\
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greater uiiiforrnuy in liuman folly, than wc thought con-

sistent with its endless variety. A short enuineralion

ol' the austerities praetisccl by the Indian Fakirs or Fa-

quirs, will prove that the most niortihed oi the monks
of Syria have never equalled them in their atrocious

violations of nature. We shall mention a few of these

to satisfy the curiosity of our readers. 1st, The prac-

tice of dancing with tiireads, canes, or bamboos, passed

through the sides, called the Purswoban. 2d, The pass-

ing spits, or other instruments of iron, through the

tongue or forehead, called Zuhba Phooron. 5d, The
practice of swinging over a fire, called Jhool Sunyoss.

4th, The practice of climbing naked a tree armed with

horrid thorns, called Kanta Bhanga. See Buchanan's
j}femoir an India, Appendix.

But this list of torments is far from filling up the

measure of their absurdities. Some make a vow never

to sleep night nor day ; and this vow they contrive to

keep sometimes for many years, till the sleep of death
surprises tliem. Others make a vow to keep their hands
continually extended above their heads, and never to

take t'liem down, even on the most urgent occasions.

In this situation they remain day and night, s,ummer and
winter, exposed to the stinging of the flies, and determi-
ned to perish with hunger, rather than use their hands to

feed themselves : indeed they very soon lose the use of

them ; for the joints contract a stiffness, by this unna-
tural position, which renders it quite impossible to bring

their hands below tlicir heads. All these maniacs are

complete Gymnosophists, without any covering but what
nature affords. In this state they are regarded by the

infatuated natives, as saints of the highest eminence.
They QO, /luris natia-alibus, into the midst of cities;

the women approach them with the greatest reverence,

touch the ends of their fingers, ct tegcnda deosculancur:

sed fanatici nee tactu nee asjiectu iitoveiitur. See Taver-
nier's Travels in India.

But foreign countries must not have all the credit of
producing these worthies : we can mention one of true
British growth, who may dispute the laurel with the

Pakirs of India. About the beginning of the twelfth cen-
tury, lived St Godric. He had always an iron shirt next
his skin, and wore out three by constant use. He min-
gled ashes with his flour ; and lest this should be too
luxurious a repast, he kept the bread formed of this

composition, four months, before he used it. In winter
he would pass whole nights at his devotions, up to the
neck in water. The temptations which he essayed from
evil spirits in the form of beautiful damsels, obliged him
to curb evil thoughts, by rolling himself naked in bri-

ers ; and he improved the wholesome discipline, by
pouring brine into the wounds. See Andrews' Hist, of
Britain, vol. i. p. 233.

Cedite nunc Monaclii nunc cedite Gymnosopbistx.

(S-)

ASCHAM, Roger, an eminent philologist, was born
in the year 1515 at Kirby-Wirke, a small village in the
county of York. He was descended from parents, who,
though in moderate circumstances, were distinguished
for their worth, and conspicuous in their station from
the purity and harmony of their lives, having lived toge-
ther 67 years, examples of conjugal fidelity and attach-
ment, and died almost on tlie same hour of the same
day. Roger, the youngest of three sons, gave early in-
dications of future greatness. His promising talents at-

tracted the attention of Sir Anthony Wingfield, a man

of considerable property, who received him into his fa-

mily, and gave him an education suited to liis abilities.

His assiduity and early proficiency soon gained him the
friendship of his patron, who, pleased with his docility,

and the rapid progress which he had made in classicid

literature, determined to afl'ord hiin every opportunity of
perfecting himself in those studies, wliich he had so
successfully begun. He was accordingly sent, in 1530,
to St John's College at Cambridge, w here, raised above
the fear and the feeling of want, by the liberality of his
friend, he was enabled to devote his whole thnc to the
acquisition of knowledge. The bent of his genius seems
to have been directed chiefly to the classics, which at
that period were the objects of particular attention. •

In the time of Ascham, tlie republic of letters had
undergone a complete revolution. Literature and sci-

ence were.no longer confined to the south of the Hel-
lespont. Driven from their asylum in Constantinople
by the irruption of the Tartars, they had taken refuge
in the cities of Italy, and from thence were disseminat-
ed over the nations of Europe. The writings of the
ancients, and the sacred scriptures, were now studied
with the greatest avidity, and men began to perceive
the errors by which they had been misled, and to won-
der at the ignorance in which they had been so long
immersed. Charmed with the divine wisdom of Plato,
and the nervous eloquence of Demosthenes, th^y could
not but be disgusted with the dry disquisitions of the
schools ; and having once tasted at the pure fountain of
religious truth, they could not return to the muddy and
polluted streams of superstition. Ascham soon caught
the spirit of the age. He entered upon his studie^vith
the warmest enthusiasm, and prosecuted them witlvper-
scvering exertion. Cambridge could then boast of some
of the most distinguished scholars which any university-
had ever produced, and it opened a wide field for the
display of those talents with which Ascham was so li-

berally endowed. A critical knowledge of the languages
of Greece and Rome constituted the principal range in

academical education ; and however some may attempt
to depreciate it in modern times, it is to the exertions
of our fathers in this particular department, that we are
indebted for our present state ol improvement in many
other departments of literature. They laid the founda-
tion, and succeeding ages have reared the superstruc-
ture. Their labours have rendered the paths of litera-

ture more easy and agreeable, and have enabled us to
reach to higher objects of knowledge. Having, there-
fore, arrived at a consideralile height in the scale of im-
provement, shall we ungenerously spurn at the steps by
whicli we have ascended ?

Greek was the favourite study of Ascham, and his di-
ligence and zeal were rewarded with complete success,
and the approbation of his masters. He confined his
attention to the most celebrated models, not vitiating his
taste by the perusal of obscure and unprofitable authors,
and following the maxim cjtti doect disci/, he gave lec-
tures on the Greek language, while yet a boy, to such of
the younger students as were desirous of instruction.
This plan was greatly applauded by Pember, a man of
great eminence and learning, who assured him, (in a
letter of which Gr.ii r has preserved an extract,) that by
explaining one of jEsop's fables to a boy, he would gain
more knowledge of the language, than by hearing the
Iliad of Homev explained by another.

The progress of tin. reformr.'ion had kept pace with
the knowledge of ancient literature, and Ascham, say«

3 S 2
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Dr Johnson, as he became a Grecwu, became a protes-

lant. Yet such was his niocleration in tliis respect, that

throughout the whole of his lite, his opinions were ne-

ver a bar to his advancement ; and whether the reigning

party were protestants or papists, he preserved the

good-will of both. Though his attention was chiefly

directed to the Greek, the Roman autiiors were not en-

tirely neglected. Latin was the academical language of

these days, and it was necessary that every student

should be able to speak and to write it with precision.

But Ascham was not contented with the mere under-

standing of the language : He aimed at a higher ob-

ject; and by application to study, and the diligent pe-

rtlsal of the writings of Cicero and Caesar, he acquired

a style, which, for purity and elegance, few uave been

able to equal. All the public letters of the university

were of his composition ; and, to use the language of

Dr Johnson, " as little qualifications must oiten bring

great abilities into notice, he was recommended to this

honourable employment, not less by the neatness of his

handwriting, than the elegance of his style."

Ascham took his degree of bachelor of arts in 1534,

and about a month after was chosen fellow of the col-

lege. This was an asra of his lile which he had often

anticipated with satisfaction. Since his entrance at Cam-
bridge, he had been supported by the bounty of sir An-
thony Wingfield. His fellowship now released him from

his dependence ; but though freed from the necessity

of receiving the benefactions of his patron, he always

continued to preserve for him the most grateful and re-

verential affection. His reputation daily increased. In

l537»he became master of arts, and was appointed lec-

turer on Greek in the university, with an honorary sti-

pend from the public purse. As a relief from the uni-

formity of a sedentary life, and a recreation from se-

verer studies, he frequently enjoyed the diversion of

archery. This was an amusement of which he was
particularly fond, and which drew upon him the remon-
strances of his friends, and the aspersions of his ene-

mies. To quiet the apprehensions of the one, and to si-

lence the invectives of the other, he wrote his " Toxo-
philus, or the School of Shooting." In this work, which
abounds with learned allusions, and curious fragments

of English history, he vindicates archery as a liberal, an

innocent, and a useful diversion. But this is not its on-

ly merit : It is distinguished for the purity of its dic-

tion, and the perspicuity of its style. His language is

purged from all those exotic terms and barbarous

idioms, which were then so common, and for which he

so severely censures the writers of his age. He had
long expressed a wish of visiting Italy, then the chief

seat of learning in Europe ; but his purse was far from
l)eing adequate for such a journey. To remedy this de-

ficiency, was the chief motive, according to his own
I and id confession, which induced him to dedicate his

Toxophilus to Henry VIII. expecting, that by the

bounty of his sovereign, he should be enabled to

accomplish his design. He was not altogether dis-

appointed. The king granted him a pension of 10/.

equal nearly to 100/. of the present day. But whether
he considered this as still insufficient to defray the ex-

penses of such an expedition, or whether he was de-

tained by the hope of preferment in his native country,

it is unnecessary to enquire. He still continued at Cam-
bridge, and in 1544 was elected orator to the university

in the room of sir John Cheke, who had been removed
to court as tutor to prince Edward. The fame of As-

cham was not now confined to the walls of his coliege.
His pupils, and his writhigs, had acquired him consider-
able celebrity, and his instructions were courted by the
first nobility, with whom it was then a fashion to study
the learned languages. On the death of Henry, his
pension was for some time discontinued, but was soon
after restored by his successor Edward VI. and m 154S
Ascham was called from his retirement to d reel the
studies of the princess Elizabeth. In this situation he con-
tinued two years, instructing his pupil with great dili-

gence, and reading with her daily the Greek and Ro-
man classics. But Ascham, dissatisfied witn some cir-

cumstances, now unknown, retired from court without
the consent of Elizabeth. This was a step of which he
often repented, and he probably felt the efl'ects of his
imprudence as long as he lived.

In 1550 he was appointed secretary to sir Richard
Morisine, who was dispatched to Germany as ambassa-
dor to the emperor Cnarles V. During his residence
on the continent, he made a short excursion to Italy,

which he had long desii-ed to visit ; but was much dis-

gusted with the mannei-s of its inhabitants, particularly

of the Venetians, whom he mentions with great severity

in his " Schoolmaster." On the death of Edward, Mo-
risine was recalled ; and a complete stop was put to the
reformation by the accession of Mary. Ascham, how-
ever, though he favoured the new opinions, felt none of
the bad consequences which were to be expected from
such a change. During his absence in Germany, he
had been appointed Latin secretary to Edward, and
shortly after his return, he was instituted, by the inter-

est of Gardner, bishop of Winchester, to the same of-

fice under Mary, with a salary of 20/. His moderation
in religion, which had saved him from the displeasure

of one party, and had enabled him to preserve his inte-

grity and faith inviolate, contributed in a great measure
to gain him the good will of the other. When Elizabeth

mounted the tlirone in 1558, he was continued in his for-

mer employments. But thoughlie was treated with the

greatest familiarity by that princess, assisting her in her
private studies, and partaking of her diversions, yet the

only additional recompence which he obtained, was the

small prebend of Westwang in the church of York. To
attempt to reconcile this ungrateful return, with the

merits of Ascham, with the high favour in which he
seemed to stand with Elizabeth, with the important ser-

vices he had rendered her government in the manage-
ment of its correspondence, and with the dignity and
generosity of a queen of England, is now unnecessary.

The reasons generally assigned are : the queen's parsi-

monious disposition, Ascham's extravagance, and love

of gambling ; and his disrespectful desertion of her
when he had the direction of her studies. These may
palliate, but can never excuse the neglect of Elizabeth ;

and though she might think it useless to lavish her boun-

ty upon a man whose habits would always keep him.

poor, yet it did not become the dignity of her station to

exact his services without a proper remuneration. This
slender pittance, however, was all he obtained from roy-

al munificence. The learning of Ascham had gained

him the respect, and the admiration, but not the esteem,

of his mistress. She retained him at court rather from

interest than from affection ; and when his death was
made known to her, she only exclaimed, " I would ra-

ther have lost 10,000/. than my tutor Ascham !" His

too intense application in the composition of a poem,
which he intended to present to the queen ontheanni-
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versary of her accession, and thereby neglecting his

accuslomed exercise ;uul refreshnitiit, brought oii a kind

of lingering disease-, wliich tcrminatccl only with his ex-

istence. He died on the oOtn Deccnibei', 1568, in the

53d year of his age, leaving behind him a widow and se-

veral orphans in de^itule circunistunces.

The abilities ot Aschiun were of the first class. As a
philologist he has seldom been surpassed, and his la-

boui s to promote the diffusion of sound learning, and to

establisli tne purity of his native language, will ever be

remembered with gratitude and reverence. His writings

display a correctness of taste, and an elegance of style,

which his cotemporaries were led to admire, but were
unable to equal : Inter firimos nostrx nationis^ say s Camb-
den, lueras Latinas ct Grtecas, stili(/ue fiuriiafem cum elo-

guentia laude, cvcoluit. The frailties of the man, how-
ever, ought not to be forgotten in the abilities of the

scholar. He has been charged with prodigality, a propen-
sity to gambling, and fondness for cock-fighting,—

a

pastime disgraceful to human nature, but particularly

reprehensible in a man of a cultivated mind. But these
were far outweighed by his virtues. His amiable man-
ners, his benevolence and liberality, his courtesy and
sociality of disposition, endeared him to his friends :

His piety and learning procured him the respect of his

enemies. " It would be indecent," says Dr Johnson,
" to treat, with wanton levity, the memory of a man,
who shared his frailties with all, but whose learning and
virtues few can attain, and by whose excellencies many
may be improved, while himself only suffered by his

faults." The following short epigram was written by
the celebrated Buchanan

:

Ascliamum extitictum patrise Grajsque Camenx
Et Latijc vera cum pietate, dolcnt

Principlbus visit cai-us, jucundtis amicis

Re modica, in mores dicere fania iiequit.

Ascham's Works, p. 349.

A collection of his writings was first published in

1761, by Bennet, to which was prefixed his life, by Dr
Johnson. Besides his Toxophilus, which we have already

noticed, and which was all that was published in his life-

time, it contains " The Schoolmaster," " a work," says

his learned biogi*apher, " which is conceived with great

vigour, and finished with great accuracy ; and perhaps
contains the best advice that was ever given for the study

of the languages." A Report and Discourse of the Af-
fairs and State of Germany, and the Emperor Charles'

Court, £cc. ; with some smaller pieces, and his letters.

See Grant Oratio dc vita /?. jischami. Andrews' Hist.

6f G. Britain. Johnson's Life of Ascham. Biog. Brit.

Gen. Biog. {/i)

ASCHARIANS, or Asharians, the name given to

the followers of the celebrated Mahommedan doctor As-
chari, who flourished about the beginning of the tenth

century. An account of this sect will be found in Sale's

Koran, Prelim. Disc. p. 165.; and D'Herbelot's Biblio-

the'jue Orietitalr. (tt)

ASCIA, the name of an instrument frequently repre-

sented on the Roman tombs, and supposed by antiqua-

rirs to have been a kind of axe. According to F. Mar-
tin, it was the same as the assados used in Languedoc
for digging the groiind, and was consecrated by the Ro-
mans for the digging of graves. Mabillon (Relig. des

Gaul. vol. ii. liv. 5.) conjectures, that the ascia was re-

prf scnted on the tombs, as a threat against those who
dartd to violate the sanctuary of tlie dead ; while Mura-
tori is of opinion, that it was a supplication, supposed to

be addressed by the dead to the owner of the field, that
tlie contiguous soil migiit be hoed, and the eartii ren-
dered liglu over his ashes, [j)
ASCIDI.\, is a genus of marine animals belonging

to the order iMolusca, about forty species of which Iiave
been described by different authors. This animal is

thus characterised by Linnaeus : Body fixed, roundish,
and apparently issuing from a sheath ; a/irrlurcs, two
placed near the upper end, one beneath the other.

Ascidiae are of various sizes, from a few lines in height
and diameter, to the size of an orange ; and some arc
found on the coast of England six or eigln inches long.
It cannot have escaped general observation, that there
are small purplish fleshy spots, resembling tw^ minute
papillae, on almost all the convex oyster-sliel]s served
up to our tables. These arc a species of ascidia which
we rather incline to think non-descript. On immersing
them in fresh sea-water, they expand into larger size,

and the papillae become more prominent.
The ascidia consists of a skin, frequently hard and

coriaceous, including a gelatinous body. The general
figure of many species resembles a pear fixid by the
larger end, and an aperture at the smaller one : From
the part beginning to diminish there is a projection,
terminated by the second aperture. The body, in the
natural stale, is commonly replete with sea-water, and
fully expanded : When the water is discharged, the
ascidia appears withered, flaccid, and inanimate. Noth-
ing but simple immersion is required to restore its vi-
gour. This animal exhibits little evidence of vitality :

We cannot affirm that it is endowed with the privilege
of locomotion, at least it is extremely slow. Baster, an
acute naturalist, observed none in one which he kept
two or three weeks ; and the only signs of life it shows
are slowly opening and closing the apertures, or forcibly
spouting the water contained in its body from them,
which, according to the same author, the subject of his
remarks could do to the distance of three or four feet.

These apertures are, in certain species, near each other,
but not so in all. The orifice is usually like a star.

The higher is supposed the mouth, and the lower the
termination of an excretory canal. On opening an as-
cidia, a connecting duct is seen between them, contain-
ing a blackish liquid, which is frequently discharged.
However, it seems undoubted that water is imbibed by
both. In an experiment made by Spallanzani, he saw
the red particles of cochineal colouring sea-water, slowly
absorbed along with it, by both apertures, and fill the
body of the animal. He also found, that no vortex was
generated in the water by these apertures ; and the ex-
periment might be repeated on squeezing the water out
of the ascidia. It was clearly ascertained that each per-
formed the office of imbibition, and also that a commu-
nication existed between them, because, after emptying
the ascidia, and immersing either orifice, the body was
filled by the operation of it alone ; and it might in like

manner be inflated with air, introduced by a small tube
inserted into one orifice while the other w'as stopped.

Several ascidiae are smooth, others routjh or striated,

and some tul)erculated. They enjoy a property similar
to what actiniae possess in a lesser degree, in making
the fragments of shells, sand, and difFerent small sub-
stances adhere to them. The whole skin maybe taken
off without lacerating the animal, except at the orifices,

where there is an adhesion ; but the rest of the body is

almost free : it is covered as if by a sheath, for the pur-
pose of external protection. When deprived of tlie
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skin, the body appears of a gelatinous consistence ; and,
if immersed in water, it continues to open and close

the apertures as before ; and, if empty, it fills itself.

One species, and probably some others in this condition,

exhibits numerous lines and reticulations over the whole
surface of the body, which are seen more conspicuously
by putting it into spirits of wine, or inflating it to an
immoderate degree. These reticulations, on mo're at-

tentive inspection, prove so many muscles regulating
the slow and indistinct motions of the body, and that of
the orifices.

The ascidia is always found adhering by the base to

rocks, stones, and marine substances, within reach of
the tide^and is so firmly fixed that it cannot be detach-
ed without laceration. It exists either in society, or in

a solitary state. In the former case, the different indi-

viduals are so squeezed and crowded together, as to

disguise the natural shape and structure. Of this kind
is the ascidia conc/iilega, which is seldom to be detached
entire. While we endeavour to remove it, the water is

discharged, and the body diminishes nine-tenths of the
original size. It is c(Jvered with long hairs, difficult to

be observed, as the species is one of those endowed
with the faculty of investing itself with an external en-

velope, of shells or animal and vegetable substances.
Although these cannot be forcibly removed, the animal
can voluntarily free itself of them when no longer con-

tributing to Its necessities. The ascidia clavafa is soli-

tary. It is one of the more remarkable species, and
consists of an elongated oval body, terminating in a

slender pedicle, which is capable of extension and con-

traction. The whole is sometimes eight or nine inches

in lengtii, rough on the surface, and of a dull reddish

colour. It bears no imperfect resemblance to fruit sus-

pended by a stalk; and an inattentive observer might
mistaVie it for some kind of fucus. The external inte-

gument is a thick callous skin covering the gelatinous

body of the animal, which entirely fills the cavity, but

without any adhesion, except at the apertures. One of

these is turned down, while the other is in an opposite

direction. The intestine connecting thtm forms a con-

siderable curve within.

Though most ascldiae are opaque, some are clear and
transparent, and of such a texture as to expose the inter-

nal structure to view. The envelope of the ascidia /laral-

ielogramma, which is considered one of the most beau-
tiful of the genus, is smooth and transparent, and the

internal sac white and finely reticulated. The organs
within are seen, consisting of a black intestine, which
proceeds from the lower aperture, and, after forming a

curve towards the base, disappears in the opposite side.

There is also another globular intestine of an orange
colour. The ascidia virginea resembles an icicle, not

only from its external aspect, but from the cold expe-
rienced on touching it. The body is of an irregular form,

smooth, and transparent as crystal : it is coloured by
longitudinal veins of scarlet, transversely intersected by

others of a similar appearance. One aperture is at the

apex of the animal, the other on the side equidistant

between it and the base : both are encircled by a few
scarlet specks. The base is provided with some small

delicate fibres, which the animal employs in attaching

itself to the rocks. The intestine is red, but, viewed
through its integuments between the eye and the light,

it seems of a citron colour. MuUer, to whom naturalists

are so much indel)ted, in describing this species affirms,

that one end of ilie intestine which connects the aper-

tures performs the function of an oesophagus, and the
other that of an excretory canal. A species of ascidia
was discovered by the Abbe Dicquemare in the road of
Havre de Grace, called by him the animal sac, and now
the ascidia viridescens. It is of a greenish colour. The
upper aperture, within which are •eventeen extremely
delicate hairs, has nine angles, with an orange speck at

the extremity of each. The lower aperture is hexagonal,
with six orange specks, and an orange papilla in the
cavity. But the most elegant of these animals hitherto
described is the ascidia fasciculata, which dwells in the
Indian and American seas. The upper orifice is encir-
cled with successive rings of lively colours, and the apex
there branches out into a star of ten points, each crown-
ed by a floriform substance at the extremity.

The food of ascidise is not yet ascertained. It is re-

marked by the Abbe Dicquemare, that he found a small
crab within the lower orifice of the ascidia mcntula. Na-
turalists in general are disposed to consider animalcuia
dispersed through the water as their nutriment.
The generation of this genus is extremely obscuri'.

Some authors have maintained, that the various indivi-

duals breed like the polypus, and that living young bud
from the sides of the parent : and it is certain, that tliosu

of different sizes are often seen adhering there. But
they are not implanted in it like the young polypi ; on
the contrary, it is possible to separate them from each
other without injury to either ; and the small ones are
not affected by the water contained in the large one being
forcibly discharged. Such is the case at least with par-
ticular species, if not with all. A vesicle, apparently
full of small ovoidal bodies, suspended among a thickish
fluid, is seen in some ascidiae. Those are exhibited by
the fiarallelogramma as minute yellow specks on the
higher part of the globular intestine. On pressing the

lower orifice of an ascidia, described by Spallanzani, a
quantity of thickish matter escaped, which when exa-
mined by the microscope, proved to be a mass of minute
vesicles, each including a central globule of a yellowish
colour. Both the globules and vesicles were so ex-
tremely delicate, that they were decomposed on tiie

slightest touch. Spallanzani considers them the eggs
or rudiments of the ascidiae, and believes it possible that

they remain attached to the body of the parent, and
there expand into maturity. If we reflect on the vari-

ous modes of generation known to perpetuate the mol-
lusca tribe, it is not unlikely, though we cannot speak
from our own experience, that the ascidiae are not con-
fined to one single method of propagation.

Some of this genus are edible. Molina describes the

ascidia Jiyura as of a red colour, about an inch in diame-
ter, and shaped like a pear. Between the apertures

are two black specks, which he conjectures to be eyes,

but erroneously, for ascidise have none. Several indi-

viduals live in society, in a kind of coriaceous hive, of

a different form in different places. It appears quite

close on the outside, but within it is divided by strong

membranes, into ten or more cells. Each individual has

its separate cell, where it lives in solitude, without any

communication with the rest. The hives are attached

to rocks covered by the water, from whence they are

torn by the waves, and washed on shore. The inhabit-

ants of Chili eat those ascidiae, which, when fresh, re-

semble a lobster in taste ; and large quantities are an-

nually dried and sent to Cujo, where they are in great

request. This species of ascidia bears much analogy

to one described by Mr Bruguiere, and by him deno-



ASE 511

lumated ascidia ra/ica. It is so common on the coast*f

Peru as to be an article of daily food among the inha-

bitants. After tiie animals are taken at a certain sea-

soi!, and washed in fresn water, they are strung on a

line, and tlms preserved during the remainder of the

year. A number carried to France, resumed their na-

tural size and figure on immersion in warm water.

The asculia /i/iusca, found by Forskhal on the shores of

Smyrna and Constantinople, is eaten by the Greeks.

W;; dflubt not that, if the prejudices of example and

education could be overcome, many of the marine ani-

mals in our own country would prove salutary and pa-

latable food

See MuUer Zoologica Danica. Spallanzani Viaggi alle

due Sicilk, torn. iv. JVaturalist's Afisceitany, vol. v. vi.

Baster Opitscula Subseciva, tom. i. p. 84. Barbut Gene-

ra Vermiiim, Part I. p. 48. Molina, History of Chili,

vol. ii. Journal de Physique, 1777, p. 137. 356. Pallas

Sfiicilegia Zoologica. See Mollusca. (<)

ASCII, from a. and iry.ia, a shadow, is the name given

to those inhabitants of our earth, who, at particular sea-

sons of the year, have no shadow. All the inhabitants

of the torrid zone are Ascii, as the sun is vertical to

them twice every year, (w)

ASCIUM, a genus of plants of the class Polyandria,

and order Monogynia. See Botany, (w)

ASCLEPIADES, a celebrated ancient physician, who
was born at Prusa in Bithynia, and flourished about 95

years before the Christian sera. When Asclepiades

went from Prusa to Rome, he began his career as a

teacher of rhetoric ; but the medical profession appear-

ing to be more lucrative, he applied himself with dili-

gence to the study of medicine, and rendered himself

famous by the new line of practice which he followed.

Accommodating himself to the luxurious dispositions of

§the Romans, he rejected purgatives and emetics as de-

structive of the stomach, and professed to restore his

patients tuto, cito, et jucundc. His fame was so great,

that he was invited to the court of Mithridates, king of

Pontus; but the success which he experienced at Rome,
induced him to reject this honourable uivitation. An
account of the medical theories of Asclepiades, which
are scarcely worthy of being recorded here, and of his

practice in a variety of diseases, which was followed by

his numerous disciples after his death, will be found in

llaller's Bib. Med. Pract. See also Le Clerc's Hist, dc

I'l Med.icinc. (q)

IJC ASCLEPIAS, a genus of plants of the class Pentan-
< dria, and order Monogynia. See Botany, (to)

ASCYRUM, a genus of plants of tlie class Polyadel-

phia, and order Polyandria. See Botany, (a')

ASDRUBAL. See Carthage.
ASELE, a province of Lapland, about thirty Swedish

miles in length, situated under the 16th degree of east

longitude, and the 64th of north latitude. The only

grain which grows here is barley, and when the crop

fails, they are obliged to supply the want by mixing the

pulverised bark of the fir tree with their barley meal.

A species of foetid gnats infest this part of the country.

The Lapps drive them from their houses by smoke, and
preserve their faces from their bites by anointing them
with tar and grease. A fair is held annually at Xenac,
near the church of Asele, at which are sold the flesh

and skins of rein deer, furs, fowls, and dried fish, (to)

ASELLUS, a name given by Gcoffroi to a genus of

insects nearly allied to the orisci., or wood-lice, and

ranking in the family of Gnalho^itera, in the arrange-

ment of Cuvicr. See Entomology, (y)
ASHBURTON, a borough and market-town in Dev-

onshire, situated in a valley nearly inclosed by hills. It

is one of the four stannary towns of Devon, (tne other

tliree being Tavistock, Cheglord, and Plymplon,) and

has several productive copper and tin mines in its

neighbourhood. There is 3.\%o at Ashburton a manu-
factory for serges. Population 3080, of which 267 were
employed in trade. Number of houses 570. Distance

from Exeter 19 miles. W. Long. 3° 10", N. Lat. 50°

30'. See Maton's Tour to the IVcslcrn Counties, (nv)

ASHBY DE LA ZoucH, a market-town in Leicester-

shire, situated in a fertile vale on the small river Gil-

wiskaw, over which is tlirown an elegant stone bridge.

This town carries on a considerable trade in malting,

and has a market on Saturday, whicn is well supplied.

In the neighbourhood is a famous mineral water called

Griffydam. Population 2674, of whom 448 arc ent:,age(l

in trade. Number of houses 614. Distance from Lei-

cester 19 miles. W. Long. T 20', N. Lat. 52° 40'. See

Nichol's History of Leicester, (w)

ASHES. See Agriculture, hidex.

ASHKOKO, the name of a singular animal, which is

found in A.byssinia, Syria, &c. See Bruce's Travels,

Appendix ; and Hyrax Mammalia, Index, (to)

ASHMOLE, Elias, a celebrated antiquarian, was
born at Litchfield in 1617. After receiving his educa-

tion in the country, he went to London, where he prose-

cuted his studies, and was articled as an attorney. At
the commencement of the civil war he entered hito the

army, and served in the ordnance department, both at

Oxford and Worcester. During his residence at Ox-
ford, he enrolled himself in Brazen-nose college, and

prosecuted with ardour the study of mathematics, natu-

ral philosophy, and astrology.

In the year 1646, Mr Ashmole, along with colonel

Mainwaring, was admitted into the society of free ma-
sons at VVarrington, (.-Xshmole's Diary, p. 15,) which
Dr Robison (Proofs of a Cons/iiracy, p. 21,) maintains

is the first distinct and unequivocal instance of a person

being admitted into the fraternity who was not an archi-

tect by profession. This, however, is not the case ; for

it appears from the minutes of St Mary's chapel, Edin-

burgh, which we have consulted, that Thomas Boswell,

Esq. of Auchinleck, was made a warden of that lodge

in the year 1600, and that the Hon. Robert Moray,
quarter-master-general to the army in Scotland, was
created a master mason in 1641. Mr Ashmole seems
to have put a high value upon the mark of distinction

conferred upon him by the free masons, and endeavoured

to requite the favour, by a diligent enquiry into the ori-

gin and history of the fraternity.*

* The following extracts from Mr Ashmole's Diary

may be acceptable to the reader. He observes: " I was
made a free mason at Warrington, Lancashire, with

colonel Henry Mainwaring, of Kerthingham, in Che-
shire, by Mr Richard Pcnket the warden, and the fellow

crafts (all of whom are specified) on the 16th October,

1646." In another place of his Diary he says: " On
March the 10th, 1682, about 5 hours past meridian, I

received a summons to appear at a lodge, to be held

nexi day at Mason's Hall, in London. March 11. Ac-

cordingly I went, and about noon were admitted into
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At the surrender of Worcester, Ashmole came to

London, and became acquainted with Lilly, Moore, and

Booker, the famous astrologers of tliese times. In 1649,

he was married, for the second time, to a rich widow in

Berkshire, and removing with her to London, his house

became a favourite lounge for all the alchemists and

astrologers of the capital. Having been initiated into

the mysteries of alchemy during his stay in Berkshire,

he shewed his zeal for that study, by publishing a trea-

tise on alchemy under a feigned name ; another by an

anonymous author; and a collection of the manuscript

works of English chemists, which appeared in 1652,

under the title of Theatrum C/iytniciim Britannkum.

Satiated, as it would seem, by these unprofitable re-

searches, Ashmole now dedicated the whole ot his lei-

sure to the study of antiquity, and acquired great repu-

tation by his first work on this subject, in 1672, entitled,

" The Institutions, Laws, and Ceremonies of the most

tlie fellowship of free masons, sir William Wilson, knt.

captain Richard Borthwick, Mr William Woodman,
Mr William Giay, Mr Samuel Taylor, and Mr William
Wise. I was the senior fellow among them, it being

thirty-five years since I was admitted. There were

present, beside myself, the fellows after named: Mr
T. Wise, master, Mr T. Shorthose, and Mr T. More,

old free masons. We all dined at the Half Moon ta-

vern, Cheapside, at a noble dinner prepared at the

charge of the new accepted masons."

In some of Mr Ashmole's manuscripts, there are

many valuable collections relating to the history of free

masons, as may be gathered from the letters of Dr
Knipe, of Christ Church, Oxford, to the publisher of

Ashmole's life. Cutbush.

noBle Order of the Garter." At this time Ashmole
lived in the house of John Tradescant, a learned, gar-
dener at Lambeth, whose collection of curiosities was
bequeathed lo him in 1659, and laid the foundation of
the celebrated Ashmolean Museum at Oxford.
At the restoration of Charles, the loyalty and learn-

ing ol Ashmole brought him under tlie royal notice

;

and he was appointed Windsor Herald, and entrusted
with the charge of the king's niedals. In addition t»

these honours, he was made a comptroller oi e'xcise,

called to the bar in the Middle Temple, admitted a Fel-
low of the Royal Society, and presented by the univer-

sity of Oxford with a medical dtgree. In 1679, he re-

signed the office of Windsor Herald, and declined that

of Garter King at Arms. His cabinet of curiosities,

containing nine thousand coins, and his valuable library

and antiquities, were destroyed by a fire, which broke
out in the apartments contiguous to his own in the Mid-
dle Temple; but fortunately his valuable manuscripts
and gold medals were preserved at Lambeth. In 1683,

Mr Ashmole sent to Oxford the collection which was
bequeathed to him by Tradescant, and afterwards added
his books and manuscripts, along with three golden
chains which he had received as presents from the king
of Denmark and other princes, as a testimony of their

approbation of his book on the Order of the Garter.

The building which contains this collection was com-
pleted in 1682, under the direction of sir Christopher
Wren ; and the collection has been enriched by many
subsequent donations. Having reached the 76tli year
of his age, Mr Ashmole died in 1692, and was interred

in the great church at Lambeth. He left behind him
several manuscripts on antiquities, and also a diary

of his own life, which have been published since his

death, (q)

ASIA.
Asia, one of the four quarters or great divisions into

which geographers have divided the earth. In extent

of surface it is inferior to America, but surpasses all the

other divisions in the antiquity of its population, the

beauty of its climate, the richness of its soil, and in its

luxuriant and delicious productions. In the career of

political importance, Europe, though later in starting,

has nov/ left Asia far behind; but in an historical and
philosophical point of view, this is still the most inte-

resting portion of the globe. Here were transacted the

most important events both of sacred history and of

profane. Here the human race first made tlieir appear-

ance. This was the theatre of their earliest achieve-

ments; the grand centre from which population, sci-

ence, and all the arts of civilized life, have gradually

diffused themselves over the other regions of the world.

Asia forms with Europe, from which it is separated

only by an imaginary line, one vast continent, which is

connected with the continent of Africa by a neck of land

about 60 miles over, and has lately been discovered to

be separated in the north eastern extremity from the

new continent of America by a tract of about only 40

miles in breadth. The western limits of Asia, there-

fore, are partly arbitrary, but are now generally under-

stood by geographers to proceed advancing from north

to south along the Uralian chain of mountains, the small

river Karporka, the great river Don, the Black Sea, and

the eastern coasts of the Mediterranean, which are the

boundaries between this continent and Europe ; and af-

terwards across the isthmus of Suez, and down the Red
Sea or Arabian Gulf, by which it is separated from
Africa. On the south it is bounded by the great Indian

Ocean, under a variety of names, derived from the dif-

ferent parts of the Asiatic coast washed by its waters.

Its boundary on the east is the Pacific Ocean, under the

names of the Chinese Sea, the Yellow Sea, the Sea of

Japan, the Sea of Kamschatka, &c. And the whole of

its northern side is bounded by the Arctic Ocean, form-

ing obscure gulfs and promontories, of which little

knowledge has yet been obtained, and which can never

be of great importance to mankind. The continent of

Asia is thus situated between the 26° and the 190° of

longitude east from Greenwich, and between the 2° and
77° of northern latitude. It extends in length from the

Dardanelles to Bhering's Straits, about 7583 British

miles ; and in breadth, from the southern cape of the pe-

ninsula of Malacca to the most northern parts of Siberia,

about 5250.

For the better understanding the geography of this

division of the earth, the courses of the rivers, the di-

rection ofthe chains of mountains, and the climate and

relative situation of its various kingdoms, it is neces-

sary to attend to a peculiar feature on the configuration

of its surface. The central regions ofthe Asiatic con-
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tinent rise into a vast and highly elevated plain, extend-

ii\g some thousands of miks in every direction ; and
standing aloft like an immense table, supported on all

sides by high and precipitous mountains, which over-

look the surrounding countries. From this vast eleva-

tion, the highest region probably of the old hemisphere,
and the greatest extent of continued elevated land on
the surface of the globe, the rivers of Asia flow as from
a common centre, in every direction, to all the sur-

rounding seas; and the numerous kingdoms stretch

themselves around in gradual descent. On the south

of this high central region, the vast plains of India gra-

dually descend to the great Southern Ocean. From
their exposure they receive the fiercest rays of a tropi-

cal sun, and are sheltered by the elevated front of the

high tract behind from every northern blast. On the

west of this extended elevation lie the countries which
formed the ancient Persian empire, and which in like

manner descend gradually, though more irregularly,

towards the setting sun, and the territory of Europe.
On the east is the immense empire of China, descend-
ing with the rivers to the Eastern Ocean. And on the

north is Siberia, descending without interruption to the

Frozen Sea. From this unfavoured region, the high
country to the south intercepts the heated air which
might othervvise advance from more fervid climes

;

while the gradual descent towards the north exposes it

unprotected to every blast which may ascend from the

icy regions of the pole : and thus the climate of the nor-

thern parts of Asia is rendered as much too cold in pro-

portion to their latitude, as those of the south are too

hot.

Asia has been divided, with respect to the progress
of civilization, into two regions, the civilized, and the

barbarous. To the former of these divisions belongs,

with the exception of part of Arabia, all the south of

Asia, including the empire of China, of India, and the

ancient Persian empire, extending to the Hellespont

;

and to the latter all the central and northern parts,

which constitute by far the most extensive portion of

this vast continent. This is such a division as in any
other quarter of the world would have been subject to

frequent change ; but in Asia its boundaries have re-

mained nearly the same from the remotest periods of
authentic history. Here the state of society has been
more stationary than in any other part of the earth.

With the last of the divisions just mentioned, that great
proportion of the Asiatic continent known by the name
of Tartary nearly coincides. This general appellation

has been applied to the countries known to the ancients
as the middle, the north and east of Asia, and has like-

wise been extended to all the modern discoveries in

those quarters ; thus comprehending the whole of those
vast regions lying between Thibet, China, and the
Arctic Ocean, and between the Black Sea and the ut-

most bounds of north eastern discovery. The northern
parts of this division, however, have now acquired the
name of Siberia, while the southern only retains the
appellation of Tartary.
These divisions, however, are imperfect and indefi-

nite, and rather adapted to the purposes of philosophic
investigation, than of geographical description. And
as no other great natural or political divisions more ob-
viously present themselves, Asia has generally been di-
vided in no otlier way than according to the different
countries of which it is composed. The vast extent of
the Russian empire stretches, as we have already men-

Vol. II. Part II.

tioned, along the whole of the north of Asia, to the most
eastern boundary. In the west of Asia are situated the

Asiatic part of the Turkish empire, tne country of Ara-
bia, and the kingdom ot Persia. The centre of the Asi-
atic continent is occupied by the vast and elevated re-

gion of Tartary. In the south of Asia is the country of
llindostan, the states situated on the coasts of Mala-
bar and Coromandel, the peninsula, beyond the Ganges,
the empire of the Birmans, tlic kingdom of Siam, Ton-
quin, Cochin-China, and the peninsula of Malacca. And
in the east, the immense empire of China, consisting of
China proper, and Chinese Tartary.

It has been usual to comprehend under the general
name of Asia, the whole of the numerous and extensive
islands scattered over the immense extent of the Pacific

Ocean ; though from their distance many of them have
no connection with the Asiatic continent, except in the
arbitrary arrangements of geographers. Being discover-
ed by degrees, the greatness of the discovery at any one
time never was such as to suggest the idea of a new
division ; and they were therefore gradually added as

discovered to Asia, whence the progress of discovery
in these parts commenced and extended. But when
the great Southern Ocean was more fully explored, the

extent of land found in that quarter, and its distance

from the other continent pointed out, the necessity of a
separate division, which accordingly has been proposed
by some eminent geographers, is beginning now to be
generally adopted, under the names of Australasia and
Polynesia. Under Australasia, or Southern Asia, they
comprehend all the countries to tlic south of Asia,

viz. the continent of New Holland, the islands of New
Guinea, of New Zealand, of New Britain, of New
Caledonia, Van Diemen's Land, Stc. And under Po-
lynesia, (a name derived from a Greek term, signify-

ing 7nanij,') is included the immberless islands situated

between Asia and America ; the Pclew Isles, the La-
drones, the Carolines, the Sandwich Isles, the Mar-
quesas, the Society Isles, and the Friendly Isles. After
the detachment of these two remote extensive groupes,
the islands of Asia, like those of Africa, Europe, and
America, become sufficiently distinct and appropriate,

and are reduced to such as proximity of situation natu-
rally attaches to the Asiatic continent. They obviously
divide themselves into those of the Mediterranean, and
those of the Pacific Ocean. In the Mediterranean are
situated Rhodes, Cyprus, and the isles of the Grecian
Archipelago. In the Pacific Ocean is the island of Cey-
lon, at the extremity of the Indian peninsula. The is-

lands of the Indian or Oriental Archipelago, under
which are comprehended the isles of Sunda, or the Su-
niatrian chain, the chief of which are Sumatra and Ba-
tavia; the island of Borneo; the Manillas or Philip-

pines, of which the principal are Luzon, and Minda-
nao ; the Celebezian Isles, and the Spice Islands, in-

cluding the Moluccas. The Japanese Islands, on the

Sea of China, forming the empire of Japan. The large
and lately discovered island of Tcthosk, in the Sea of
Kamschatka, with many others too small and unimport-
ant to be enumerated.
Though Asia cannot vie with Europe in the advan-

tages of inland seas, yet its coasts are much more diver-
sified by gulfs and bays than those cither of Africa or
America; a circumstance wliich doubtless has contri-

buted in a considerable degree to the early civilization

of that celebrated division of the globe. In addition to

a shore of the Mediterranean, it possesses the Red Sea.

1
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or Arabian Gulf, which constitutes the grand natural

division between Asia and Africa; and extends from the

Straits of Babelinandel to the isthmus of Suez, in length

of 1470 English miles ; the Persian Gulf, another noted

inland sea, about half the length of the former, the

grand receptacle of those celebrated rivers the Eu-

phrates and the Tigris ; the bays of Bengal and of Nan-

kin, with many other bays and gulfs of inferior im-

portance.

But besides these just mentioned, the vast extent of

Asia contains seas of a difl'erent description from any

that occur in Europe, or other quarters of the globe ;

seas totally detached, having no communication with

other seas, or with the ocean, and which in propriety

indeed can be considered only as immense lakes. Of
these the chief is the Caspian, which is situated be-

tween the empires of Russia and Turkey, the kingdom
of Persia, and the country of Independent Tartary, and

extends about 700 miles in length, and from 100 to 200

in breadth. Some of the ancients supposed it to have

been a gulf extending from the Northern Ocean ; and

it seems at one period to have spread farther to the

north than it does at present, where the deserts are still

sandy and saline, and present the same shells that are

found in the Caspian : but the chain of mountains which
extends from the Urals to the river Volga, must in all

ages have restricted the northern bounds of this sea.

In the opinion of most geographers, this remarkable

sea, at no very remote period, extended to the lake of

Aral ; the deserts on this side presenting the same fea-

tures as those to the north, though there be now an

elevated level between them, occasioned perhaps by the

Sand rolled down by the Gihon, the Sirr, or other rivers

which now flow into the sea of Aral.

This sea or lake of Aral is situated about 100 miles

to the east of the Caspian, extending 200 miles in

length, and 70 miles in breadth. Being surrounded

with sandy deserts, it has been but little explored.

Another remarkable detached sea is that of Baikal, in

Siberia, or Asiatic Russia, extending about 380 British

miles in length, but at the greatest breadth not above

35. Its water is fresh and transparent, though of a

green or sea tinge. The Baikal is at particular periods

subject to violent and unaccountable storms, whence,

as terror is the parent of superstition, probably springs

the. Russian name of the Holy Sea. The scenery around

those lakes, situated amidst the Altaian mountains, is

peculiarly grand and sublime. The chief river which

flows into it is the Selinga from the south, while from

the north it emits the Angara, which joins the prodi-

gious stream of the Yenisei.

The rivers of Asia rival, in the length of their course

and magnitude of their streams, any other on the face

of the globe. Of these the following are the most im-

portant: The IIoan-Ho, which rising in the mountains

of Thibet, after a winding course of 1800 miles, dis-

charges its immense stream into the Chinese Sea. The
Kian-Ku rises near the sources of the Hoan-Ho, and

after washing the walls of Nankin, falls into the Chinese

Sea about 100 miles to the south of the former. These

two rivers are considered as the longest on the face of

the globe. The course of the latter, in the late embassy

to China, is estimated at 2200 British miles. They
equal the famous river of the Amazons in South Ame-
lica, and the majestic course of the Ganges is not half

the length.

The Ob, or. Oby, the largest river of the Russian

empire, issues from the lake of Altyn, and after tra-

versing the frozen regions ol Siberia in a course of 1900
miles, discharges itself into the Arctic Ocean. The
Yenisei, rising near the foot of the Altaian mountains,
waters the country of the Tonguse Tartars, and falls

into the Icy Sea, after a course of 1750 miles. The
Lena, which takes its rise near the sea of Baikal, and
after running in a north eastern direction about 1800
miles, discharges itself into the Frozen Sea. The
Amur, which is deservedly classed amongst the largest

rivers, takes its rise near the Yablonnoy mountains,
where it is first known by the names of Kerlon and Ar-
goon ; and, after pursuing an easterly course of about
1850 English miles through the country of Chinese Tar-
tary, where it is augmented by many tributary streams,

the most considerable of which is the Songari, it emp-
ties itself into the sea of Kamschatka. The celebrated

and sacred stream of the Ganges, which fertilizes the
plains of India, and dividing itself into two branches,

falls into the gulf of Bengal. It receives so many im-
portant tributary streams, that its magnitude exceeds
what might have been expected from the comparative
length of the course, which is estimated at about 1 400
miles. The source of the Ganges still remains a curi-

ous subject of investigation ; for though geographers
have endeavoured to trace them on the authority of the

Chinese lamas and catholic missionaries, yet the ac-

counts of both are so evidently defective and erroneous,

that the source of this famed river must be considered
as still unexplored. The Burrampooter, or, as it is

called by the Thibetans, the Sampoo, is the noblest

tributary stream of the Ganges. It takes its rise in the

same lofty mountains of Thibet that are supposed to

give source to the Ganges; and after proceeding 1400

miles in a southern direction, it loses itself in the es-

tuary of the Ganges. This noble river flows 400 miles

through the British territory, and for the last 60 miles,

before its junction with the Ganges, it is from four to

five miles in breadth. The source of this river, and jttt
its junction with the Ganges, were first ascertained

by Major Rennel, surveyor-general in Bengal, in 1765.

The source of the Indus, which waters the western
parts of India, as the Ganges does the eastern, is, like

that of the Ganges, unknown. After a course which is

estimated at 1000 English miles, it discharges itself by

many mouths into the Indian Sea. The Euphrates, the

principal river in the south-west of Asia, takes its rise

in the mountains of Armenia, and chiefly pursues a

south-west direction to Samisat, where it would flow

into the Mediterranean, but is prevented by a high

ridge of mountains. There that river assumes a south

easterly direction, and after receiving the Tigris, falls

by two or three mouths into the gulf of Persia. The
course is estimated at about 1400 miles. These Asiatic

rivers just now enumerated, with many others, and

some of them equally important, will be minutely de-

scribed under their respective articles. We shall here

remark one feature common to most of the Asiatic ri-

vers, which descend towards the south. Taking their

rise in the high central region, and flowing through

countries subject to periodical rains, by carrying down
immense quantities of mud and earth, have formed vast

fertile plains near the sea coasts, similar in their nature

to the Delta, a rich valley of Lower Egypt. Accord-

ingly, in the south of Asia, from Persia to China, near

the mouth of the Indus, the Ganges, and other rivers,

immense tracts of level country are found, which ate
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pCviodically overflowed ; and which, aided by the warmth

of the climate, exhibit a degree of fertility in all the

productions of the vegetable world, of which, in our

temperate and colder regions, we have little concep-

tion.

The high central level, of which we have already

spoken above, and which is of so much importance both

to the geography and the history of Asia, is bounded,

as already mentioned, on all sides by a higli mountainous

point, or crest, which sends forth ramifications of itself

in chains of mountains to the utmost boundaries of Asia.

The principal of the Asiatic chains, or ridges, are the

Altaian, the Taurian, the Caucasian, and the Uralian.

The Altaian ridge is a continuation of the northern front

of the high central territory. It overlooks the sea of

Baikal, and the whole extent of Siberia, and is termina-

ted at last by the Gulf of Cirea. The Altaian chain

may be classed among the most extensive on the face

of the globe, reaching from the 70th to the 140th degree
of east longitude, or about 5000 miles, thus rivalling in

length the Andes of South America. To the south of

this ridge extends the elevated desert of Coby,or Shamo,
running in a parallel direction from east to west. The
celebrated chain of Mount Taurus proceeds from Imaus,
(the name given to the western point of the high level,)

and traversing the kingdom of Persia, terminates in the

Mediterranean Sea at the peninsula of Lesser Asia.

The chain of Caucasus extends from the Black Sea to

the shores of the Caspian, and separates the country of

Circassia from Georgia. The Uralian chain, which
forms part of the boundary between Europe and Asia,

stretches along the western parts of this continent, and
terminates in the Northern Ocean, in the neighbourhood
of Nova Zembla. These are the principal of the Asiatic

chains ; but there are, however, many other considerable

ranges of mountains in various parts of the continent of

Asia, as those of Bydo, Changai, Belur ; those of Thibet,

the eastern and western Gauts of Hindostan, 8cc. which
shall be more particularly noticed under separate ar-

ticles, or in the description of the countries in which they
are situated.

Besides these ranges just mentioned, there are also

in Asia several insulated mountains of well known ce-

lebrity. Towards the east of Armenia, about twelve
leagues from the lake of Erivan, is situated the celebra-

ted Ararat. It is a detached mountain of two summits,
the highest of which is covered with eternal snow. It

is on the top of this mountain that the ark of Noah is

supposed to have rested when the waters of the deluge
began to decrease ; and here the natives pretend still to

shew to travellers its remains. In Asia Minor stand

the mountains Olympus and Ida, of great classical fame,
and the former supposed to be one of the highest moun-
tains in Asia. In Arabia Petreaare situated the mounts
Horeb and Sinai ; in Palestine, Tabor, Carmel, and
Gerizim ; and in Syria, Lebanon ; all celebrated in sacred

history. In the island of Ceylon, near the town of Co-
lumbo, stands a very high detached mountain, deno-

minated by the Mahometans Adam's Peak, and from
which, according to Hindoo mythology, Boodh ascended
to heaven.

Asia, too, has its volcanic mountains. The principal

of these are Panarus, in the island of Java, which broke

out in the year 1586, and one of the most famous vol-

canoes in India. Gonapcz, in one of the islands of
Bancla, of which the eruptions are most terrible to the

natives. The peak of Ternatus, in one of the Moluccas,

amongst llic highest mountains on the globe. The ex-
plosions of this volcano are periodical, and the lava it

throws out furnislics excellent sulphur. One of its most
violent eruptions took place in the year 1693.

The principal capes of Asia arc, Cape Ras-al-gad, on
the south-east of Arabia; Cape Comorin, at the extremity

of the western peninsula of the Ganges, being the most
southern point of India ; Cape Romania, at the southern

extremity of the peninsula of Malacca ; and Cape Nympo,
on the eastern coast of China.

The straits belonging to Asia are those of Ormus,
which connect the Persian Gulph with the Indian Sea,

about 24 miles in breadth. Of Manar or Clielao, be-

tvi'een the coast of Coromandel and the island of Ceylon,

about 30 miles across. The Straits of Malacca, between
the peninsula of that name and the island of Sumatra,
from 24 to 30 miles broad. The Straits of Sunda, be-

tween the islands of Sumatra and Java. Of Corea, be-

tween the peninsula of Corea and the island of Niphon-
And the Straits of Bhering, which, as we have already

mentioned, separates the continent of Asia from that of

America. This remarkable strait is about 40 miles in

breadth. It was discovered first by the Danish naviga-

tor Bhering, who was employed by Peter the Great in

1728, and afterwards by Cooke. Bhering passed it pro-

bably in the usual fogs of the climate, without discover-

ing that to the east ; but cur great navigator gave to

them the name of the Danish adventurer, when he af-

terwards explored them with his usual accuracy. On
the Asiatic shore is the east cape ; and on the American,
that called Prince of Wales. The depth of the water
is from 12 to 30 fathoms. To the north of these straits

the Asiatic shore bends rapidly to the westward ; while

the American proceeds nearly in a northern direction,

till, at the distance of about four or five leagues, the

continents are joined by solid and impenetrable bands
of ice.

The climate of Asia admits of every variety from the

scorching heats of the torrid zone to the piercing colds

of the polar circle. In no part of Asia, however, is the

climate so intolerably hot as in the tropical desert of

the African continent. The diversity in the soil of

Asia is not less than in its climate. While the most
northern parts are consigned to perpetual sterility, in

the southern regions tlie vegetable kingdom has reached
its utmost glory ; and its productions, which in luxuri-

ance and delicacy surpass those of every other quar-

ter of the globe, form the grand support of European
luxury.

Both sacred history and prophane have placed the

primeval seat of the human race in Asia, and concur in

pointing out this as the quarter fi'om whence population

has gradually extended over the rest of the earth. In
conformity with those accounts of history by which most
of the nations inhabiting the continents of Europe, Africa,

and America have been traced to a foreign origin, the

population of Asia has on all hands been allowed to be
wholly primitive and original, if we except perhaps the-

Tocheeks, a small tribe in the north-east, the Russian
colonies in the north, and tiic well known European set-

tlements in the south. The numbers of the human race

in this quarter of the world is immense, though below
what might be expected in regions so early peopled, and
abounding in every production which can contribute to

the subsistence or the comfort of mankind. Tiie feeble

and despotic governments of Asia have been extremely
unfavourable to the increase of its population ; and ilic

3 T 2
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pitch to which it has attained in spite of this powerful

check, is one of the best proofs of the kindness of na-

ture, and the luxuriance of its soil. The population of

Asia has been estimated at above five hundred millions ;

but this is in a great measure conjecture, the number
of the inhabitants in its various regions having never

been ascertained with any degree of precision. Euro-

peans have but little access to information ; and the re-

ports of the natives themselves are not to be trusted.

They neither possess accurate knowledge on this sub-

ject, nor are disposed to give a just statement if tiiey

did. There is every reason to believe, that the accounts

which have been given greatly exceed the truth. The
population of China in particular, which forms the chief

article in these accounts, appears, from the recent report

of M. de Guignes, to have been enormously exaggera-

ted. This enlightened traveller has afforded satisfactory

proof, that the population of this empiie, which has so

much excited the astonishment of Europe, is nothing

extraordinary, nor exceeding what is found in other

countries.

Of this large proportion of the human race, scattered

over the extensive regions of Asia, few enjoy the bles-

sings of freedom and civilization. Despotism stretches

its iron hand, with little interruption, from one extremity

of this vast continent to the other ; and, arrested by its

benumbing influence, the knowledge and arts of civilized

life have not expanded into that full perfection to which
they have attained in regions cheered by the more
genial rays of freedom. On the condition of society in

Asia, its religions too have shed the most baneful in-

fluence. To these, perhaps, more than to any other

causes, are to be attributed the retardation of improve-
ment, and the debasement of the human character, in

this quarter of the globe. From that same source, alas 1

from which we draw our highest hopes, has often like-

wise flowed the deepest degradation of our race. Dur-
ing the last century, and more especially of late years,

various attempts have been made, in different parts of

this continent, to withdraw the inhabitants from the pre-

vailing superstitions, by acquainting them with the

purer doctrines and institutions of Christianity. In no

instance, however, owing in a great measure, it is proba-

ble, to the unfitness of the persons employed, have these

attempts as yet been crowned with any remarkable suc-

cess. We know that a period is fixed in the councils

of Heaven, when " the knowledge of the Lord shall cover

the earth as the waters cover the sea." Whether this

period be near, or whether it be distant; whether it

shall be brought round by the efforts of Christians, or

by the unaided interposition of Providence, is not for us

to determine. But when it shall come, W'e may look

forward to it as the asra of a happy revolution in the

condition of Asiatic society ; as the sera whence the

stagnating current of its civilization shall again begin to

flow, and its fettered energies be set free from their

confinement. For the experience of its effects in other

regions permits us not to doubt, that, along with the

religion of Jesus, in this quarter of the world also shall

be sown the seeds of civil liberty, and be laid the founda-

tions of progressive improvement.

In all those useful arts in which the superiority of

civilized nations consists, and which depend on the im-

provement of science, and the extension of knowledge,

the Asiatics have been left far behind by the more en-

lightened European nations. In some manufactures,

which require chiefly patience of application, neatness

of workmanship, and long duration of libourto the same
objects, they are allowed to excel. The porcelain and
colours of china, the varnish of Japan, the muslin of
India, the shawls of Cashrair, the silks and carpeis of
Persia and Turkey, &c. have been long in request among
the nations of the West. But many even of these are
now carried to almost equal ptrfection hi Europv. ; or if

still inferior, it is to be attributed more to thv ^upi. . lority

of the materials than the artists of Asia. From this in-

tercourse with Europeans, tne arts and manufactures of
the Asiatics might have derived the most important
improvements ; such improvements, indeed, as would
have more than compensated the wrongs they have
received. But a bigotted and insuperable attachment
to their own customs, and a sovereign contempt for

every thing foreign, has hitherto shut their eyes against

the most obvious advantages. If they have advanced be-

yond that rude state of society which gazes with stupid

admiration on all the arts of civilized life, they are yet

far removed from that enlightened stage of their pro-

gress which willingly receives instruction from all who
can impart it.

Throughout the whole extent of Asia, if we except
the eastern coasts of the Mediterranean, there is not to

be found a single maritime state. An extensive foreign

commerce indicates a much more improved state of

society than any where here exists. The foreign trade

of Asia is wholly in the hands of European nations.

Whatever shipping the native states possess, ventures

not on more distant voyages than from one harbour to

another on the same coast.

The trade of Asia is chiefly internal ; and in this way-

is carried on to a very great extent by the natives them-

selves : And if we except China, where the benefit of

inland navigation is so extensively possessed, it is con-

ducted mostly by land carriage. This they are enabled

to effect by means of the camel ; the most useful of all

the animals over which the inhabitants of this vast con-

tinent have acquired dominion, and without which their

trade must have been exceedingly limited. Some of

its most fertile districts are separated from each other

by such extensive tracts of barren sands, the seats of

desolation and drought, as seem to exclude the possibi-

lity of communication between them. But as the ocean,

which appears at first view to be placed as an insuper-

able barrier between different regions of the earth, has

been rendered, by navigation, subservient to their mu-
tual intercourse ; so by means of the camel, which has

been denominated the shifi of the desert, the most dreary

wastes are traversed, and the nations they disjoin are

enabled to trade with one another. Those painful jour-

nies, impracticable by any other animal, the camel per-

forms with wonderful dispatch. Under heavy burdens

of six, seven, and eight hundred weight, they can con-

tinue their march during a long period of time, with

little food or rest, and sometimes without tasting -water

for eight or nine days. By means of this useful beast of

burden (which the wise economy of Providence seems

to have formed on purpose for the extensive deserts of

Asia and Africa, where it abounds, and where alone it

exists,) has the trade of Asia been carried on from the

remotest period of authentic history, (Gc«. xxxvii. 25.)

and its valuable commodities conveyed even to Africa

and Europe.
For the purposes of mutual defence. Sec. the merchants

trading towards the same quarter assemble from the sur-

rounding countries at an appointed time and place, and

I
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in one great body proceeti to the plare of their destina-

tion. Tlicse coUcclJons of mcrcliaius and travellers are

denominated caravans, and consist sonielinies of above

50,000 persons, besides a still greater number of camels.

They are ihe fleets of Asia, by wliich its commerce is

carried on, and its merchandise circulated through

every part of its wide extent. These caravans are not,

however, wholly commercial. Some of them originate

in pious motives ; and in this respect has the Mahom-
medaa religion contributed to the increase of commer-
cial intercourse, and given it new vigour, by directing it

to a common centre. Mahomet enjoined all his fol-

lowers to visit, once hi their lifetime, the Caaba, a square

building in the temple of Mecca, the immemorial ob-

ject of veneration among his countrymen ; and, accord-

ing to their tradition, tlie first spot on this earth which
Was consecrated to the worship of God. In obedience to

tliis precept, solemnly enjoined, and sedulously inculcat-

ed, numerous caravans of pilgrims annually assemble in

every country where the Mahommedan faith is establish-

ed. From the shores of the Atlantic on the one hand,

and from the most remote regions of the East on the

other, the votaries of the prophet advance to Mecca.
Commercial ideas and objects likewise mingle with

those of devotion. The numerous camels of each cara-

van are loaded with those commodities of every country

which are of easiest carriage, and most ready sale. The
holy city is crowded, not only with zealous devotees, but
with opulent merchants. During the few days they i-e-

main there, the fair of Mecca is the greatest perhaps on
the face of the earth ; and, on their return, they dissemi-
nate, through every part of Asia, the productions and
manufactures they have here purchased. Besides these
caravans, formed partly by a respect for a religious pre-
cept, there are others, and these not inconsiderable, com-
posed entirely of merchants who have no object but
trade. To estimate their number, and trace their various
routes, would form an interesting subject of geographi-
cal research, as well as a valuable addition to commercial
history. Those which are subservient to the purposes
of devotion, and which regularly direct their course to

Mecca, are both the largest, and likewise those which
have been most minutely described. Of these, the most
celebrated are the caravans which annually depart from
Cairo in Egypt, and Damascus in Syria : the former,
composed of pilgrims from every part of Kgypt, the
Mahommedan states on the African coast ot the Medi-
terranean, tlie empire of Morocco, and even from the
Negro kingdoms on tlie Atlantic ; and the latter, from
almost every province of the Turkish empire. Besides
these two great caravans, there are others which, with
the same object, proceed to this centre of Mahommedan
Veneration, from the extensive dominions of Persia, from
eveiy province of Hindostan, and the countries beyond
it, from Abyssinia, from various states on the southern
coast of Africa, and from all parts of Arabia. When
the whole are assembled, the number of pilgrims in Mec-
ca often amount to above two hundred thousand.

As the journies of the caravans, which are purely com-
jnercial, do not commence at stated seasons, and their
routes vary according to the convenience or fancy of
the merchants of whom they are composed, they are
nt ither so well known, nor have they been described with
the same degree of accuracy. We have sufficient in-

formation, how<ver, to satisfy us, that the circulation of
Eastern goods, by these caravans, is very extensive. In
this way a constant intercourse is maintained between

the countries in the north east of Asia, and those in the
south. Among all the numerous Tartar tribes, even
those which retain their pastoral manners in greatest
simplicity, the demand for the productions of China and
Hindostan is very considerable. In order to supply
them, caravans set out annually iiom Haghar, Samarcund,
Tnibet, and several other places, and return with large
cargoes of Indian and Chinese goods. But the trade

carried on between Russia and Ciiina in this part of Asia,
is by fi.v the most extensive and best known. Some con-
nection oi this kind, it is probable, was kept up between
them from the earliest period. It was greatly increas-

ed after the interior parts of Russia were rendered more
accessible, by the conquests of Zingis Khan and Tamer-
lane, and at last a regular communication between the
two empires was effected in the reign of Peter tlie Great.
Though their capitals be separated at the immense dis-

tance of six thousand three hundred and seventy-eight
miles from each other, and the road lies for above four
hundred miles through an uninhabited desert, caravans
travelled from the one to the other. The jealous vigi-
lance, however, with which the Chinese government ex-
cludes foreigners from a free intercourse with its sub-
jects, was alarmed, and the admission of the Russian
caravan into the empire was soon prohibited. After va-
rious negociations, an expedient was at length devised,
by which the advantages of mutual commerce was secur-
ed, without infringing the cautious arrangements of
Chinese policy. On the boundary of the two empires,
two small towns were built, almost contiguous, the one
inhabited by Russians, the other by Chinese. To these
all the marketable productions of their respective coun-
tries are brouglit, by the subjects of each empire; and
the furs, the linen, and woollen cloth, the leather, the
glass, &c. of Russia, are exchanged for the silk, the cot-
ton, the tea, the rice, the toys, &c. of China. This trade
is carried on almost entirely by barter, and amounts an-
nually to not less than eight hundred thousand pounds
Sterling. Nor is this the only place where Russia re-
ceives Chinese and Indian commodities ; a considerable
supply of both is brought by caravans of Independent
Tartars, to Orecburg, on the river Jaik, to Troitzkaia,
on the river Occi, and to several other towns on the Rus-
sian frontiers.

As it is by means of its caravans that almost the whole
trade of Asia is carried on, and as this is a mode of con-
ducting commerce peculiar to this quarter of the world,
and some of the nortiurn parts of Africa, it may not be
unacceptable, before quitting this subject, to add some
further particulars relating to their internal policy and
regulations. Every caravan is commanded by a chief,
or Aga, who has under him a sufficient number of janis-
saries, or other soldiers of the states through which
they pass, for conducting them in safety to the place of
their destination. They encamp every night in the neigh-
bourhood of some wells or brooks, which are all known
to the guides, and here they observe as exact a discipline
as an army during war. Before a caravan can be form-
ed, it is necessary to obtain a written permission from
one sovereign, which must be confirmed by at least other
two. This permission must specify the number of men
and beasts of burden, and the quantity of merciiandisc
of which it is to be composed. The owners of the cara-
van may choose the officers, and determine the regula-
tions to be observed during its journey. There are com-
monly four principal officers, the caravan basha, or chief
of the .caravan, and three captains. The first is com-



518 ASIA.

mantler in chief; the second commands during the march ;

the third when it rests ; and the fourth when it happens
to be attacked. There is besides these, a purser or

treasurer, who has under him a number of clerks and
intorpretirs. These keep accurate journals of every

thinsj which takes place, from whicii, signed by the

principal oflicers, those concerned can judije if their

interests have been sufficienily attended to. There is

another species of oflicers without which no caravan

vill take its departure. Arabian geometers, of whom
there are at least three in the great caravans. These
officers correspond exactly with our billet-masters

and aid-de-camps. They direct the troops when they

arc attacked, and mark out their different quarters when
they encamp.
As the greater part of the Arabian princes have no

other revenue but what arises from plunder, they keep

spies for the purpose of informing them of the departure

of the caravans, which they often attack with superior

force, and frequently succeed in carrying off considerable

booty. In case of an engagement, the merchants, tra-

vellers, servants, he. are expected to support the escort,

at least, if they do not, they need never afterwards de-

pend on being supplied with provisions. If the Arabians

are repulsed, a truce generally takes place, the articles

of which are faithfully observed. But if the caravan be

defeated, it is entirely pillaged, and the whole escort

carried away as slaves.

It is a singular proof of the predatory spirit of the

Arabs, that although all their independent tribes are

zealous Mahommedans, yet they make no scruple of

plundering the caravans of pilgrims while engaged in

performing one of the most indispensible duties of their

religion.

The gains of the merchants belonging to the caravans

are often incredible. As an instance of which, we are

told of a traveller, who, with goods for which he paid

thirty pounds, by repeated barters and exchanges, in the

course of one journey gained six thousand. These im-

mense profits, w hich arc by no means uncommon, induce

numerous adventurers to accompany the caravans, not-

withstanding the hardships and inconveniences of the

journey, which in many instances are extremely severe.

Unwholesome food, intolerable water, and often none at

all, long and fatiguing marclies through burning sands,

which in summer commence at five in the afternoon, and

continue without halting until eleven next day, and a

frightful confusion of tongues, and of nations, are cir-

cumstances with which they must invariably lay their ac-

count. Besides, they are continually exposed to the

robberies and thefts of a crowd of vagrants, who resort

to the caravans for the sole purpose of living at the ex-

pense of the simple and unwary.

Having thus given a general and cursory view of the

present state of Asia, we shall conclude this article with

a short account of the progressive geography of this

most ancient quarter of the globe. And here it cannot

but strike us as a remarkable fact, that while America,

which was only discovered about three centuries ago, has

been already explored in nearly all its extent,—Asia, the

earliest seat of civilization, whence light and knowledge

passed into Europe, has been so slowly unveiled. Its

interior is yet but little known ; its northern regions are

but a new discovery, and the eastern coasts have been

first delineated by recent navigators. Thc_ spirit of dis-

covery was but just beginning when America was found

out ; and the discovery of a new world was au event so

extraordinary, that it almost entirely attracted the lately
awakened curiosity of Europe. It was not until thci

sources of gratification in tins quarter were exhausted,
that it was directed to the old continents of Airica and
Asia. America, too, by its extent of sea coast, and its

numerous navigable rivers, was more accessible than
either of the other continents by navigation ; which cir-

cumstance, with the more simple character of its in-

habitants, drew to this quarter of the world, those who
would not have ventured upon a journey through the
jealous and arbitrary governments, the deceitful hordes,
and wandering banditti of Asia. Besides, America was
not merely an object of curiosity, but also of conquest,
which in every age has been one of the chief sources of
discovery. To this cause, more perhaps than to any
other, is to be ascribed the rapid disclosure of this por-
tion of the globe. About this period the nations of Eu-
rope began to thirst after foreign settlements ; and to

the newly discovered world were they allured by the
prospects of easy conquest, and undisturbed possession.

Whatsoever territories they explored, unchallenged.
they annexed to their dominions ; and thus at no distant

period from its first discovery, had the knowledge and
the colonies of the Europeans extended from one end to

the other of this immense continent.

But for the commencement of the geography of Asia,

we must look back to a period much more remote than
the discoveries of Europeans; to a period when Europe
itself, lost in ignorance and barbarism, was an object of

discovery to the more enlightened Asiatics. To fix,

with any degree of accuracy, the point whence disco-

very began, and the earlier course of its progress, the

want of authentic records of those first ages of the

world renders exceedingly difficult. The Chinese, the

Hindoos, the Persians, the Assyrians, and the Egyptians,

have each preferred their several claims to precedence

in the list of nations, and the career of improvement,
and each have had their several abettors. Without en-

tering, however, into the particulars of this controversy,

or determining what people are the most ancient, we
shall merely state, that the concurring testimony of an-

tiquity points out the eastern shores of the Mediterra-

nean as the earliest seat of civilization, and the Assy-
rians, or Phoenicians, as the first nation who contributed

to extend our knowledge of the habitable globe. Thfeir

neighbours, the Egyptians, were not perhaps less early,

nor less highly civilized, but their habits and manners
were altogether unfriendly to the purposes of discovery.

The fertile soil and mild climate of Egypt produced the

necessaries and comforts of life in such profusion, as to

render its inhabitants so independent of other countries,

that it became early an established maxim in their poli-

cy to renounce all intercourse with foreigners. In con-

sequence of this, they held all seafaring persons in detes-

tation, as impious and profane; and fortifying their har-

bours, they denied strangers admission into them. The
reign of Sesostris, indeed, was favourable to the exten-

sion of geographical knowledge, and he is even said to

have been the first who invented maps. The enterpri-

sing ambition of that prince, disdaining the restraints

imposed upon it by these contracted ideas of his sub-

jects, prompted him to render the Egyptians a commer-
cial people. In the course of his reign he so completely

succeeded, that (if we may give credit to some histo-

rians) he was able to fit out a fleet of 400 ships in the

Arabian Gulf, which conquered all the countries sti'ctch-

ing along the Red Sea to India. At the same time, his
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army, led by himself, marched through Asia, and sub-

jecting to his dominion every part of it, so lar as the

banks of the Ganges, he crossed the river, and advanced

to the eastern ocean. But these eftbris produced no

permanent effect, and appear to have been so contrary

to the genius and habits of the Egyptians, that on the

death of Sesostris, they resumed tlieir ancient maxims,
and returned to their former seclusion from the rest of

mankind.
The character of the 'PhCEnicians was very different.

Every circumstance in their situation was favourable to

the commercial spirit. The territory which they pos-

sessed, was neither large, nor fertile. It was from com-
merce only that they could derive either affluence or

dominion. Accordingly, the trade carried on by the

Pi;oenicians was extensive and adventurous ; and such
was the wealth which flowed upon them from this

source, that the merchants of Tyre were denominated
Princes, and her traffickers the Honourable of the

Earth. To the west their trade extended with Europe
and Africa as far as the Atlantic ocean ; and to the east,

they began that commerce with India which has since

passed through so many successive hands, and uni-

formly raised the nations by whom it was carried on to

opulence and power. History likewise records, and
with strong circumstances of probability, that a Phoeni-

cian squadron, taking its departure from the Red Sea,

doubled the southern promontory of Africa, and arrived,

at the end of tliree years, by the straits of Gades, or
Gibraltar, at the mouth of the Nile : thus at that early

period accomplishing what is deemed one of the most
important efforts of modern navigation. The Phosni-
cians, therefore, are to be regarded as the first people
who, by means of their widely extended commerce, dis-

closed any considerable portion of Asia, their native

continent, to the view of mankind ; and by the planta-

tion of colonies in Africa and Greece, opened up a chan-
nel through which knowledge and civilization were af-

terwards diffused through Europe.

But the Phoenician discoveries perished with their

historical records, amidst the ruin of their power and
their commerce, by the successful arms of Alexander.
The loss, however, which geography thus sustained,

his widely extended conquests soon replaced. And it

is from the distant expeditions of this ambitious con-
queror, that we must date the recommencement of that

knowledge which the ancients acquired of the Asiatic

continent. The wide extent of Persia, with the states

on the eastern coast of the Mediterranean, he first over-

ran. Here he established the seat of his empire, and
thus laid open this great and most civilized portion of
Asia to the acquaintance of his Grecian subjects. Af-
ter his final victory over the Persians, he traversed in

pursuit of the last Darius, and of Bessur, the murderer
of that unfortunate monarch, that part of Asia which
stretches from the Caspian sea, beyond the river Oxus,
and througli provinces hitherto unknown to the Greeks,
advanced as far as Marcanda, a city then of some note,

and destined, at a future period, under the name of
Samarcand,to be the capital of an empire not inferior to

his own in extent or power. The amliition of Alexan-
der only increased by his conquests, and he next turned
his thoughts to the invasion of India. With this view,
he set out from Rirtria, and crossed that ridge of moun-
tains denominated by oriental geo";raphers, thi- Stony
Girdle, which forms the northern barrier of India, by
the same route through -which Tamerlane, and Nadir

Shah in afier ages, invaded this country. Afici- passing
the mountains, he crossed the Indus at Taxella, now
Attock, and marched forward on the road which leads
directly lo the Ganges, and the opulent provinces on the
south-east, now comprehended under the general name
of Ilindoslan. But the strength and patience of his sol-

diers being at last exhausted, they, with one voice, re-
fused to advance further, and persisted in their resolu-
tion with such obstinacy, that Alexander was obliged,
reluctantly, to yield, and issue orders for marching back
to Persia. The scene of this memorable transaction
was on the banks of the Hyphasis, the modern Ikyah,
which was therefore the utmost limit of Alexander's
progress in India. As, amidst the hurry of war and
the rage of conquest, Alexander never lost sight of his
commercial schemes, when on his return he reached
the Hydaspes, he fitted out a numerous fleet, the desti-
nation of which was to sail down the Indus to the ocean,
a distance of a thousand English miles, and from thence
to proceed to the Persian gulf, that a communication by
sea might be opened with India and the centre of his
dominions. The conduct of this expedition was com-
mitted to Nearchus. Alexander himself accompanied
him in his navigation down the river, taking on board
one-third of his troops; while the remainder, marching
in two divisions, one on the right, the other on the left

of the river, attended them in their progress. When
they reached the ocean, Alexander led his army back
by land to Persia; and Nearchus, after a coasting voy-
age of seven months, conducted the fleet safely up the
Persian gulf into the Euphrates. In this manner did
Alexander first open the knowledge of Asia to the peo-
ple of Europe; and as all his movements were exactly
delineated by men of science, whom he kept in pay for

that purpose, he acquired a very extensive and accurate
knowledge of the countries througli which he passed.
An exact account, not only of his military operations,
but of every thing worthy of notice in the countries
where they were carried on, was recorded in the me-
moirs or journals of three of his principal officers, Ptole-
my, Aristobulus, and Nearchus. The two former have
not reached our times ; but it is probable that the most
important facts which they contained are preserved,
since Arrian professes to have followed them as guides,
in his history of the expedition of Alexander. From
the memoirs of those officers, Europe derived its first

authentic information concerning the climate, the soil,

the productions, and inhabitants of India. And in a
country where the manners, the customs, and even the
dress of the people, are almost as permanent and inva-
riable as the face of the country itself, it is surprising
how exactly the descriptions given by Alexander's offi-

cers delineate what we now behold at the distance of
two thousand years. The stated change of seasons, now
known by the name of monsoons; the periodical rains;

the swelling of the rivers ; the inundations which these
occasion; the appearance of the country during their
continuance ; arc particularly mentioned and described.
No less accurate are the descriptions which they have
given of the inhabitants, their delicate and slender form,
their dark complexion, thtir black uncurled hair, their
garments of cotton, their living entirely on vegetable
food ; their division into separate tribes or casls, the
members of which never intermarry; the custom of
wives burning themselves with their deceased husbands

;

and many other particulars, in all which they perfectly
resemble the modern Hindoos.
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Tlie geography of Asia, which the excursions of Alex-
ander thus opened up, was rendered more permanent by

the cities which he founded in his progress. These he

erected in every province viiich he subdued, and peo-

pled partly with natives, and partly with such of his

European subjects as were worn out with the fatigues

of service, and wished for repose, and a permanent es-

tablishment. And the further he pushed his conquests

from the banks of the Euphrates, which may be con-

sidered as the centre of his dominions, he found it ne-

cessary to build and fortify a greater number. Several

of these to the east and south of the Caspian sea are

mentioned by ancient authors; and in India itself he

founded two cities on the banks of the Hydaspes, and a

third on the Acesines, both navigable rivers, which,

after uniting their streams, fall hito the Indus. These
cities, which were designed as a chain of posts to keep

open the communication between the different provinces

of his dominions, and as places of strength to overawe
and curb the conquered people, must, it is apparent,

have likewise been exceedingly favourable to the ex-

tension and accuracy of geographical knowledge.
The Macedonian conquest, therefore, may be consi-

dered as the origin of permanent discovery in Asia.

Indeed, little was afterwards added by the ancients to

the knowledge which was thus acquired. Selcucus, the

Successor of Alexander in the Persian provinces of his

empire, marched an army into India, for the purpose of

establishing his own authority there, and of curbing

Sandracottus, king of the Prasii, a powerful nation on

the banks of the Ganges, who threatened the Macedo-
nian territories. Unfortunately no account of this expe-
dition has reached our times. All we know of it is,

that he advanced considerably beyond the utmost limit

of Alexander's progress, and would probably have pro-

ceeded much farther, but was obliged to return to op-

pose Antigonus, who was preparing to invade his domi-
nions. Seleucus afterwards sent Megasthcnes, an officer

who had accompanied Alexander in his Indian expedi-

tion, as ambassador to Sandracottus, in whose famous
capita! Palibothra he resided several years. This jour-

ney of Megasthenes made Europeans acquainted with a

large extent of country, of which they had not hitherto

any knowledge ; and, on his return, he satisfied the cu-

riosity of his countrymen, by publishing an ample ac-

count of what he observed, both during his progress,

and his residence in the capital of the Prasii. This
embassy to Sandracottus, and another to his son, are the

last transactions of the Syrian monarchs in India, of

which we have any account. From that period, to the

discovery of the Cape of Good Hope, a period of six-

teen hundred years, no European power penetrated so

far into tlie Asiatic continent. All schemes of conquest

in that quarter were reliiiquislied, and nothing more
was aimed at by any nation, than to secure an intercourse

of trade with those opulent regions. This commerce
was now the chief channel by which the knowledge of

Asia was communicated to Europe. That branch of it

can-ied on by the way of the Red Sea and the Nile with

Alexandria, which formed the grand medium of inter-

course between the eastern and western worlds, until

the discovery of a southern passage contributed to dis-

close the coasts; while the inland trade, by the route of

Samercand, the river Oxus, and the Caspian and Euxine
seas, opened sources of intelligence concerning the

northern, or rather central, parts of this continent. The
knowledge, however, derived from these quarters, was

but circumscribed; and a trade carried on in the same
dull tracks, by unenlightened merchants, intent only on
gain, did not greatly extend the geography of Asia.
The celebrated system of geography published by

Ptolemy at Alexandria, in the second century, exhibits
the extent of ancient knowledge in this quarter of the
globe. To the north it seems to have been bounded by
the Caspian Sea, and the mountains of Independent
Tartary. The extreme points of discovery in the east,

are cowards the sea, the metropolis Sinae, and inland Se-
ra, the metropolis of the Seres. In the Southern Ocean
they were acquainted with an island called Taprobane,
generally supposed to be Ceylon, and some smaller is-

lands to the east. With regard to the position of the
metropolis Sera, and the metropolis Sinae, these most
distant stations mentioned in ancient geography, modern
geographers have entertained very different opinions.
Sina has such a near resemblance in sound to China,
the name by which the most powerful empire in the
East is known to Europeans, that, upon their first ac-

quaintance with it, they hastily concluded them to be the
same ; and, of consequence, it was supposed that China
was known to the ancients, though no point appears to
be more ascertained, than that they never advanced so
far as this country. The celebrated geographer D'An-
ville has placed those extreme stations on the western
frontieis of the Chinese empire ; but, according to the
much more probable opinion, the metropolis of the Seres
was situated in the modern country of Little Buckaria,
while that of the Sinae is the town of Tanaserim, in the
kingdom of Siam. Beyond these points Ptolemy de-
clares the earth to be altogether unknown, and asserts,

that the land turns thence to the westward, and stretches

in that direction until it joins the promontory of Pras-

sum, in Ethiopia, which, according to his idea, termi-

nated the continent of Africa to the south. In conse-

quence of this error, no less unaccountable than enor-

mous, he must have believed the Red Sea, in its whole
extent, from the coast of Africa to that of Cambodia,
to be a vast bason, without any communication with the
ocean.

To Ptolemy, however, has geography been more in-

debted than to any other philosopher. By him it was
established on its proper principles, and intimately con-

nected, both with astronomical observation and mathe-
matical science. In his famous treatise were the differ-

ent parts of the earth first described, according to their

latitude and longitude ; though, from the imperfection

of ancient knowledge, and of ancient instruments, his

positions were often extremely erroneous. This work
soon rose into high estimation ; and, during the middle

ages, both in Arabia and in Europe, the decisions of

Ptolemy, in every thing relating to geography, were
submitted to as implicitly as those of Aristotle in all the

other departments of science.

From the limits of Asiatic geography, as described by

Ptolemy, it appears, that not above one quarter of this

continent was known to the ancients ; and, for many
centuries after his time, little additional knowledge con-

cerning it was communicated to Europeans.

In tiie sixth century. Cosmos, an Egyptian merchant,

in the course of his traffic, made some voyages to India,

whence he acquired the surname of Indico Pleustes ;

but afterwards, by a transition not uncommon in that su-

perstitious age, he renounced all the concerns of this

life, and assumed the monastic character. In his soli-

tude he composed several works ; one of which, digni-
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fied by ihe name of Chrisiian Tofiograplnj, has readied

our times. This work, amidst the wild and visionary

reveries witli which it is tilled, contams some new in-

formation concerning the western coast of the peninsu-

la of India, the island of Taprobane, and the Persian

commerce in the Indian Sea.

In the following century, the Mahommedan conquest

extended the knowledge of the Arabians Ironi the sliores

of the Atlantic to the frontiers of China: But this

knowledge, from the insuperable aversion, and total

want of intercourse between the professors of two rival

religions, spread but slowly into Europe. This very

aversion, however, contributed, in another instance, lo

increase the acquaintance of Europeans with the East,

by giving rise to the crusades, or those expeditions for

the recovery of the Holy Land, which issued in the con-

quest of Syria, and the establishment of a Christian

kingdom in Jerusalem.
In the year 1245, pope Innocent IV. sent a mission,

composed of Franciscan and Dominican friars, lo the

victorious Zenglis, emperor of the Monguls. Of these,

Carpini and Ascelin reported their relations on their re-

turn. In 1233, St Louis of France dispatched Rubru-
quis, a chosen messenger, lo the court of the same
prince. These embassies, which proceeded to Kara-
kuni, the Mongul capital, situated in the remotest parts

of Asia, considerably extended our acquaintance with

the regions of the East.

At length the discovery of Asia begins to dawn : the

Eoan ocean of the ancients disappears, and warlike na-

tions, and vast empires, emerge from the imaginary
waves. To the travels of Marco Polo, a Venetian of

noble family, undertaken in the end of the thirteenth

eentury, we are indebted for this important accession of

knowledge concerning the extent of the Asiatic conti-

nent. After trading for some time in many of the opu-
lent cities of Lesser Asia, he penetrated into the more
eastern parts of the continent, as far as to the court of

the great khan, on the frontiers of China. During the

course of twenty-six years, partly employed in mercan-
tile transactions, and partly in conducting negociations

with which the great khan intrusted him, he explored
many regions of the East, which no European had ever
visited.

He describes the great kingdom of Cathay, the name
by which Cliina is still known in many parts of the

East ; and travelled through it from CnambaUi, or Pc-
kin, on its northern frontier, to some of its most south-

ern provinces. He visited different parts of Hindos-
tan, and is the first who mentions Bengal and Guzzerat
by their present names, as great and opulent kingdoms.
Besides what he discovered in his journies by land, he
made more than one voyage in the Indian Ocean, and
acquired some information concerning Japan. He visit-

ed, in person, Java, and several islands contiguous to it,

the island of Ceylon, and the coast of Malabar, as far as

the Gulf of Cambay ; to all which he gives the names
that they now bear. This was the most extensive sur-
vey hitherto made of the East, and the most complete
description of it ever given by any European ; and in

that age, which had scarcely any knowledge of those re-

gions, but what was derived from the geography of Pto-
lemy, all Eui'ope was astonished at the discovery of im-
mense countries opened to their view, beyond what had
hitherto been reputed the utmost boundary of the earth
in that quarter. From the north of Siberia to the In-
ilian Ocean, from Constantinople to Japan, few objects
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of consequence have escaped the eye of this inquisitive

traveller, whose discoveries form an important epoch in

the history ot Asiatic geography.
During the succeeding century little was added to the

discoveries of Polo, tliough several narratives were
published by persons who had traversed, or who pre

tended to have traversed, this immense continent.

In 1317, Oderico, a Venetian friar, commenced a

course of travels into Asia. Embarking at Venice, he
proceeded by the way of Trebizond through greater Ar-
menia, to the cities Tauris and SoUlania. He afterwards
visited India, and the islantis of the Indian Sea. Thence
be advanced to Ciiina, and, according to his own account,
resided three years in the city of Chambalu, or Pckin,
reverenced by the Chinese as a travelling brahmin.
Leaving China, and returning through the countries of
Prestcr Jolm, Tangut, and Persia, he arrived in Italy,

after an absence of thirteen years. From his narrative,

in some instances, additional information is to be ob-
tained ; but, in general, the accounts of Polo are follow-

ed, and frequently copied.

The travels of sir John Mandeville, a native of Eng-
land, have been more celebrated than read. He return-
ed to Europe in 1358, alter travelling, as he himself in-

forms us, over great part of Asia, and serving in the ar-

mies of the sultan of Egypt, and the great khan of Tar-
tary. The accounts which he published add not one
particle of solid information to tlie discoveries of his

predecessors ; and, if ever sir John passed the bounda-
ries of the Holy Land, he was so weak, ignorant, and
credulous, that he has rather distorted the accounts of
preceding travellers than opened any new source of
knowledge. But the truth seems to be, that, having re-

sided many years in Palestine, he gathered the materials
for his book from the confused tales of Christian pil-

grims, who crowded to that country from the East as
well as from the West, and, on his return, palmed them
on the world as the result of actual observation. Upon
the whole, his work is so completely visionary and use-
less, as lo merit the oblivion into which it has fallen.

The fifteenth century opened with little promise,
though it was to close with the grand discovery of the
passage to Asia by the Cape of Good Hope. For fifty

years previous to that great event, scarcely any travels

of note, or of consequence, can be pointed out.

At length Vasco de Gama, with the command of a
Portuguese squadron, doubled the soutliern promontory
of the African continent, and opened a new channel of
intercourse with the regions of the East. After a pros-
perous navigation along the south-east of Africa, he ar-

rived at the city of Melinda. Thence he sailed across
the Indian Ocean, and landed at Calicut, on the coast of
Malabar, on the 22d of May, 1498, ten months and two
days after his departure from the port of Lisbon. This
voyage to India, the first ever performed by the nations
of Europe, and which produced such revolutions in the
commercial world, greatly extended our acquaintance
with the Asiatic continent. Hitherto its inland regions
chiefly had been explored, and now its coasts and seas
were examined. Within a few years after the arrival
of the Portuguese at Calicut, they had advanced to the
kingdoms of Cambodia,. Cochin China, Tonquin, the vast
empire of China, and all the fertile islands in t!>e great
Indian Archipelago, from Sumatra to the Pliilippines.

Their ships frequented every port in the East where va-
luable commodities were to be found, from the Cape of
Good Hope to the river of Canton, and even to Japan;

3 V
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and along this immense stretch of coast, extending up-

wards of twelve tliousand miles, they had established a

chain of factories for the conveniency or protection of

trade. Thus, and almost without interruption, did they

continue their progress, until they had established in

this quarter of the world a commercial empire, to

which, whether we consider its extent, its opulence, the

slender power by which it was formed, or the splendour

by which its government was conducted, there had been

liilherto nothing comparable in the history of nations.

In the exclusive and undisturbed sovereignty of the East

did they remain during the course of almost a century.

At length the Dutch, and after them the English, ap-

peared as their rivals in the Indian seas, and with such

success, that, in a short time, they drove them from their

most valuable settlements, seized on the most lucrative

branches of their commerce, and divided between them
the commerce and the empire of the eastern world.

As the southern nations of Europe had discovered an

entrance to the opulent commerce of India by the south,

so the northern nations began to enquire for a similar

passage in an opposite direction. In 1497, Sebastian

Cabot, by the command or permission of Henry VII. at-

tempted to discover a passage to India by the north of

America, in which he, and many who followed him, ne-

cessarily failed. After the failure in this quarter, it was

next attempted to open a passage by the north of Eu-
rope and Asia. With this view, sir Hugh Willoughby
proceeded with three ships in 1553. He perished with

his crew at the mouth of the river Petchora, in the east-

ern part of the government of Archangel. Another
ship, separated in a storm, returned to England ; while a

third, commanded by Chancellor, made a discovery

which in some degree compensated the failure of the

main object ; for, entering the White Sea, and the mouth
of the river Dwina, the English captain was surprised

to hear that he was in the empire of Russia, subject to

a powerful and opulent monarch, now delivered from

the dominion of the Tartars, and ready to burst into the

system of European policy. Chancellor proceeded im-

mediately to the court at Moscow, which was equally

surprised and pleased by his unexpected arrival. The
boldness and novelty of the enterprise, the importance

of the discovery, that commerce might be conducted by

the Arctic Ocean so as to open new sources of opulence

and prosperity to his dominions, delighted the barba-

rous sovereign. The cargo was speedily sold ; encou-

raging privileges granted ; and the trade with Russia

to the new town of Archangel, founded in consequence

of this adventure, first began to open the views of Eng-
land to that extent of commerce which now encircles

the globe.

From this period, the progress of discovery in the

north commenced. The journey of Strahlenberg, and

the well known travels of Pallas and others in Siberia,

the voyages of the Danish and Russian navigators in the

Arctic Sea, have gradually disclosed the northern re-

gions and limits of Asia ; while the discovery by Bhering

of the strait which separates this continent from that of

America, with the more recent discoveries of the immor-
tal Cooke, and the unfortunate La Peyrouse, have mi-

nutely unfolded its eastern coasts.

Thus has modern navigation encircled in its whole

extent the immense continent of Asia, and precisely as-

certained its magnitude and its form ; while the efforts

of individuals, and the conquests and embassies of the

European powers, have disclosed many new inland re-

gions, and rendered us more intimately acquainted with
others formerly but little known.

Many, however, as are the acquisitions which the
geography of Asia has received from the discoveries of
modern times, much still remains to be done in this
quarter of the world. Of some of its regions we yet
know little more than the existence. Of the interior
of the vast empire of China, we remain almost pro-
foundly ignorant. Of the eastern provinces of the Russiaa
empire ; of Independent Tartary, or those wide and
interesting countries to the east of the Caspian ; of
Thibet, where the sources of the Ganges are still un-
discovered ; and indeed of the whole of central Asia,
our knowledge is almost entirely conjectural. With the
states and kingdoms which occupy the further penin-
sula of India, we are but imperfectly acquainted. The
extensive kingdom of Persia presents a thousand doubts
and difficulties, both with regard to its ancient and mo-
dern geography. Even Arabia, and the eastern parts
of Turkey, remain in considerable obscurity ; and the
classic province of Asia Minor still presents to the tra-

veller an ample and illustrious scene of research. With
a few exceptions, the great outlines only of Asiatic geo-
graphy are marked out ; the smaller lines have yet to be
drawn ; the intervening spaces filled up ; and minuter
information procured. But while so many improvements
are still wanted, even in the geography of Europe, is it

surprising our knowledge of the more distant quarters
of the earth should be so deficient? From the constant
and extensive intercourse, however, now maintained
with the regions of the East, it is reasonable to expect,
that the progress of Asiatic geography will continue
steady and uninterrupted, until this most ancient and
interesting portion of the globe be fully disclosed to the
eager curiosity of mankind. {6)

ASIA Minor. See Natolia.
ASILUS, a genus of rapacious insects, belonging to

the order Diptera. See Entomology. {/)
ASINUS. See Mammalia.
ASK, the common name by which the common newt

or e/c (lacerta /laluslris) is known in Scotland. It is sup-
posed by Dr Jamieson (^Etymological Dictionary of the

Scottish Language,) that the vulgar error of attributing

a poisonous quality to the newt, has arisen from the idea,

derived probably from the resemblance of the names,
that the ask is the asp of Scripture. (/)
ASKERON, or AsKERNE, a small village in York-

shire, near Doncaster, celebrated for a sulphureous

spring, which is inclosed, and falls into a fine bason. It

rises within a few yards of a pool, the soil on one side

of which is limestone, and on the other clay, lying on
a white sand. The medicinal qualities of the water were
discovered by the farmers, who drove their diseased

cattle into the pool, and thus removed their maladies. (*)

See Pennant's Tour, [j)
ASOPH. See Azoph.
ASP, or Aspic, a species of serpent belonging to the

genus Coluber of Linnaeus, which has attained more than

ordinary celebrity, from being supposed the animal

whose poison the famous Cleopatra selected to terminate

her existence. It is thus defined by Linnaeus. JVoae

terminated by an erect wart : body tawny, with figured

(*) This spring is said to contain hepatic or sulphu-

retted hydrogen gas, to which its medicinal properties

are principally attributed. Cutbush.
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streaks, alternately distinct and confluent: beneath,

steel-blue, dotted with yellow.

This species ot serpent is very indistinctly character-

ised, insomuch, that we huve strong douhls whether
naiuralists have uuly condescended on tlie kind which

is to receive the name of Asp : and what is said by one

is seldom confirmed by another. The counl La Cipede,
describing an asp preserved in the Museum at Paris,

says, it grows to the length of three ieet : that it has

145 plates on the belly, and 37 pair of small scales under

the tail, which is 3 inches and 8 lines in length. Lin-

nseus, again, ascribes 146 plates to the belly, and 46 to

the tail, whence, if both these naturalists have seen the

same species, it would appear that the scales vary in

number in different individuals. On the upper part of

the body, according to the former, are three longitudi-

nal rows of red spots, with a black margin : the union

of the rows under the tail produces a kind of waved
band, from which, and from other particulars, the asp

bears some resemblance to the viper. Several naturalists

have been induced to deny that the animal now described

is venomous, but we are mclined, in coincidence with

La Cepede, Linnaeus, and various distinguished natural-

ists, to consider the presence of hollow moveable fangs

too certain an indication of its nature. It inhabits the

southern provinces of France.

Hasselquist, during his travels in the East, particu-

larly investigated the nature of the dangerous serpents

there known to the ancients, but without being able to

gain satisfactory information. The sefis and asfiis, he
supposes, are the same animal : and on the island of

Cyprus is a serpent called aspic by the modern Greeks,

which is seldom above a foot long, though sometimes as

thick as a man's arm. The poison of this serpent is

more deadly than that of any other venomous creature

inhabiting the East. Its bite induces slumber, which,

by degrees, is converted into profound sleep. Death
ensues within twenty-four hours, unattended by pain or

violent symptoms : the only perceptible change being

the gradual diminution of pulsation. The whole body
in a moment becomes of a blackish yellow colour, and
mortification, as if from a gangrene, follows in the space

of a day.

Notwithstanding the universal belief which prevails of

Cleopatra having died from the bite of an asp, it has been
questioned whether the ancients were acquainted with

the subject of this article, as above defined. The effects

of the poison of their asp were exactly similar to those

of that described by Hasselquist. The strength of the

victim gradually declined, and was succeeded by the

insensibility of repose, which ended in death altogether

free of pain. Intelligent naturalists conceive the asp of

the ancients to have been the Coluber Fi/iera, or Egyp-
tian asp of the moderns. It is certain that its poison is

of the most active and deleterious nature ; and except

the pain occasioned by the puncture of its fangs, there

is no other suffering.

Mr Bruce, an eminent author, whose opinion is enti-

tled to much deference, supposed that Cleopati-a received

her mortal wound from the cerastes, a small serpent,

only twelve or fifteen inches long, which inhabits most
of the eastern countries. He further maintains, that the

thi-hanus ofihitea, ammodylen, torrida di/inas, and fireslcr,

are the same as the cerastes, which, if it be so, would
go far to r'.concile the different opinions of naturalists.

Alexandria, he observes, being plentifully supplied with

water, must hare had aUtindance of fruit of all kinds in

its gardens. The baskets of figs, where the animal
jurked, must have come iiom thence, and the ar.inial

itself from the adjoining desart, where there are plenty
to this day. Mr Bruce adds, that there is no kind of
serpent to the westward of Egypt where the Nile over-
flows, nor any one of a venomous nature, except the
cerastes in those pans of Africa adjoining to Egypt. In
corroboration of his opinion respecting the activity of
the poison, he cites Galen, who says he has himself wit-
nessed it. When a criminal in Alexandria was con-
demned to die, whose sufferings should be easily termi-
nated, the serpent was applied to his breast, and after it

had crawled a short time there, he expired.
With regard to the manner of Cleopatra's death,

however, much uncertainty prevails; and ancient au-
thors of credibility report that it was unknown. See La
Cepede Histoire J^alurdU des Serpens, tom. ii. p. 53. 72.
Hasselquist's Travels, p. 221. 431. Bruce's Travels,
vol. V. (c)

ASPALATHUS, a genus of plants of the class Dia-
delphia, and order Decandria. See Botany, (to)

ASPARAGUS, a genus of plants of the class Hex-
andria, and order Monogynia. See Botany and Gau-
DENING.* (w)
ASPASIA, the name of a lady of Miletus, who was

distinguished for her beauty and talents, and the licen-

tiousness of her life. See Cicero in Bnit. Quintilian,

lib. xi. Plut. in Fit. Pericl. Bayle's Diet. Hist, et Cril.

art. Pericles, (to)

ASPECT, a term used in astrology and astronomy,
is thus defined by Kepler, " an angle formed on the earth
by the luminous rays of two planets, efficacious to the
stirring up of nature ; for when two planets are joined
with, or beheld of each other, they seminate or breed
something in sublunary bodies according to their own
nature." According to Wolsius, it is the meeting of
luminous rays emitted from two planets to the earth,

either situated in the same straight line, or containing
an angle which is one or more aliquot parts of four right

angles. The following are the five ancient aspects
which are sometimes used in astronomical books :

6 Conjunction .... Angle of planets O"

8 Opposition Angle 180°

A Trine Angle 120°

a Quadrature .... Angle 90°

•^ Scxtile Angle 60"

(to)

ASPER, or Spiritus Asper, the name of an accent

in the Greek language, marked (') which supplies the

place of an h before the vowel over which it is placed ;

thus, i»A5, the sea, which is pronounced hals. (_/)

ASPERN, a village in Austria, on the banks of the

Danube, near Vienna, which gives name to the famous

battle of Aspern, fought on the 22d of May 1809, be-

tween the French and Austrians. The Austrians kept

possession of the field of battle, and tlie French retreat-

ed during the night to the island of Lobau in the Danube.

The carnage on both sides was dreadful ; but the French

soon recovered from this disaster, and terminated the

campaign by the decisive battle of Wagram. See France.

* ASPARAGUS-STONE. Crystallized phosphate of

lime, with a particular shade ol green. See Oryctog-
NosY- Cutbush.
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ASPERUGO, a genus of plants of the class Pentan-

dria, and orcl.r Monogynia. See Botany, (to)

ASPERULA, a genus of plants of the class Tetian-

dria, and order Monogynia. See Botany, (w)

ASPHALTITES, Lake of, or The Dead Sea, is a

collection of water of considerable magnitude in Pales-

tine, which has been celebrated ever since the period

at which the books of Moses were written.

This lake went by various appellations of old, such as

the Sea of Sodom, the Salt Sea, the Lake of Sirbon.

When it received its present name, that by which we
know it, is not evident; the modern Arabs dwelling in

its vicinity, call it Bahlieret hut, or the Sea of Lot. It

is surrounded by high hills on the east, west, and south,

some of them exhibiting frightful precipices, and on the

north it is bounded by the plain of Jericho, through

which the river Jordan flows into it. The Kedron, Ar-

uon, and Zaret, rush down the hills in torrents, and,

along with other streams, discharge themselves into the

lake. Its real size, we believe, is not yet ascertained,

for we are not aware that any modern traveller has mea-

sured it : and the measurements of Josephus, who found

it 72 miles long and 18 broad, are still referred to. Dio-

dorus afFirms, tliat it is 62 miles long, and 1\ broad ;

but the calculation of Pliny is infinitely greater ; for he

says, that it is 100 miles long, and 25 wide in the broad-

est part. Maundrel considers it 72 miles long, and 18 or

21 in breadth. Pococke agrees with Diodorus : and the

Abbe Mariti, who seems to have paid much attention to

its peculiarities, maintains, that it is 180 miles in cir-

cuit. We cannot but consider it singular, that the fact

should present such discrepancies.

The waters of the Dead Sea are clear and limpid, but

uncommonly salt, and even bitter. Their specific gra-

vity exceeds that of all other water known : no fish can

live in them ; and, according to the concurring testimony

of travellers, those carried thither by the Jordan in-

stantly die. It has been said nevertheless, that shells

resembling those of oysters are sometimes found on the

shore ; an assertion which requires farther corrobora-

tion. The mud is black, thick, and fetid, and no plant

vegetates in tlie water, which is reputed to have a petri-

fying quality. Branches of trees accidentally immersed
in it are speedily converted to stone, and the curious in

Jerusalem then collect them. Neither do plants grow
in the immediate vicinity of the lake, where every thing

is dull, cheerless, and inanimate ; whence it is supposed

to have derived the name of the Dead Sea. But the

real cause of the absence of animals and vegetables,

Volney affirms, is owing to the saltness and acridity of

the water infinitely surpassing what exists in other seas.

The earth surrounding it is deeply impregnated with

the same saline tiualities, too predominant to admit of

vegetable life, and even the air is saturated with them.

The waters are clear and incorruptiljle, as if holding

salt in solution, nor is the presence of this substance equi-

vocal, for Dr Pococke found a thin crust of salt on his

face after bathing in the sea, and the stones where it oc-

casionally overflows, are covered with a similar crust.

Galen considered it completely saturated with salt, for

it would dissolve no more when thrown into it. There
are mines of fossil salt on the sout!i-west bank, from
which specimens have been brought to Europe : some
also exist in the declivities of tlie mountains, and have

provided from time immemorial for the consumption of

the Arabs and the city of Jerusalem. Great quantities

of asphaltum appear floating on the surface of the sea,

and is driven by the winds to the east and west bank,
where it remains fixed. Ancitnt authors inform us,
that the neighbouring inhabitants were careful to collect
it, and went out in boats, or used other expedients for

that purpose. On the soutli-west bank are hot springs,
and deep gullies, dangerous to the traveller, were not their
position indicated by small pyraniidic edifices on the
sides. Sulphur is likewise found on the edges of the Dead
Sea, and a kind of stone or coal called mussa by the
Arabs, which on attrition exhales an intolerable odomv
and burns like bitumen. This stone, which also comes
from the neighbouring mountains, is black, and takes a
fine polish. Mr Maundrel saw pieces of it two feet

square in the convent of St John in the wilderness, and
carved in bas relief It is said to be as brittle as alabas-
ter, which does not coincide well with the account of the
polish of which it is susceptible. The inhabitants of
that country employ it in paving mosques, churches,
courts, and other places of public resort. In the po-
lishing, its disagreeable odour is lost. The citizens

of Bethlehem consider it as endowed with antiseptic

virtues, and bracelets of it are worn by attendants on tlie

sick as an antidote against disease. As the lake is at

certain seasons covered with a thick dark mist confined
within its own limits, which is dissipated with the rays
of the sun, spectators have been induced to allege, that

black and sulphureous exhalations are constantly issuing
from the water. They have been no less mistaken in

supposing, that birds aitempling to fly across are struck
dead by pestiferous fumes. Late and reputable travellers

declare, that numerous swallows skim along the surface,

and from thence take up the water necessary to build

their nests ; and on this head Heyman and Van Egmont
made a decisive experiment. They carried two spar-

rows to the shore, and having deprived them of some of
the wing feathers, after a short flight, both fell into, or
rather on the sea. But, so far from expiring there, they
got out in safety. An uncommon love of exaggeration
is testified in all the older narratives, of the nature and
properties of the lake, and among other facts apparently
unaccountable, has been ranked that of constantly receiv-

ing the waters of the Jordan without overflowing its

banks, seeing there is no visible outlet. Some have
therefore conjectured the possibility of a subterraneous

communication with the Mediterranean. Others more
ingenious are of opinion, that the daily evaporation is

sufficient to carry off all the waters discharged into it,

which is a simple solution of the apparent paradox.

A small quantity of the water of the Dead Sea, lately

brought to Britain by Mr Gordon of Clunie, has been
analysed by Dr Marcet. It was perfectly transparent,

and deposited no crystals on standing in close vessels.

Its taste was peculiarly bitter, saline, and pungent. The
specific gravity was ascertained to be 1.211, wliich is

somewhat less than what had been found by Lavoisier,

being 1.240 in a portion submitted to his examination.

From different experiments in the analysis which we
refer to, the result proved the contents of 100 grains of

water to be.

Muriate of lime 3.920

Muriate of magnesia 10.246

Muriate of soda 10.360

Sulplrate of lime 0.054

24.580

Whence it appears that this water contains about one
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fourth its weight of salts in a state of perfect desicca-

tion : but if these salts be desiccated only at tiie tempera-

ture of 180°, they will amouiil to 41 percent, of the wa-

ter. Experiments on the water of the river Jordan

seemed to hidicate, that it may be the source of the saline

ingredients contained in the Dead Sea, or the same
source of impregnation may be common to boib.

The Dead Sea is said in sacred writ to have arisen

from the exercise of divine wrath against the cities of

Sodom and Gomorrah for their unexampled iniquity.

Five cities, all governed by kings, were involved in the

general destruction then overwhelming the lertile vale

of Siddim, where they stood. Abiding by the words of

the inspired historian, however, we can hardly admit that

each city was the metropolis of a nation, and each king

the head of a great people ; for many other kings and

cities, according to various passages of the books of

Moses, and elsewhere, stood in the immediate vicinity, and

in regions of very limited extent. Some philosophers

have conjectured that Sodona and Gomorrah were de-

stroyed by lightning, having set fire to the bituminous

substances with which the place now judged to be their

site abounds. It is far from improbable tliat the Dead
Sea has originated in some volcanic eruption, or great

convulsion of the earth. This ib not without example ;

land has been absorbed and replaced by water ; and,

during the last century, entire islands arose in different

seas. Even within these few months, a small island

near the Cape of Good Hope is said to have disappeared.

The neighbourhood, nidependent of sulphur, bitumen,

and hot springs, abounds with lavas, pumice stone, and
other volcanic productions ; and although eruptions have
long since ceased, earthquakes are still common in Syria

and Palestine. Even now, smoke is said to ascend oc-

casionally from the lake, and new fissures to take place

in its banks. Strabo, v\lio lived 1800 years ago, relates,

that there was then a tradition among the inhabitants of

the country, that the valley at present occupied by the

lake formerly contained thirteen flourishing cities, which
were all destroyed by fire and swallowed up : and to this

opinion he evidently assents, from his citing the vol-

canic appearances of calcined stones, ashes, bituminous
substances, hot fountains, and also the ruins every where
to be seen. It is certain, that on the western banks,
many ruins to this day remain, and several persons have
thought that they might even be discovered under the
waters, especially at seasons when low. Mr Maundrel,
who was by no means a credulous traveller, mentions
thc.t two persons of judgment and probity in Jerusalem,
assured him of their having actually seen ruins so near
the shore, that the waters being low, they approached
them along with some Frenchmen, and found pillars, as
also other remnants of edifices. We do not understand
thiit any traveller of undoubted credibility advances, that
he has himself seen such ruins, nor do we know that the
peculiar qualities of the water are favourable to the pre-
servation of stone.

A general belief has long prevailed with regard to

the noxious vapours arising from or near the Dead Sea;
the Essenes of old, according to Pliny, retired to the
west beyond their reach. The specific gravity of the
water likewise attracted attention many centuries ago.
The author just referred to, alludes to the understanding
of that period, that no animal would be drowned in it;

and Josephus relates, that the emperor Vespasian or-
dered some of his people to be cast into a deep part of
the sea with their hands bound behind them, yet they

continued floating there. Strabo likewise speaks of mer»
being buoyed up to the surface whenever they had
waded as deep as the navel. Its uncommon specific

gravity is indubitable, exceeding, as we have seen, that

of all other water known. Whether the account of
Joseuhus be true or not, it is certain that the water of
the Dead Sea is extremely favourable to swimming ;

" tliough," as the Abbe Mariti observes, " it is eciually

certain, that one who cannot swim may be drowned
there as elsewhere." Maundrel and Pococke both pro-
ved the fact ; the former on experiment controverts the
assertion of Strabo.

Here it was, according to the testimony of the sacred
historians, that Lot's wife, on looking behind her dur-
ing the destruction of the iniquitous cities, was convert-
ed to a pillar of salt. In the vicuiity, we arc told, there
is a white mountain of fossil salt. But a rude and
shapeless stone, destitute of all resemblance to a human
being, is now shewn on a western promontory as the ob-
ject of divine wrath. Nevertheless, the pious pilgrims
frequenting the Holy Land view it at this day with dread
and astonishment. TertuUian, who lived in the third
century, seems to insinuate, that the statue or pillar was
extant in his time. Aware of the danger of hazarding
an opinion on so delicate a controversy, which we be-
lieve has been the source of many volumes, we shall ab-
stain from urging our own sentiments respecting it.

Though the Dead Sea has been celebrated by almost
all ancient authors, and numerous modern ones, it is

undeniable, that one principal cause why it has attracted
so much notice, is from its receiving the waters of the
river Jordan. Troops of pilgrims forming caravans to

the extent of two or three thousand persons, frequently
repair to the Holy Land to bathe in its stream, which is

reputed sacred. The Greeks conceive that immersion
in it thrice renders baptism unnecessary : and men, wo-
men, and children, enthusiastically plunge together into
it, with little regard to decency. Its waters have been
carried to Christian sovereigns for the purpose of bap-
tizing their children ; and they are said to preserve their
purity an uncommon length of time. Tlie Chevalier
Morison relates, that the monks at Jerusalem shewed
him some which they assured him had been kept six
years, and was still perfectly good, and he himself car-
ried some to France in a tin flask, which four years af-

terwards retained its original purity. It has been advan-
ced, that though discharged into tiie Dead Sea, they
remain unmixed with it, and are absorbed in some gulf
or vortex below.

In different passages of scripture, and in many other
writings, mention is made of a kind of fruit peculiar to
this region, called the apples of Sodom. It is said to
grow on a low tree, to be the size of a common apple,
and very beautiful in form ; but that its external ap-
pearance is delusive, because it never rijjens, or is filled

with ashes. We know not whether the plant be now
eradicated, for the latest travellers have been unable to
discover it.

Several ancient authors commemorate the existence
of another lake called Asphaltites, near Babylon, which
aflbrded the bitumen employed in the edifices of that
city. Considerable confusion seems to prevail between
the description of this lake and the Asphaltites of Pa-
lestine, and similar \)roperties are indiscriminately as-
cribed to botli. Diodorus affirms, that among the nu-
merous objects of admiration to be seen at Babylon,
none were more worthy of liotice then the wonderful
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exudations of bitumen, which were so copious, that

they not only sufficed for all the buildings, but even

supplied the place of fuel Notwithslandiiig the un-

limited use of it by people innumerable, its abundance

Underwent no diminution. Vitruvius asserts, that the

bitumen employed in constructing the walls of the city

came from a large lake there called Asphaltites : and

Pliny says, the colour of the water of the lake of Baliy-

lon became red during eleven days of summer, pro-

bably alluding to the bitumen rising on its surface.

Xiphilin speaks of Trajan viewing the lake of bitumen

from which the walls of Babylon were built ; and main-

tains that its strength, vi-hen mixed up with sand or

gravel, was so great, as to equal the hardness of iron

or stone. Though we know there are lakes near the

spot where ancient Babylon is supposed to have stood,

we are unable to ascertain which of them was called As-

phaltites. See Reland Pallestina Iliustrala, vol. i. p.

238. Van Egmont and Heyman's Travels, vol. i.

Morison Voyage au Mont de Sinai. Volney Voyages,

torn. i. Mariti's Travels, French Translation, torn. 2.

Pococke's Travels, vol. ii. Maundrei's Journey from
Alefipo to Jerusalem, p. 84. Mayer's Views in Pales-

tine. Philosophical Transactions, 1807. Strabo, lib. xvi.

p. lOSr. Edit. Oxford, 1807. Josefihus, lib. iv. c. U;
V. c. 5. ; viii. c. 2. Pliny, lib. v. c. 15. {c)

ASPHALTUM, Jew's Pitch, a kind of bitumen,

solid, and generally of a brownish black colour. It is

somewhat unctuous to the touch, though it does not

stain or adhere to the fingers. When laid on hot iron

it swells, but does not properly liquefy, and discharges

much smoke in combustion. It is easily ignited ; and

when the flame is extinguished, a light spongy coal

remains behind, which by further combustion leaves a

small quantity of ashes.

This substance is found in different parts of the

world ; and from what we can collect, there seems to

be some difference in its nature according to the place

from which it is taken ; for the descriptions of it, as oc-

curring on the spot, at least so far as concern its exter-

nal character, are not invariably coincident.

Asphaltum was well known to the ancients. Strabo

and Diodorus speak of the uses to which that found in

the Dead Sea was converted. According to the former,

a solid mass, sometimes extending to three acres in

size, and at other times less than one, rose on the sur-

face once a year. Seen at a distance, it resembled a

kind of island : and the inhabitants in the neighbour-

hood having discried it, went out on rafts, which they

loaded with asphaltum cut from the mass with hatchets.

Its rising was preceded for twenty days by peculiar in-

dications ; such as a bituminous odour, and noxious va-

pours disseminated far around. At present, it appears

like large lumps of earth floating on the surface, which,

when driven on shore, are collected by the Arabs, who

divide it with the Pacha of Damascus. Their own por-

tion is also purchased by him, either for money or stuffs

useful to them.
Asphaltum is found in large masses at Avlonia, in

Albania, and in the island of Barbadocs, where it is call-

ed Munjack. It is there dug out of strata of earth at

different depths, and in a great measure supplies the

place of coal. If the veins are either on or near the sur-

face, scarcely any vegetable grows in the vicinity. It

is likewise found in several parts of Europe. There

are two large pits on the south side of a mountain near

Neuenberg ; and on searching into the opposite side of

the mountain, the same substance was found at the like

depth.

But one of the most extraordinary collections of as-

phaltum in the whole world, is an entire lake, or rather

plan) oi it in the island of Trinidad. This is called the
Tar Lake by the English, and La Bray by the French,
from its resembling common pitch, and supplying its

place for shipping. The situation of the lake is to the

leeward side of the island, on a cape or headland pro-

jecting into the sea, and elevated from 80 to 100 feet

above its surface. There is no higher land on the same
side of the island ; and on approaching the cape, we are

sensible of a strong sulphureous smell even at ten miles

distance. Its first aspect is that of a lake of water in

colour and appearance ; but when closely viewed, it

seems a plain as smooth as glass. As in hot dry wea-
ther, the surface liquefies to tlie depth of an inch, it

cannot then be walked over, owing to its adhesive

quality. The lake is of a circular form, about three

miles in circumference, but its depth is not yet ascer-

tained : no other stratum has hitherto been found be-

low it. Though it appears perfectly smooth, if viewed
in its dry state, some yards from the edge, the surface

is intersected by numerous chasms and fissures, all anas-

tomosing together. Each ridge or undulation of the

fissures is from four to six feet asunder from the next,

and from two to ten feet deep. Their size continually

varies, and one of eight or ten feet to-day may to-mor-

row be entirely closed up, or others will open where
there was a solid mass of pitch. It is thence conjec-

tured, that the pitch itself floats, or is supported on a

lake of water below. The sides of the fissures are con-

vex, inclining downwards, and they are full of pure

water abounding with small fish. The sides incline

downwards, and unite at the bottom. The general ap-

pearance of the whole has been compared to the angular

figures on a tortoise shell. The surface of the asphal-

tum yields only to the blow of an axe ; but at the depth

of a foot it is a little softer. An oily substance is con-

tained in its cells : it is very friable, and when liquid of

a jet black. Some parts of the surface are covered with

thin and brittle scoriae. The soil for a considerable dis-

tance around this lake consists of cinders and burnt

earth, and where otherwise, it is strongly argillaceous,

and extremely fertile. Every part of the counti-y within

thirty miles seems formed by the convulsions of sub-

terraneous fire ; and liquid bitumen is found to the

thickness of two inches, in small round holes and fis-

sures in many parts of the neighbouring woods, as also

in places more remote.

The veins of asphaltum sometimes take fire acciden-

tally, and are extinguished with much difficulty. In the

parish of St John's, in Barbadoes, a slave roasting po-

tatoes on the side of a hill, accidentally set fire to a

small vein near the surface, which remained burning

slowly, and almost imperceptibly, during five years. It

was not attended with any danger to the neighbour-

hood. Other veins taking fire are frequently extin-

guished by the earth which surrounds them falling in

and choking the flame. A rich mine of asphaltum be-

ing discovered in Alsace in the year 1759, it was at

first wrought with great success. In the course of ex-

fodiation, a spring burst out. bearing a great quantity

of this bitumen on its surface. A lamp having been

brought within half a foot of the water, the asphaltum,

which was probably in an imperfect state of indumrion,

took fire, and continued burning; a considerable time.
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Different explosions were heard in the mine, and many

of the workmen so severely injured, that it was judged

prudent at that period to abandon it.

Asphaltum is supposed merely to be the softer bitu-

mens in the highest state ot induration, whicli seems

extremely probable, as well from its constituent prin-

ciples, as from difi'erent analogies in the situations

where it is found. Intelligent chemists have advanced

a rational theory, that the progressive changes of naph-

tha into petroleum, mineral tar, mineral pitch, and as-

phaltum, arise from the gradual dissipation of part of

the hydrogen of the bitumen, and consequent disengag-

ing of carbon. But what regards chemical analysis, will

more properly be resumed under another head. Mr
Hatchett, from an examination of that brought from

Trinidad, concludes, that what has there hitherto been

supposed pure mineral pitch, is in reality only a porous

stone of the argillaceous genus much impregnated with

bitumen.
Asphaltum was anciently employed by the Egyptians

in embalming their dead. That of the Dead Sea is now
carried by the Arabs to Damietta, where it is said to be

employed in dyeing. The asphaltum of Trinidad is ex-

tremely ductile when mixed with a little grease, and

thence becomes very useful in pitching ships. It is

likewise employed in different varnishes. When adul-

terated with pitch, the deceit may be detected, by its

having too strong an odour, for when pure it exhales a

slight bituminous smell if rubbed, and also by its ad-

hering to the fingers and melting. See Philosophical

Transactions, 1789, p. 65; Nicholson's Philosojihical

Journal, vol. ii. p. 201; Journal de Sqavans, 1759;

Hughes' JVatural History of Barbadocs ; Parkinson's Or-

ganic Remains of a former Jf'ortd, vol. i. ; Linnaan
Transact, vol. viii ; and Murray's Chemistry., vol. iv. p.

497. (c)*

* The term asphaltum is derived from the name of

the lake in Judaea, where this substance occurs in great

.abundance. It first rises in a liquid form to the sur-

face of the water, and there hardens. It diflfers from
maltha principally in consistence.

Asphaltum was used, as was observed, in embalm-
ing the dead ; it is also employed even at this day by

the Arabs, for pitching their ships. It is sometimes
used in pharmacy, and it enters into the black varnish,

in imitation of that of China.

Asphaltum is sometimes found in distinct nodules

in the substance of a mass of calcareous or of fluor spar.

Klaproth analysed a variety of asphaltuhi, from Avlona
in Albania, the specific gravity of which was 1.20. He
says tliat it burns with a strong and lively flame ; and
is considered as the principal ingredient in the Grecian

fire, so much employed in former times. One hundred
grains of this asphaltum, submitted to the process of

destructive distillation, afforded the following results,

exclusive of thirty-six cubic inches of carburctted hy-
drogen gas :

Bituminous oil 32

Charcoal 30

Water 6

Silex 7.50

Alumine 4.50

Lime 75
Oxyd of iron 1.25

of manganese 50

82.50
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ASPHODELUS, a genus of plants of the class Hex-
andria, and order Monogynia. See Botany. {;»>)

ASPLENIUM, a genus of plants of the class Cryp-
logamia, and order I'llicis. Sec Botany, (w)

ASPRONISI, anciently Automate, an island in the

jEgcan Sea, which is said to have been separated by
some convulsion from Thera, now Santorin, about 237

years before Christ. Tiiis island has an internal rent,

and being covered with pumice-stone, is called the

White Island. The gulf which separates Aspronisi

from Santorin, is bounded by black volcanic rocks,

which rise to the height of 300 feet, and appear to be
the remams of an immense crater. Sec Voyages dans
L'Emfiire Othoman, VKgyfite, Sic. fiar M. Olivier ; and
Sonnini's Travels in Gi eece, p. 188. (q)

ASS. See Mammalia, Index.

ASSACENI, or Assacani, the name of a people of

India who were invaded by Alexander the Great. Ac-
cording to Major Rennel, they inhabited that part of it

which corresponds to Sewad, or Sowhad. See Arrian's .i

Exped. Alex. lib. iv. cap. 24. ; and Rennel's Memoir, p.

173. {w)

ASSAFCETIDA, the name of a valuable resinous

drug procured from the root of an umbelliferous plant,

which grows in Persia. See Kaempferi, Amenit. exo-

tica.—Ferula, Botany Index ; and Pharmacy, (k')

ASSAR, the largest river which Mr Bruce saw in

Abyssinia except the Nile. It rises in the mountains
of the Agows, and falls into the Nile. See Bruce's

Travels, vol. iii. p. 562. (tc)

ASSASSINS, or Hassassins, from the Arabic word
hass, to kill, is the name given to a people in Persia and
Syria, who inhabited the mountains south of the Cas-

pian. They were under the command of a superior,

whom they called Sheikh Al Jebal, the " Chief of the

Mountainous Country," or the " Old Man of the Moun-
tain," and who possessed the most unlimited controul

over his subjects. Convinced that the highest bliss of

paradise was the reward of their obedience, they cheer-

fully sacrificed their lives to the will of their prince,

and regarded assassination as one of the greatest vir-

tues when sanctioned by his authority. With such mes-
sengers of death at his command, the Chief of the

Mountain carried terror and dismay into every country

where his name was known ; and al the recital of his

bloody deeds, the most powerful princes of Europe and
Asia trembled on their thrones. No sooner was a victim

singled out for their attack, than the banditti were se-

cretly dispatched to the place of his residence. Em-
ploying the language and assuming the dress of the

country, they insinuated themselves into his presence,

and never failed in executing their sanguinary commis-
sion. In order to rouse their courage, the most volup-

tuous images were presented to their minds, as speci-

mens of the bliss which was reserved in paradise for the

most daring and obedient. Soporific drinks of delicious

quality lulled them into serene repose ; and under the

influence of this luxurious intoxication, they were con-

veyed into the most delightful gardens, where every al-

lurement gratified their senses, and every gratification

confirmed their blind attachment to their superior. This
system of training naturally excited among the Assas-
sins the strongest emulation, and prompted them to

Asphaltum may be distinguished from coal by the

smell it emits when rubbed. It is, besides, electric,

which coal is not. Cutbush.
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deeds oi valour and suffering, which have scarcely been
equalled by the penances and monifications of the pil-

lar saints and grazing fanatics of Europe. When Henry
Count of Clianipagne was travelling through Syria, and
boasting of his power at home, the Man of the Moun-
tain asked, " Are your subjects as willing in their obe-

dience as mine i" and, without waiting for an answer,

he gave a signal with his hand, at which ten young men
clothed in white, and standing on a neighbouring tower,

instantly precipitated themselves from the top. When
the SulLan Malek Shah was summoning the Sheik to

submit to his power, the determined chief turned to one

of his guards, and exclaimed, " Unsheath your dagger,

and plunge it into your breast !" The mandate was im-

mediately obeyed ; and the chief replied to the Sultan's

envoy, " Go to thy master, and tell him, that I have

many thousand subjects as obedient as this." After a

series of atrocities during the space of one hundred and

sixty years, these assassins, amounting to about 40,000,

1ft and defended by about ten castles, which they had

founded on the hills above Tortosa, were extirpated by

the Mamelukes about the year 1280. Farther informa-

tion respecting these sectaries, and an account of some
of their murders, may be found in Hume's History,

chap. X. vol. ii. p. 19. Gibbon's History, chap. Ixiv.

vol. vi. p. 556. Jortin's Remarks on Ecclfs. Hist. vol.

V. p. 237. Mod. Univers. Hist. vol. iii. p. 60. A com-
plete account of all that is known respecting the Assas-

sins will be found in two memoirs by M. Falconet, pub-

lished among the A/niioirs of the Academy ofluscrijitions,

torn. xvii. p. 127, 170. (a)

ASSAULT, in war. See Military Tactics.

ASSAULT, {assidtus, in Lat. from the verb assilere;

whence the Fr. assaiUr, to assail, assault, or attack,) in

the law of England, signifies a real injury violently

ofi'ered to a man's person.

.issault denotes an injury of a more comprehensive

nature than battery : for the former may be committed

by merely offering a blow; as when one lifts up his

stick or his fist, in a threatening manner, at another,

or strikes at, but misses him. And thus assault is de-

fined by Finch (Lib. 202.) to be, " an unlawful setting

upon one's person :" Whereas, to constitute a battery,

there must be an actual beating. (See Battery.) The
feudists describe an assault, as im/ietus in fiersonam aut

locum, sive hoc /ledibus fat, vcl ct/uo, aut machinis, aut

quucunque alia re assiliatiir. Zasius de Feud. p. 10.

num. 38. Again : Assilire est vim adferre. Lib. feud. 1.

tit. 5. sect. I . And the word assultus is used in the same
sense in the laws of Edward the Confessor, c. 12.

To strike a man, therefore, even should he receive no

injury fiom the blow, constitutes an assault ; nay, even

the striking at a person, though he should be neither

hit nor hurt, hath been adjudged to amount to assault.

For assault does not always imply, that a blow was ac-

tuallv received ; and hence, in action of trespass for

assault and battery, the offender may be found guilty

of the assault, and acquitted of the battery. If a man
threaten to beat another, or lie in wait to do it, whereby

that other person is hindered in his business ; action

lies for the injury.

In an action of trespass and assault, the defendant

may plead in justification, molUtur manus imposuir, that

lie laid hands upon him gently, not in anger, nor with

any intention of hurting him. A man may justify an

assault in defence of his person or goods; or of his

wife, father, mother, or master; or for the maintenance

ol justice : And the husband, father, or master, may
have action of trespass for the assault of the wife, child,
or servant. Where a man is assaulted, and has no wit-
nesses to prove the same, or in other cases, he may bring
an information in the crown-office, and not have commoo
action of U-cspass. Stat. 4 and 5 W. £<; M. c. 18.

When a member of parliament is assaulted, procla-
mation shall be made, that the party offending surrender
himself into B. R. stat. 5 Hen. IV. c. 6. ; and 1 1 Hen.
VI. c. 11. The assaulting of^ privy counsellor, in the
execution of his office, is felony without benefit of clergy.

Stat. 9 Ann. c. 16. And the assaulting or threatening a
counsellor at law, or attorney employed in a cause against
a man ; or a juror giving verdict against him ; his ad-
versary for suing him. Sec. is punishable, on an indict-

ment, by fine and imprisonment. By statute 9 Edw. II.

St. 1. c. 3., persons assaulting clergymen are liable to a
double prosecution ; viz. in the temporal, and in the ec-
clesiastical court. By statute 12 Geo. I. c. 34., the as-
saulting a master wool-comber, weaver. Sec. for refusing'

to comply with the demands of workmen, is made felony
and transportation for seven years. Assaulting in the
street or highway, with the design of spoiling people's
clothes, is felony and transportation. 6 Geo. 1. c. 23.

sect. 11. The assaulting of persons, with intent to com-
mit robbery, is made felony and transportation, by stat.

7 Geo. II. c. 21. See Blackst. Comment, vol. iii. p. 120.

Jacob's Law Diet, {z)

ASSAYING, or Essaying, has sometimes been used
as synonymous with the analysing or examining of any
substance ; but it is now generally restricted to the ana-
lysis of gold and silver compounds, in order to determine
the proportion between the alloy and the perfect metal.

This important subject will be discussed at some length
under Essaying. See Mem. Acad. Par. 1763, 1769,

1775, 1776, 1778, 1780, 1788. {iv)

ASSAY Balance. See Balance.
ASSAY Weights. See Essaying.
ASSEM, or Great Ardrah. See Ardrah.
ASSEMBLY, General, the name of the supreme

ecclesiastical court in Scotland. See Presbytery.* (tw)

ASSER, AssERius, Asker, or John Asser, a British

historian, who flourished in the ninth century. It is not

known where he was boiTi, but he is said to have sprung
from the ancient British race, and to have been edu-

cated at St David's in Wales. There he assumed the

monastic habit under the patronage of a relation of his

own, an archbishop named Novis, as would appear from
the work about to be cited ; though, in the opinion of

others, he also was called Asser. King Alfred, desi-

rous to encourage learning in his dominions, took Asser,

the subject of this article, under his own particular pro-

tection, and, according to certain historians, employed
him in obtaining; the presence of the learned. He lived

in habits of confidence with the king, by whom he was
presented to different abbacies, and lastly, made bishop

of Sherbourn between 872 and 885. The king furtlier

testified his regard, by leaving: an hundred merks to

him in his will. He was violently ejected from one of

his benefices, by a revolted or dissatisfied individnal.

The period of Asser's death is not exactly ascertain-

• ASSEMBLY, General, the collective name of the

legislative bodies in the different states in the American
Union, except in some of the eastern states, who use the

denomination of General Court. Duponceau.
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ed. Some affirm that it happened in 883, others in 906 ;

but those who ha\e placed it in 909 or 910, are proba-

bly nearest ihe tiuth.

Various literary works have been ascribed to Asser,

but only one by general consent, as all the rest are dis-

puted. There is no doubt, liowever, that he is*the au-

thor of a tract, entitled, Aintales rerum Gcslarum Al-

frcdi Mai;}ii. It bears an inscription in these words :

Domino meo venerabili /uissinioijue, omnium Bricaiiiiiis: in-

suU Christianorum rtctori, Alfred, Anglorum Saxonum
Hfffi, AssEK omnium scniorum Dei ulti?nus miUt-modam

ad vola desideriorum utriusyue vita /trosficritaCem. Co-
pies of this work, where Asser frequently alludes to

himself, are of unequal antiquity, and deposited in seve-

ral different places. An edition was published by Par-

Iter in 1574. The other editions that have come to

our knowledge are, one in the Anglica Scrijita a Vete-

ribus, by Camden in 1602: in the Anglicante Hcriptores,

by Gale, 1691 : an edition in tolio sine anno aut loco:

and one which seems to be the best, by Francis Wise,
printed at Oxford in 1722, in 8vo. See, besides these

editions. Bide Scrijitores Majoris Britaimite. Godwin, De
Prjsnulibus Anglicanis. Leiand, De Sai/icoribus Brilun-

nicis. Pitsseus, De Scri/uoribus Britannicis. (c)

ASSESSMENT, is a method of raising supplies,

which was- first resorted to by the parliament, during

the civil wars between them and Charles I., they having

no other means of supporting themselves and their mea-
sures. The practice then was, to lay weekly and monthly

assessments of a specific sum upon the several counties

throughout the kingdom, to be levied according to a

pound rate on lands and personal estates. These as-

sessments were occasionally continued during the whole
period of the usurpation, sometimes at the rate of

120,000/. a-month, and sometimes al inferior rates. The
assessments in Scotland sometimes amounted to 10,000/.,

but commonly to 6000/.; those in Ireland to yOOO/. At
a medium, this tax might have produced about a million

a year.

After the restoration, the ancient mode of granting

subsidies instead of such monthly assessments, was only

twice renewed ; viz. in 1663, and in 1670 : tor the monthly
assessments being now established by custom, being

raised by commissioners named by parliament, and pro-

ducing a more certain revenue ; they entirely super-

seded the use of subsidies. These periodical assess-

ments were like the subsidies wliich preceded them,

and the more ancient scutage, liydage, and laUiage, to

all intents and purposes a land-tax ; and the assessments

were sometimes expressly called so.

There are also assessments of parish duties, for rais-

ing money for the poor, repairing of highways, &c. made
and levied by rate on the inhabitants. See Blackst.

Co?nme72t. b. i. ch. 8. Hume's Hisl. of Engl. ch. 62.

Jacob's Imw Dirt. v. Assessor, (-)

ASSESSORS, are those who assess public taxes. In

Scotland, also, assessors are persons of superior legal

knowledge, appointed to assist in the deliberations, and
direct the decisions of inferior judges. Thus advocates

are appointed assessors to the magistrates of Edinburgh;
and one or more judges of the courr of session are

sometimes appointed assessors to the macers, in advo-
cations of l)rieves, when the cases appear to be attended
with difficulty. See Bell's Diet, of the Law of ficotland.

ASSETS, (Fr. assez, i. e. satis.) are the eflfects suffi-

cient to discharge that burthen which is cast upon an
Vol. II. Part II.

heir or executor in satisfying the debts and legacies of
the ancestor or testator.

Assets are either real or ftersonal. Assets real consist

of the lands held in fee-simple, of which the ancestor
died seised, and which descend to the heir: And assets

fierso7ial, are tlie personal estate or effects which go to

the executors.

Assets arc also divided into asacta fier deacent, and
assets inter maines. Assets by descent are the lands
which descend to the heir, of which the ancestor died
seised; and the heir may be charged upon an obligation
in which the ancestor was bound, as far as the value of
the land which descended to him shall extend. Assets
inter Tnaines, are the funds which one indebted leaves
to his executors, for the purpose of paying his debts
and legacies ; or the profit which arises to them in right
of the testator.

At common law, if an heir had sold or aliened lands,

which were assets, before being sued on the obligation

of his ancestor, he was to be discharged, and the debt
was lost. But by statute 3 and 4 W. 8c M. c. 14., the

heir is made liable for the value of the lands, as if the
debt were the proper debt of the heir : but the land

which is bona fide sold or aliened before action brought
shall not be liable to execution, upon judgment recov-
ered against the heir in any such action.

Lands which come to the heir by purchase are not
assets ; nor a reversion in fee depending- upon an estate-

tail. But, after the tail is spent, it is assets. An advow-
son is assets ; but not a presentation to a churcli actually

void, which cannot be sold. Lands o{ ccstuy que trust

are assets by descent; and also lands by descent in an-

cient demesne. But not a copy-hold estate descending
to an heir, nor a right to an estate without possession.

Leases are assets, notwithstanding the consent of the
executor to devise them. Equity of redemption of lands
mortgaged ; money decreed in a court of equity by rea-

son of executorship, or arising from sale of lands by
executors ; damages recovered by executors, and inter-

est of the testator's money lent by executors, shall be
assets. Debts, also, recovered by the executors, after

the death of the testator, are accounted assets ; but not
before recovered. Assets in the hands of one executor
are assets in the hands of the others. In actions against
executors, the jury must find assets of what value ; be-
cause the plaintiff can only recover to the amount of

the assets found. See Blackst. Comment. Jacob's La'.:j

Diet, (z)

ASSIIJEANS, or Hasideans. See Kasideans.
ASSIENTO, a contract or convention between the

king of Spain and other princes, for importing negroes
into the Spanish dominions in America. See Ander-
son's Hist, of Commerce, vol. iii. p. 378; and Robertson's
Hist, of Amer. vol. iii. p. 378. (7)

ASSIGN, {assignare), in the common law of England,
signifies, in its general acceptation, to make over a
right to another, or appoint a deputy. Sec. In its special

sense it signifies to set forth oik point out ; as to assign

error, false judgment, waste, &c. See Jacob's Law
Diet, (j)

ASSIGNATION, {assignatio, from assignare), in the

law of Scotland, signifies a written deed of conveyance,

whereby the property of any subject not strictly feudal

is transferred from one person to another. Even herit-

able rights, when they are either not perfected by seisin,

or when they require no seisin, are proper subjects of

assignation.

3 X
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Assignations are either of debts, as bonds ; which arc

perfected by intimation : or ot moveables, which some-
times, though niiproperly, get the name of dispositions,

and are completed by an instrument of possession. The
granter of the assignation is called the cedent. The re-

ceiver, or assignee, is sometimes called in our law style,

as he was by the Roman, the cessionary. An assigna-

tion made over to a third party, is called a translation ;

and, when conveyed back by that third party to the ce-

dent, a retrocession.

Assignations are considered as conveyances, by which

the property of the subject assigned is fully vested in

the assignee ; and, in general, he who is in the riglit of

any subject, though it should not bear ia assignees, may
at pleasure convey it to another, excepting in cases

where he is barred, either by the nature of the subject,

or by immemorial usage. Such exceptions are : 1. Life-

rent rights, of which nothing can be assigned but the

jn'ofits during the life of the granter. 2. Alimentary

I'ights. 3. Rights which imply a delectus fiersonii: in the

granter, which cannot be transferred without special

powers given for that purpose ; as the right of an office,

of a lease, &c. 4. Paraphernal goods, whicn are not

presumed to be conveyed even in a general assignation

by a wife to her husband, unless specially mentioned.

(Dec. 1733. Paton.)

In order to complete the conveyance, it is necessary,

not only that the assignation should be delivered over

to the assignee, but that it be intimated or notified to

the debtor ; for the purpose of acquainting him, that he

must make payment, not to the original creditor, but to

his assignee. And hence, though an assignation not in-

timated be valid against the granter, who is not permit-

ted to question his own deed
;
yet if, before intimation of a

first assignment, the cedent shall grant a second to a

different assignee, the second, if intimated before the

first, will be preferred to it. On this ground, also, an

assi!,nee cannot plead compensation upon the debt as-

signed, if the concourse ceased before the assignment

was completed by intimation. (Nov. 1733, Barham.')

In like manner, if an assignation be not intimated by

the assignee, during the life of the cedent, any creditor

of the cedent, who, upon his death, shall confirm the

debt assigned, before intimation, shall be preferred to

the assignee. (^Karnes, 87.)

It is not, however, always precisely required, that

there should be a formal intimation, attested by a nota-

ry : all that the law requires is, either the intervention

of some public officer, as a notary, to intimate the assig-

nation to the debtor, or some other notice, which im-

ports intimation as strongly as a notarial instrument.

For example, 1. An action brought by the assignee, or

a charge on letters of horning, or a citation upon any

diligence used by him against the debtor; or, 2. A
promise of payment made by the debtor to the assignee,

upon being shown the conveyance ; whether the promise

be made by a missive or other proper writing : nay, even

a verbal promise, pro^ied it proceeded upon a com-
inur.ing. (Jan. 22, 1630, Macgill; July 22, 1708, Earl

of Selkirk; Dalr. 179.)

The payment of interest, made by the debtor to the

assignee, is equivalent to intimation ; for it shews the

assignee to be in the actual possession of the debt. But
the debtor's private knowledge of the assignation is not

held equal to intimation. This, however, applies only

to the case of a competition among creditors ; for when
the question is solely between the assignee and the debt-

or, the debtor's private knowledge of (he conveyance
puts him in inala fide to make payment to the cedent.
[J-'ounl. Feb. 16, 1703, Leit/i.

The assignation of a lease, or of the rents of an estate,

is perls^ted by possession, without the necessity ai inti-

mation ; but sucii asssignation, although intimated, is

not valid in a competition with- creditors, it the assig-

nee ha. allowed tlie cedent to remain in possession.

Where there are many obligants, intimation made to

any one is sufficient lor completing the conveyance ; but

it cannot prevent those, to wnom no intimation was giv-

en, from making payment to the cedent.

Certain assignations require no intimation : 1. Trans-
missions, or indorsations, of bills of exchange ; among
which are included inland bills. 2. Bank-notes, or bank-

bills ; which are fully conveyed by the bare delivery.

3. Assignations of assignable reversions need not be in-

timated, but must be recorded in the register of rever-

sions. Tlie recording of the conveyance of a moveable
bond, however, does not supply the want of intimation

;

because the records are not intended to serve for pub-
lication, in the case of personal rights, but merely for

safe custody, or as a warrant for diligence. 4. A right

of lands, not perfected by seisin, does not, from its na-

ture, admit of intimation. 5. Legal, or judicial assig-

nations, such as marriage, or adjudication, need not to

be intimated ; because they derive force from the law

itself, and carry the full right to the subjects conveyed,

witliout the interposition of any legal solemnities, [Stair,

b. iii. tit. i. § 13, 14.) There is nothing in these con-

veyances, however, which can put the debtor in 7>ia!a

fide; he is therefore, in ttito, to pay to the wife, or to

the original creditor in the debt adjudged, until the

marriage, or adjudication, be notified to him.

An assignation carries to the assignee all rights which
corroboi-ate or strengthen the right conveyed, and all di-

ligences which have proceeded upon it. Hence the as-

signee may use diligence, either in his own name, or

in that of the cedent, whili* he is alive. But letters of

diligence, which have been issued in name of the cedent,

cannot be executed by the messenger in the name of the

assignee ; for messengers have no power to judge of the

import of transmissions, but are confined, in their exe-

cutions, to the will of the letters. An assignee, how-

ever, may raise a caption in his own name, upon a horn-

ing raised in name of the cedent.

In a right conveyed simply in trust, all questions rela-

tive to the extent of the trustee's powers depend on the

nature and purposes of the trust. If it is intended that

the trustee shall have full power over the subject, he

may use all acts of pi-operly ; but if the trust be granted

merely for one special purpose, the powers of the trus-

tee, though not limited in the right, ought to go no far-

ther.

After an assignation has been intimated, the debtor

cannot prove payment or compensation by the oath of

the cedent, unless the matter has been made litigious

by an action commenced prior to the intimation. But

the debtor may refer to the oath of the assignee, that

the assignment was gratuitous, or in trust for the ce-

dent. If the assignation be partly onerous, and partly

gratuitous, the oath of the cedent is good against the

assignee, only in so far as his right is gratuitous.

All defences competent against the original creditor

in a moveable debt, which can be proved otherwise than

by his oath, continue relevant, even against an onerous

assignee, according to the rule : Assignatus utiturjure
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ttuctoris. Sec Ersk. Inst. b. iii. t. v. Bell's Diet, of the

l,aiv of Scotland, v. jiasignacion. (;)

ASSIGNEE, or Assign, [yJssignutus.) in law, signi-

fies a person who is deputed or appointed to perform

some act, or enjoy some subject.

Assignees arc either by deed, or by laiv. An assig-

nee in law is he whom the law constitutes such, without

any appointment of the party ; but this operation of the

law can only have place where there is no assignee by

deed. See Assignment, (z)

ASSIGNEES OF Bankrupt, are persons appointed

under a conmiission of bankruptcy, to manage the bank-

rupt's estate for behoof of the creditors. See Bank-
rupt, [z)

ASSIGNMENT, {assignatio,) in the law of England,

is the transferring of the interest which one has in any

subject to another person.

Assignments may be made of lands in fee, for life, or

for a term of years ; of an annuity, rent-charge, judg-

ment, statute. Sec. In the case of assignments of lands,

tliey are usually of leases and estates for years.

No estate of freehold, or term for years, may be assign-

ed but by a written deed signed by the parties; unless

when such assignment takes place by the operation of

the law. A possibility, right of entry, title for condi-

tion broken, a trust, or chose in action, cannot be as-

signed. A lessee out of possession cannot assign his

term, but must first enter, and recontinue his posses-

sion, or seal and deliver the deed upon the land, which

puts the assignee into actual possession. If a lessee,

for years, assigns the whole of his term, he cannot re-

serve a rent in the assignment; for he has no interest

in the thing, by reason of which the rent reserved should

be paid ; bvit debt may lie upon it as upon a contract. If a

lessee, for years, assigns over his term, and dies, his exe-

cutors shall not be liable for rent due after his decease.

Where the executor of a lessee assigns the term, he will

not be charged with debt for rent due after the assign-

ment ; because there is neither privity of contract, nor es-

tate, between the lessor and executor. But if the lessee

himself assigns his lease, the privity of contract remains
between him and the lessor, although the privity of es-

tate is gone by the assignment; and, therefore, he shall

not be chargeable during his life ; but, at his death, the

privity of contract also determines.

Although a lessee assigns over his term, he is yet
chargeable with debt to the lessor, or his heir, who have
not accepted rent from the assignee. But where a les-

see assigns his term, and the lessor also his reversion,

the privity is determined, and debt does not lie for the

reversioner against the first lessee. In general, the as-

signee who has the land, and is privy in estate, is debtor

in respect of the rent. In the case of an assignment
made by an assignee, the first assignee is not liable for

the rent ; for if he be admitted by the lessor, the admis-
sion of one assignee is the admission of twenty. An as-

signment by an assignee discharges him; and it is not

required that he should give notice of his assignment to

the lessor.

Where a tenant, for years, assigns his estate, no con-
sider:ilion is necessary ; for tlie tenure being subject to

the payment of rent. Sec. is 'sufficient to vest an estate

in the assignee. But, in other cases of assignment,
some consideration is required to be paid.

The word hiir is sufficient to make an assignee ; and
the grantee of a common person is assiii;nee to have
benefit of a covenant, grant, &c. The words generally

required in deeds of assignment arc ^raw?, assrg-;;, arif!

set over; which may amount to a grant, feoffment, lease,

release, confirmation, Sec. In these deeds, the grantcr

must covenant to save harmless from former grants, &c.;

that he is owner of the lands, and has power to assign ;

that the assignee shall quietly enjoy. Sec. And the as-

signee may covenant to pay the rent, &cc.

Some things are, from their nature, not assignable.

A bond, being a chose in action, cannot be assigned over,

so as to enable the assignee to sue hi his name. The
form of assigning a chose in action is of the nature of a

declaration of a trust, and an agreement to permit the

assignee to make use of the name of his author, in order
to recover the possession. The person, however, to whom
a chose in action is transferred, is ratlier an attorney

than an assignee. But the king had always the right

of granting or receiving a chose in action by assign-

ment. And in equity, a chose in action is always con-

sidered as assignable for a valuable consideration ; and
the assignee alone becomes entitled to the money.

Promissory -notes and bills of exchange, bail-bonds by
the sheriff, a judge's certificate for convicting a felon,

and the effects of a bankrupt, are made assignable by
several statutes. See Jacob's Law Diet. Blackst. Com-
7nent. vol. ii. p. 326. (s)

ASSIGNMENT of Doweb, is the setting out of a

woman's marriage portion by the king. See Dower.

ASSIGNMENT, Novel. See Novel.
ASSINIBOIN, or Red River, the name of a river

which empties itself into the Lake Winnipeg, in North
America. The river is crossed by the parallels of 100^

W. Long, and 50° N. I<at. The Assiniboins inhabit

this part of the country. They employ themselves in

hunting the buffalo, and catching wolves. The tallow

and the skins prepared from these animals, are exchan-
ged for arms, ammunition, knives, and tobacco. Sec
Mackenzie's Voyages from Montreal, Sec. Introd. p. 52,

&c. and p. 407. (_/')

ASSISE, or Assize, {assisa, Fr. assise, from the Lat.

assideo, to sit together,) in the law of England, is defi-

ned, in the ancient books, to be an assembly of knights,

and other substantial men, with the justice, in a certain

place, and at a certain time appointed. Hence it ap-

pears, that the term assise originally signified the jury

who met and sat together for the purpose of trying

causes.

Assise also signifies the court, time, or place, when
and where the writs and processes of assise are taken
and handled; and, in this sense, assise is either genera/

or sfiecial. An assise is general, when the justices go
their several circuits, with commission to take all as-

sises; and it is special, when a special commission is

granted to certain persons for taking an assise upon one
or two disseisins only, or the* like.

The courts of assise are composed of two or more
commissioners, who arc, twice in every year, by the

king's special commission, sent all round the kingdom,
(excepting London and Middlesex, where courts of ni.ti

/iriits are holdcn in and after every term, before the chief,

or other judge, of the several superior courts,) to try,

by a jury of the respective counties, the truth of such
matters of fact as are then under dispute in the courts
of Westminster-hall.

Tlie judges of assise came into use, instead of the an-
cient justices in eyre, [Justiciarii in itinrre,') appointed
by the great council of the realm, A. D. 1176, 22 Hen.
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II., who made their caxuit once in seven years, for the

purpose of trying causes. The present justices of as-

sise and nisi Jirhis are derived from the stat. Westm. 2.

13 Edw. III. c. 16. They must consist of two of the

king's justices of the one bench or the other, or the

chief baron of the exchequer, or the king's Serjeant

sworn. They usually make their circuits in the respec-

tive vacations after Hilary and Trinity terms; assises

being allowed to be taken in the holy time of Lent, by

consent of the bishops, at the king's request. Stat.

Westm. 1. 3 Edw. I. c. 51.

The judges, upon their circuits, sit by virtue of five

several commissions. 1 . The commission of the peace.

2. A commission of oyer and terminer. 3. A commission

of general gaol-delivery. 4. A commission of assise.

S. A commission of nisi Jirius. See Blackst. Comment.

B. III. ch. 5. (z)

ASSISE, Writ of, is a writ which lies for the re-

covery of things immoveable; and it has the name of

assise, because in these writs the sheriff is ordered to

summon a jury, or assise ; which is not expressed in

any other original writ. The writ of assise is said to

have been invented by Glanvil, chief justice to Henry II.

By the Stat. Westm. 2. 13 Edw. I. c. 24. it is called

festinum remedium, when compared with the writ of

entry ; because it does not admit of the many dilatory

pleas and proceedings which occur in other real actions.

As a writ of entry is a real action, which disfiroves

the title of the tenant, by shewing the unlawful com-
mencement of his possession ; so an assise is a real ac-

tion, which proves the title of the demandant, merely

by shewing his own or his ancestor's possession. The
remedy, by writ of assise, is applicable only to two spe-

cies of injury by ouster; viz. abatement, mxA a recent or

novel disseisin.

If the abatement happened upon the death of the de-

mandant's father or mother, brother or sister, uncle or

aunt, nephew or niece, the remedy is by an assise of

mort d'ancestor ; which is a writ directing the sheriff to

summon a jury of assise, to view the land in question,

and to recognise whether such ancestor were seised

thereof at the day of his death, and whether the deman-
dant be the next heir. Shortly afterwards, the judges

usually come down, by the king's commission, to take

the recognition of assise ; when, if the above mentioned

points are found in the affirmative, the law immediately

transfers the possession from the tenant to the deman-
dant.

If the abatement happened on the death of one's

grandfather or grandmother, the assise of mort d'ances-

tor no longer lies, but a writ of aylc or de avo; if on the

death of the great grandfather or great grandmother,

then a writ of bcsayle or de fn-oavo. But if it mounts

one degree higher, or if the abatement happened upon

the death of any collateral relation, other than those be-

fore mentioned, the writ is called a writ of cosinage de

consanguineo. There is also another ancestral writ,

called a nuper obiit, to establish an equal division of the

land in question, where, on the death of an ancestor

havhig several heirs, one enters and holds the other out

of possession. None of these possessory actions, how-
ever, will be allowed for an abatement consequent upoix

the death of any collateral relation, beyond the fourth

degree ; though in the lineal descent, the demandant

may proceed ad infinitum.

It was always held to be law, that an assise of mort

ffancestor did not lie where lands were dcviscable, by

the custom of the place, in a man's last will ; because,
in this case, the right of possession could never be de-
termined by a process, which only enquired into the sei-

sin of the ancestor and the heirship of the demandant.
And hence we might reasonably conclude, that no assise

of 'mort d'ancestor can now be brouglit of any lands in

the kingdom, since the statute of wills, 32 Henry VIII.
c. 1. made all soccage lands deviseable, and the statute

12 Car. II. c. 24. converted all tenures, with a few ex-
ceptions, into free and common soccage. But in case of
abatements, recourse may be properly had to the more
ancient writs of entry.

An assise of novel disseisin is a writ which lies where
a tenant in fee-simple, fee-tail, or for term of life, is dis-

seised of his lands, or tenements, rents, &c. It is an
action of the same nature with the assise of mort d'an-

cestor, in respect that the demandant's possession must
be shewn. It differs from it, however, considerably in

other points
;
particularly in reciting a complaint, by the

demandant, of the disseisin committed, in terms oi di-

rect averment: upon which the sheriff is commanded
to reseise the land and chattels thereon, and keep the

same in his custody, till the arrival of the justices of

assise ; and in the mean time to summon a jury to view
the premises, and make recognition before the justices.

The former part of the command is now omitted, since

the introduction of the practice of giving damages, as

well as possession. If, upon trial, the demandant can
prove a title, his actual seisin in consequence thereof,

and his disseisin by the present tenant; he shall recover

his seisin, and have damages for the injury.

With regard to the proceedings in writs of assise of

novel disseisin, see Ploiud. 411, 412.

To these possessory actions costs and damages were
annexed by the statute of Glocester, 6 Edw. I. c. 1. be-

fore which period the tenant in possession was allowed

to retain the intermediate profits of the land. And in

order to prevent frequent and vexatious disseisins, the

statute of Mcrton, 20 Henry III. c. 3. enacts, that if a

demandant recover seisin by assise of novel disseisin,

and be again disseised of the same tenements by the

same person, he shall have a writ of re-disseisin ; and
upon his recovering therein, the re-disseisor shall be

imprisoned ; and, by the statute of Marlbridge, 25 Hen-
ry III. c. 8. shall also pay a fine to the king; to all

which double damages to the injured party are super-

added by the stat. Westm. 2. 13 Edw. I. c. 26. By the

same statute of Mcrton, also, when a party who has re-

covered by an assise of 7nort d'ancestor, or other jury,

or judgment of the court, is afterwards disseised by the

same person, he shall have a writ of fiost-disseisin ;

which subjects the post-disscisor to the same penalties

as a re-disseisor.

All writs, grounded upon the possession of the de-

mandant himself, must, by the statute of limitations, 32

Henry VIII. c. 2. lie sued out within thirty years after

the disseisin complained of; for if it be of an older date,

it cannot properly be called a fresh, recent, or novel

disseisin.

An assise of darrein firesentment, [assisa nltimte prte-

sentationis) is a writ which lies where a man, or his

ancestors, have presented a clerk to a benefice, who is

instituted; and afterwards, when the church becomes

void, a stranger presents a clerk to the same church,

thereby disturbing the ritrht of the real patron. This

also is a writ directed to the sheriff, to summon an as-

sise or jury, for the purpose of enquiring who was the



AS8 5^33

patron who last presented to the chiiixlv now vacant

:

and when that point has been determined by the assise,

a writ shall issue to the bishop, to institute the clerk of

that patron, in whose favour the determination was
made, and also to give damages, in pursuance of the

statute Westm. 2. 13 Edw. I. c. 5.

Assises of darrein /ircseiitment are now totally disused ;

since the statute 7 Ann. c. 18. gave a right to any per-

son to bring a c/iiare imfiedit, and recover, if his title be

good, notwithstanding the last presentation, by whom-
soever it may have been made ; a quare imptdit being

a more general action than an assise of darrein Jiresent-

ment.

An assise ofjuris utrum (assisa utrum) is a writ which
lies for a parson or prebendary, at common law, and
for a vicar, by statute 14 Edw. III. c. 17. against a lay-

man, to enquire whether lands or tenements doubtful

be lay-fee, or frankalmoign belonging to the church of

the demandant. This is sometimes styled the parson's

writ of right; and it is a writ of the highest nature that

a parson can have. Since the restraining statute, 13

Eliz. c. 10. however, this remedy is of very little use,

unless where the parson himself has been deforced for

more than twenty years ; because the successor may
enter, or bring an ejectment, at any competent time
after his accession to the benefice. See Blackst. Co7n-

ment. Jacob's Law Diet, (z)

ASSISE, Grand, or Great Jury, is an extraordi-

nary trial by jury, instituted by king Henry II. in par-

liament, in order to discourage the barbarous custom of
duelling. For this purpose a writ de magna as.sisa eli-

qenda is directed to the sheriff, to return four knights,

who are to elect and chuse twelve others to be joined
with them; and these all together form the grand as-

sise, which is to try the matter of right, (z)

ASSISE OF THE Forest, is a statute containing or-

ders to be oliserved in the king's forest, (r)

ASSISE OF THE King, is a name given to the statute

of view of frank-pledge, 18 Edw. II. (z)

ASSISE OF NusANCE, {assisa nocumenti') lies for re-

dress of a nusance made to one's freehold. (2)

ASSISE AT LARGE, lies for an infant to enquire of a

a disseisin, and whether his ancestor were of full age,

good memory, Sec. when he made the deed pleaded, (r)

ASSISE IN POINT OF Assise, is when the tenant

pleads directly to the demandant's writ, no wrong, no
disseisin. (:)

ASSISE OUT OF THE POINT OF AssisE, is whcn the

tenant pleads something by exception, which must be

tried by a jury, before the principal cause can proceed.

ASSISE OF RIGHT OF Damages, IS a writ of assise

to recover damages, where a tenant confesses an ouster,

and referring to a demurrer in law, is adjudged to have
dode wrong, (z)

ASSISE is also used for an ordinance or statute, as-

certaining and regulating the weight, size, or dimen-
sions of certain commodities. For example, the statute

of bread and ale, 51 Henry III. is called the assise of
bread and ale. (z)

ASSISE, Certificate of, is a writ granted by stat.

Westm. 2. c. 25. to a party aggrieved by the verdict of

an assise, when the assise was taken against him by de-

fault, or he had something to plead, which could not

have been pleaded by his bailiff, &c. for a further exa-

mination and trial of the matter. (2)

ASSISE, in tiie law of Scotland, signifies a jury of

fifteen sworn men, picked out by the court from a great-
er number, not exceeding forty-five, who have been
summoned by the sheriff for that purpose ; a list of whoru
is given to the defender, when a copy of the libel is

served upon him. See Ersk. lust. b. iv. t. iv. § 92. (2)
ASSITHMENT, or Assythmknt, in the law of Scot-,

land, is a pecuniary compensation, or iveriffild, due to
the heirs of a person murdered by the person charged
with the crime, who pleads a remission. See Ersk.
Inst. Bell's Diet, of the Law of ficortand. (z)

ASSOCIATION OF Ideas, a connection established
among the ideas or thoughts of the mind, in conse-
quence of their natural relation or accidental conjunc-
tion, by means of which they spontaneously succeed
each other in the train of thought, or are immediately-
suggested the one by the other. See Logic and Me-
taphysics.

This law of human thought is productive of very re-

markable eflects, both upon the speculative and active

part of the characters of men ; for, as ideas are thus
combined not only where there is a real connection or
affinity between them, but where there is no other cause
of the association but mere accidental conjunction, many
errors, and wrong deductions in reasoning, as well as
many prejudices of sentiment, may arise from this

source alone. It has often been remarked, that there
is no real connection between darkness and the appre-
hension of ghosts and apparitions ; yet so constantly are
these ideas associated in the mind of the child by the
ridiculous tales of the nurse, that it is almost impossible
for a person who is naturally fearful ever steadily to

detach them afterwards ; or to avoid the terror of these
imaginary beings, when he is left by himself in darkness.
How difficult do we find it to detach the ideas of human
figure and human organs from the exertions of rational

intellect ; and what absurdities are we not subjected to

on this account in our conceptions about the Deity !

The following very curious instances are mentioned
by Mr Locke of the effects of merely arbitrary associa-

tion. A friend of his knew one perfectly cured of mad-
ness, by a very harsh and offensive operation. The gen-
tleman who was thus recovered, with great sense of gra-
titude and acknowledgment, owned the cure all his life

after, as the greatest obligation he could have received ;

but, whatever gratitude and reason suggested to him, he
could never bear the sight of the operator; that image
brought back with it the idea of the agony which he
suffered from his hands, which was too mighty and in-

tolerable for him to endure. The other instance is of
" a young gentleman, who, having learnt to dance, and
that to great perfection, there happened to stand an old

trunk in the room where he learnt. The idea of this

remarkable jiicce of household stuff had so mixed itself

with the turns and steps of all his dances, that, though
in that chamber he could dance excellently well, yet it

was only whilst that trunk was there ; nor could he per-

form well in any other place, unless that, or some such
other trunk, had its due position in tlie room." [Essay
on the Human Understanding.) Nearly as whimsical
as this, was the predilection which Dcs Cartes conceiv-

ed in favour of squinting, from having fixed his affec-

tions when a youth upon a female of distorted vision

Je crois avoir lii iixtelque part., says Condillac, que Des
Cartes conserva toujours du gout pour les yeuoc louehes,

fiarce que la premiere personne qu'il cvoit aimee avoit ce

defaut. Orig. des Connois. Hum.
la consequence of accidental association, a very in^er-
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esting train of thought may be excited by the most tri-

vial circumstance. The following passage of captain

King's continuation of Cooke's last voyage, furnishes a

remarkable example of this : " Whilst we were at din-

ner in this miserable hut, on the banks of the river

Awatska, the guests of a people with whose existence

we had before been scarce acquainted, and at the extre-

mity of the habitable globe ; a solitary half-worn, pew-
ter spoon, whose shape was familiar to us, attracted our

attention ; and, on examination, we found it stamped on

the back with the word London. I cannot pass over this

circumstance in silence, out of gratitude for the many
pleasant thoughts, the anxious hopes, and tender re-

membrances, it excited in us. Those who have expe-

rienced the effects that long absence, and extreme dis-

tance from their native country, produce in the mind,

will readily conceive tlie pleasure such a trifling inci-

dent can give." This interesting description naturally

recalls to our minds the wonderful effect which the tune

called the Hans dcs Vac/ies formerly produced on the

Swiss soldiers when at a distance from their native coun-

try ; so ardent a desire did it excite4.o revisit their pater-

nal woods and vallies, that they were frequently known
to desert, or, if that was prevented, to sicken and die.

The best preventive of this singular disorder, called the

Maladie du Pays, was found to be an interdiction of this

heart-touching air, which, however, is by no means re-

markable for its melody.
The association of ideas has been treated of at large

by several philosophers ; and it makes a conspicuous

figure in various philosophical systems, panicuiuily

those of Hartley and Hume. The first of these endea-

vours to explain its origin mechanically, by means o{ the

coincident vibntions or vibraliuncies of the nerves.

Particular sensations he supposes lo result from previous

vibrations conveyed throui<h the nerves to the medulla-

ry substance of the brain ; wiiich may be so intimately

associated together, that one of them, v/hen impressed

alone, shall be able to excite in llie riiiiul t!ie ide^is of all

the rest. He distinguishes associations into synchi'onous

and successive ; and ascribes all our complex ideas to

the influence of this principle. It is by a syiichronous

association, that the sight of a part of a large building

suggests the idea of the rest instantaneously ; and by a

successive association, that the sound of the words

which begin a familiar sentence, brings to remembrance
the remaining parts in their order. Dr Hartley appre-

hends, that by pursuing and perfecting his doctrine of

association, we may some time or other be enabled to

analyse those complex ideas that are commonly called

the ideas of reflection, or intellectual ideas, into their

several component parts, i. e. into the simple ideas of

sensation of which they consist ; and thus illustrate and

explain the various phenomena of the human mind.

See Observalions on Man, part i.

Mr Hume, like Dr Hartley, ascribes great influence to

the principle of association, in accounting for the va-

rious operations of intellect. He remarks, that ideas

are never introduced into the mind, but in consequence

of an order previously established among them by asso-

ciation, which may be traced not only in our more se-

rious thinking and conversation, but in our lowest dis-

course, and most wandering reveries, and even in our

dreams. Amona; different languages, he remarks also,

words expressive of ideas the most compounded nearly

correspond to each other ; and hence it may be inferred,

that the simple ideas comprehended in the compound
ones, are bound together by soine universal principle,

which has an equal influence on all mankind. Accord-
ing to Mr Hume, there are three principles, by which
the connexion, or association, among our ideas is regu-

lated. These are, resemblance, contiguity m time or

place, and cause and effect. These, he says, are the

only bonds that unite our thoughts together, and beget

that regular train of reflection or discourse, which, in a

greater or less degree, takes place among all mankind.

Jissays,\o\. i. p. 56.

This enumeration of the principles which regulate

the association of ideas is very defective, and several

other causes of association have been added to it by

succeeding writers ; such as analogy, contrast, mutual
dependence, and custom or habit. Contrast, or contra-

riety, is certainly a cause of association as well as re-

semblance ; for we are never more disposed to think of

warmth than when we are cold, or ot food than when
we are hungry ; and youth and beauty not unfrequently

suggest to our minds, the notions of decrepitude and de-

cay. With respect to habit, it may be doubted whether
it deserves to be ranked as a separate principle of asso-

ciation ; or whether, indeed, it be any thing else tlian

the principle of association itself exhibited in its most
active state. By long practice we become so tamiliar

with a certain succession of ideas, or with a certain se-

ries of associated thoughts and actions, that the one is

suggested by the other, apparently without any effort of

our own ; and the action follows the thought with which

it is connected so readily, that we are unconscious of

any effort ol volition previous to the active exertion;

and this it is that in most cases constitutes habit. Sec

Habit.
Tlie following case, from Dr Percival's Dissertations,

afforfis an example of that kind of association to which

the name of habit is commonly given : " Several years

ago," says our autlior, " the countess of fell in-

to an apoplexy about seven o'clock in the morning.

Amongst other stimulating applications, I directed a

feather dipped in hartshorn to be frequently introduced

into her nostrils. Her ladyship, when in heaitn, was

much addicted to the taking of snuff; and the present

irritation of the olfactory nerves produced a junction of

the fore finger and thumb of the right hand ; the eleva-

tion of them to the nose ; and the action of snuffing in

the nostrils. When the snuffing ceased, the liand and

arm dropped down in a torpifl state. A fresh application

of the stimulus renewed those successive efforts ; and

I was witness to their repetition, till the hartshorn lost

its power of irritation, probably by destroying the sensi-

bility of the olfactory nerves. The countess recovered

from the fit, about six o'clock in the evening ; but though

it was neither long nor severe, her memory never after-

wards furnished the least trace of consciousness, di|r-

ing its continuance."

Another fact of the same kind, and furnished by the

same author, is as follows : " Mr W had been long

confined to his chamber by a palsy, and other ailments.

Every eveninfc about six o'clock he played at cards with

some of the family. He was seized in June, 1780, at

three o'clock in the afternoon, with a fit, which termi-

nated in decipiency. At the stated hour of card play-

ing, he fancied himself to be engaged in his usual

game ; t'Ikcd of cards, as if they were in his hand ; and

was very angry at his daughter, when she endeavoured
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lo rectify his mistaken imagination. His fatuity was of

short contiiiuaiicc ; but, wlicn recovered from it, he ex-

pressed no recollection of what had passed."

The story related by Dr Willis, m his essay De Anim.

Brut, pars i. c. 16. is still more remarkable. It is of an

ideot, who, residing within tlie sound of a clock, regu-

larly amused himself with counting aloud the hours of

the day, whenever the hammer of that instrument

struck: but being afterwards removed to a situation

where there was no clock, he still retained the tormer

impressions so strongly, that he continued to distinguish

the ordinary divisions of time, repeating at the end of

every hour the precise number of strokes which the

clock would have struck at that period. • Mr Addison
has quoted this fact, in one of the Spectators, not from
the original, but from Dr Plotl's History of Stafford-

ahiri, and has deduced from it many important moral re-

flections, (m)

ASSOCIATION, African, the name given to a so-

ciety of public-spirited individuals, amouniing to 95,

which was instituted in 1788, for the purpose ol explor-

ing the interior regions of Africa. Mr Ledyard, Mr
Lucas, major Houghton, Mr Park, and Mr Hornemann,
were employed by the Society to penetrate, by different

routes, into that vast continent. The discoveries which
they made, and the dangers which they encountered,

have been already detailed in the article Africa. Al-
ter travelling about 1 100 miles into the heart of Africa,

Mr Park returned to his native country, and spent seve-

ral years in the peaceable enjoyments of private life.

His enterprising spirit, however, rose above the objects

of common ambition, and he resolved again to hazard
his life in promoting discovery on the African continent.

Attended with some of his friends as the companions of

his labours, and furnislied with a small detaciunent of

soldiers, Mr Park penetrated into Africa; but the acci-

dents which bcfel his companions, and the want of in-

formation from himself for more than three years, leave

us little room to doubt, that he has either perished by
disease, or fallen a sacrifice lo the cruelty of the Moors.
The writer of this article, who had the honour of being
acquainted with this distinguished traveller, and who
frequently admired the vast resources of his mind, will

take the opportunity, which the order of the alphabet
affoids, of paying a just tribute to the memory of his

countryman and friend. See the proceedings of the As-
sociation, published in 1790, 4to; and Africa, Nigri-
TiA, and Park, (o)

ASSOCIATIONS, Military. There are several
associations of this kind in tlie United States. The
American Military Philosophical Association, which
holds its meetings at the city of New-York, under the
presidency of col. Williams, of the corps of engineers,
has been productive of many advantages to the young
gentlemen of the military corps. The society is nu-
merous. Several annual orations have been delivered in
this association.

Military associations, attached, and formed out of the
different regiments of Pennsylvania, and in some other
states, with the view of promoting military knowledge,
and for the more immediate purposes of drill, have al-

ready been productive of considerable advantages.
These institutions have been established in this city, in
several of the regiments, in consequence of the zeal
and industry of col. Wm. Duane. Cutbush,

ASSONIA, a genus of plants of the class Monadcl-
phia, and older liudecandria. See Botany, (w)
ASSUMPSIT, (ironi ussuiiio, to assume, or under-

take,) in the law ot England, signifies a voluntary pro-
mise or verbal covenant, whereby a person undertakes
to perform or pay something lo another; and, if he
fails, there lies an action upon the case for the assum/isit

or undertaking.

An assumpsit is either express or implied. It is ex-
press when there is an actual covenant or promise of
performance. For example, if A. promises, undertakes,
or assumes to B. that he will perform a certain piece of
work within a limited time, and fails to do so ; B. has
an action on the case against A. for this breach of his

express promise, undertaking, or assum/isit ; and shall

recover a pecuniary indemnification for the injury sus-

tained in consequence of the delay. So also, in the case

of a debt for simple contract, if the debtor promises to

pay it, and does not ; the creditor, upon this breach of
promise, is entitled to his action on the case, instead of
being driven to an action of debt.

A promissory note, or note of hand not under seal, to

pay money on a day certain, is an express assu/n/isit ;

and the value of the note in damages may be recover-
ed, if it remains unpaid. Some agreements, indeed, are

deemed of too important a nature to be allowed to rest

upon a bare verbal promise only, which, as it cannot be
proved but by the memory of witnesses, will sometimes
induce perjury. Accordingly it is enacted by the sta-

tute of frauds and perjuries, 29 Car. II. c. 3. that in

certain cases, no verbal promise shall be a sufficient

ground of action, but, at least, some note or memoran-
dum of it must be made in writing, and signed by the
party to be charged therewith. These cases are, I.

Where an executor or administrator promises to answer
damages out of his own estate. 2. Where one under-

ASSOCIATIONS for general charity. In every
quarter of the United States, societies of this kind are
numerous and well conducted. In Philadelphia, espe-
cially, they have been established and conducted with
zeal and usefulness.

For the following particulars we are indebted to Dr
Mease. {Picture of P/iiladel/i/iia.)

Female Society for the emliloyment of the Poor. This
society was instituted by the late Ann Parish, of the
sociity of Friends, at the close of the year 1793, in or-
der to ameliorate the condition of the poor. It has
since increased in numbers, and has received donations
from several gentlemen. A committee of the society
attend daily at the " House of Industry," in order to
superintend the business of the asylum. See p. 248, of
Mease's Picture of Philadelphia.

Female Hospitable Society. This institution was form-
ed during the winter of 1S08-9, in order to relieve the
distresses of the poor. It has increased in numbers and
in funds, and promises to be of considerable importance
in accomplishing the original design. Donations are
rect ived. Sec Mease's Picture of Philadelphia, p. 249.
Female Association. This humane society was insti-

tuted in the city of Philadelphia, by some ladies, in the
year 1801, for the relief of women and children in re-
duced circumstances. Tlie education of poor children
is to be a favourite object, when the funds will admit.
The subscription is three dollars annually. See Mease,
p. 250. CuTBUsn.
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takes to answer for the debt, Sec. of another. 3. Where
any agreement is made, upon consideration of marriage.

4. WJicrc any contract or sale is made of lands, tene-

ments, 8cc. or any interest therein. 5. Where tlicre is

an agreement which is not to be performed wiihin a

year.

There are likewise im/ilied assumfisils, where the law
presumes a promise or undertaking. Such implied as-

sum/isits are, 1 . Where A. employs B. to ti-ansact any

business, or perform any work for him ; for the law pre-

sumes that A. undertook to pay B. as much as his labour

deserved : And if A. fails to do so, B. may bring his ac-

tion on the case for this implied assum/isit. This is call-

ed an assumfmit on a quantum meruit ; and the valuation

is submitted to the determination of a jury. 2. An as-

smnfisit on a quantum -vaUbat ; where one takes up goods
of a tradesman, without expressly agreeing for the price.

Here the law presumes an agreement, that the real value

of the goods should be paid ; and if the vendee i-efuses

to pay that value, the vender may bring his action on the

case. 3. Where one has received money of another's,

without any valuable consideration given ; for the law
construes this to be money received for behoof of the

owner only, and implies that the receiver promised and
undertook to account for it to the true proprietor. This
is a very extensive and beneficial remedy. It lies for

money paid by mistake, or on a consideration which
happens to fail, or through imposition, extortion, or op-

pression, &c. and it is applicable to almost every case

where the defendant has received money which, ex mquo
et bono, he ought to refund. 4. Where one has expend-
ed money of his own for behoof of another, at his re-

quest. Here the law presumes a promise of repayment,
and action will lie on this assumpsit. 5. Where there is

a balance upon a stated account between two merchants,

or other persons ; for the law implies, that he against

whom the balance appears has engaged to pay it to the

other, though there be no actual promise. 6. Where
one undertakes any office, employment, or trust, the

law implies a contract between him and his employers,

that he shall perform it with integrity, diligence, and
skill: And if any injury accrues to individuals from the

want of those qualities, they have their remedy by a

special action on the case. Thus, if a public officer is

guilty of neglect of duty ; if a sheriff does not execute
a writ sent to him, or wilfully makes a false return, he
shall be liable in damages to the party aggrieved, &c.
The same remedy lies where a person exercising any
profession or trade, fails to perform his duly towards
his employers in a fair and honest manner; and also in
cases of warranty upon a sale. See Blackst. Comment.
b. iii. ch. 9. Jacob's Law Diet, (z)

ASSUMPTION, a town in Paraguay in South Ame-
rica, the capital of the province, and the seat of a bishop.

It was built in 1536, upon the eastern bank of the river

Paraguay, about 50 leagues above the confluence of that

river with the Parana. It is remarkable for the salu-

brity of its dimate, and the fertility of the soil. Cattle,

sheep, horses, and mules, are bred in the vicinity, and
its productions are wheat, maize, sugar, tobacco, cotton,

yuca, and mancoe. The houses, which consist of only
one floor, are built of stone or brick. The streets are
crooked and obstructed with wood and stones, and the
principal square is overgrown with grass. Besides the
cathedral, there are three parish churches, four con-
vents, and a college, where grammar, philosophy, and
theology are taught. In the vicinity of the city is a lake,

with a high rock in the middle, which rises in the form
of an obelisk to a great height. Population 7088. E.
Long. 57^ 40' 19",' S. Lat. 25" 16' 40". See Vmjages
D'Azora, Paris, 1809, vol. ii. p. 317. (o)

ASSUMPTION Isle, one of the Marianne, or La-
drone islands, in Polynesia. According to La Perouse,

it is a conical island, of volcanic origin, and is about 9

miles in circuit, and 400 yards above the level of the

sea. To the height of about 40 feet from the sea, the

surface is black like coal. The lava seems to have co-

vered the whole island within 80 yards of the shore.

The summit of the island was vitrefied like black glass;

and as the lava was not decomposed, and a sulphureous

smell distinctly felt at sea, at the distance of half a

league from the coast, it is supposed that an eruption

had lately taken place. Neither human beings nor

quadrupeds were found on the island. See La Perouse's
Voyage, vol. i. p. 24. E. Long. 146° 12', N. Lat. 19" 6'.

ASSURANCE. See Annuities and Insurance,

ASSYRIA.
Assyria was a kingdom in Asia that derived its name
from Ashur, the second son of Shem,,and the grandson

of Noah, who, either in obedience to the command, or

dreading the tyranny of Nimrod, migrated from the land

of Shinar, and took possession of that region. Though
it may be impossible to define exactly the limits of this

country, yet we cannot be far from the truth if we make
it of the same extent with the modern province of Cur-
distan. It was bounded on the west by the river Ti-

gris ; on the north by Armenia, from mount Niphates
to lake Van; on the east by Media and the mountains
Choatras and Lagros ; and on the south by Susiana, now
Chusistan, a province of Persia. The principal rivers

of Assyria, besides the Tigris, which divided it from
Babylon, are the Lycus, or little Lab ; the Caprus, or

great Lab; and the Gorgus, or golden river; all which
swell the Tigris with their tributary streams. The
whole country is said to have been remarkably fertile

in ancient times; nor ought its present barrenness to

be objected, when we remember that it has so often

endured all the ravages of war, and that the indolence

and barbarism of its inhabitants allow it to remain a
desolate wilderness.

The great antiquity which is given to this kingdom,
extending beyond tlie period when letters were invented,

and the fabulous spirit of its first annalists, have involved

its history ui darkness, wliich it is not possible, at this

distance of time, to dissipate. In such circumstances,

all that can be done is to pass over, as briefly as is con-

sistent with perspicuity, the early part of its history,

which appears to be in a great measure without founda-

tion, and to narrate at greater length the events which
took place in the latter period of its existence, wliich

being supported, not only by profane authors, but by the

historical books of scripture, must be acknowledged as

true.
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Amidst the variety of opinions which have been em- stung with jealous}-, and dreading the power of his rival,

braced, it is impossible to fix the precise period when
the migration of Ashur took place. We cannot, how-
ever, be far from the truth, if we make that event co-

temporary with the dispersion of Babel, 2247 years be-

fore Christ, or at least, a few years afterwards. Short

time, however, was Ashur permitted to enjoy his new
possessions. The ambition of Nimrod, a man who, by

exercising the skill and courage of his followers against

the beasts of the field, trained them to tyrannise over

their brethren, in all probability excited him to subju-

gate the colony of Ashur; and his prudence and valour.

had fallen by his own hand. Returning to his capital,

Ninus had a son by Semiramis, called Ninyas, whom,
at his death, whicii happened soon after, he left to the
guardianship of his mother.

Semiramis appointed regent, employed the first pe-
riod of her administration in adding to the splendour of
her capital. Lakes were dug, palaces were built, tem-
ples were consecrated, and walls were raised; and the
city seemed to owe its magnificence to her alone. When
she had finished these monuments of her power and
grandeur, and visited the provinces of her empire, she

seconded by the arms of his daring veterans, enabled formed the design of signalizing her reign by martiat
him to accomplish his design. The sacred historian achievements. For this purpose she pushed her con-
informs us, that after he had founded his kingdom at quests over a great part of Ethiopia; and, not satisfied

Babylon, he conducted his forces from that land into with that success, she collected all the forces of her
Assyria, and built Nineveh,* to be the capital of that empire at Bactria, and, at the head of a mighty army,
country. It is probable, however, that he did not retain directed her march to India. As the strength of Sta
the Assyrian sceptre in his own hand, but contenting

himself with his Babylonian dominions, he delivered the

kingdom into the hands of his son Ninus, in honour of

whom the city was built, and from whose name it was
called. Ninus seems to have inherited the ambition
and martial talents of his father. Not satisfied with the

kingdom which he had thus received, he is said to have
entered into a confederacy with Ariacus, who then go-

verned Arabia, and, at the head of their united forces,

overran the kingdom of Babylon ; carried into captivity

its conquered monarch, whom, with his children, he af-

terwards slew; invaded Armenia, whose king Barzanes,

by immense presents and an inglorious submission, was
allowed to retain the nominal sovereignty of his country

;

brobates, king of India, consisted chiefly in the number
of his elephants, she endeavoured to supply the want of
them by camels, artfully dressed to rest.:mble them in
form and magnitude, and, confiding in her stratagem
and power, she invaded the territories of her enemies.
Her success at first equalled her expectations ; her fleet

triumphed over that of her enemies, in an obstinate and
bloody battle upon the Indus. Her army gained equal
glory, by taking the cities and islands of that river, ma-
king 100,000 captives, and driving before her the army
of Stal)robatcs. His flight, however, was more the ef-

fect of policy than of fear. He thus decoyed Semiramis
over the river, and led her into the heart of his king-
dom. No sooner was the ground proper for his designs,

directed his ambition against Pharaus, king of Media, than Slabrobates commanded his army to stop, and im-
whom, at the head of a mighty army, he conquered, and
afterwards, with his wife and seven children, crucified;

and, having filled the vacant throne with one of his de-

pendents, extended his conquests over the other pro-

vinces of Asia, all which, except Bactria and India, he
subdued during seventeen years of uninterrupted war-
fare. Returning home, he is said to have enlai-gcd and
adorned Ninieveh with many magnificent buildings ; but
Still indignant at the Bactrians, who had formerly re-

sisted his arms, at the head of 1,700,000 fool, 210,000
horse, and 10,600 armed chariots, he overran all the
country, in which, however, he once suffered a severe
defeat by the skill and valour of Oxyartes their king,
and laid siege to Bactria, the capital of tlie kingdom.
His power, perhaps, would have been unable to conquer
the strong fortifications of the city, and the warlike vir-

tue of its garrison, had not his courage been excited by
the beauty, and his power directed by the wisdom of
Semiramis. This lady, of whose birth and education
many fabulous stories are narrated, was born at Asca-
lon, and being married to Menon, one of tlie king's ofli

mediately attacked the front of his enemies. His ca-
valry, however, at first were thrown into disorder by the
unexpected appearance of the counterfeit elephants,
which were placed in the front of the Assyrians, and,
communicating their fears to the rest of the army, a
general rout would have been the consequence, had not
Stabrobates, with singular intrepidity, burst upon the
left wing of his enemies, where Semiramis commanded
in person, and, after wounding her with his own hand,
forced her to fly, and to lament the destruction of her
mighty army. Returning home in disgrace, a conspiracy
was formed against her by her own son; but, when she
was upon the point of falling a sacrifice, either to his
ambition or justice, she discovered the plot, and proved
that she was not unworthy of the throne, by forgiving
her son, and resigning into his hands, after a reign of
forty years, that sceptre wliich he coveted.

Ninyas inherited the dominions, but not the martial
virtues of his parents. Averse to war, either from dis-

position or policy, he wasted his time in indolence and
pleasure, and shutting himself up in his palace with

cers, she accompanied her husband in this expedition, eunuchs and concubines, he was equally negligent of
and her martial genius overcame the diffidence of her his people's happiness and his own fame. But convin-
own sex and the contempt of ours. By her direction ced that effeminate pleasures could onlv be enjoyed in
the siege was conducted, the citadel was stormed, and peace, and that peace coidd only be secured by a readi-
the Bactrians conquered. The heart and the hand of ness for war, he raised an army from all the provinces
the king were the reward of her conduct, after Menon, of his empire, which being trained under proper officers,

Gen. X. 11. Tills translation, wliicli is given in tlie marcfin of" our Bibles, is not onlv supported by men respectable for learning,
«nd venerable by their piety, but is .ilso consistent with the orig-inal text, with many of the ancient versions, and with the subject
w-hicli the historian is treating. It is improbable tliat Moses, when writing the bistoi-y'of H.am and his descendants, with perhaps niorc
than his accustomed conciseness, sliould, without the least necessity, break the series of bis narration, bv introducing circumst.inces
respecting- the family of Sliem, wliich would have appeared in their proper place, when he was afterwards treating that subject. It is
also much more probable that Ninu-od should call tlie cit\- Nineveh after the name of bis son Ninus, than that Ashur should give iv
that name from a person who was only a distant relation, and likewise the son of his enemy.

Vol. II. Part II.
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continued at Nineveh and the adjacent country during a
year, at the expiration of which they returned home, and
thtir place was supplied by a similar conscription. As
he lived without glory, it is probable he died with-

out being lamented ; but his example seems to have had
a powerful influence over his successors, who, for thirty

generations, slumbered in luxury, and did not leave be-

hind them the remembrance of one action to transmit

their names to posterity.

At the end of this inglorious period, which continued
at least 1200 years, Sardanapaius assumed the govern-
ment ; but not to vindicate the honour of his country,

nor confirm the basis of his throne. When we are told

that he laid aside the dress appropriated to his sex, we
may easily believe that he did not retain one virtuous or

manly principle. Imitating the voice and manners of
the most abandoned of women, he sui.k into the lowest

depth of debauchery, and offered every outrage to rea-

son and nature. The moment a king descends from the

dignity of his character, he is ready to be tumbled from
the dignity of his throne. Arbaces, a man brave, just,

and prudent, was governor of Media, and, indignant that

a powerful kingdom should be subject to the will of such
a monster as Sardanapaius, formed the design of free-

ing his country from inglorious servitude. Belesis, like-

wise, viceroy of Babylon, whose counsels, fx'om his ex-
ercising the office of priest and astrologer, were support-

ed by the authority of heaven, perceiving a spirit of am-
bition in Arbaces, confirmed his resolution, and assured
him, that, by the appointment of the gods, he was to

ascend the throne. In this manner a conspiracy was
formed and the standard of rebellion was raised. Sar-

danapaius, roused by danger, called forth the latent

energies of his mind, and, drawing together his forces,

he triumphed over the conspirators in three pitched

battles. Belesis, brave, sanguine, and persevering, found
his influence scarcely sufficient to confirm the waver-
ing mind of Arbaces. His exhortations were, however,
once more listened to, and the augmentation which the

rebel army received, in a few days, of the whole power
of the Bactrians, realised the hopes which he had raised.

Twice was the army of Sardanapaius routed : He, w ith

the remainder, was besieged in Nineveh ; and, at the

end of two years, the Tigris, by throwing down twenty
stadia (2i miles) of the wall, fulfilled an ancient prophe-
cy, that the city should never be taken till the river be-

came its enemy. This event extinguished the last hope
which Sardanapaius had formed; retiring into the heart
of his palace, where he had collected his treasures, his

eunuchs, and his concubines, he set fire to the splendid
pile, and was consumed in its ruins. The conspirators

levelled the city with the groimd, and subverted the

Assyrian empire, which had subsisted, according to

Ctesias, 1400 years.

Such are the ovitlines of the Assyrian history, as hand-
ed down by several ancient writers, and received by
some of the modern. We have, however, ventured to

express our suspicions of its truth, and we did so for

the following reasons: 1. Though many historians, Dio-
dorus Siculus, Justin, Castor, SynccUus, Eusebius, &c.
have endeavoured to give respectability to this narra-

tion, by receiving it as true, yet as it is universally al-

lowed, that all their information was derived from the

original historian, Ctesias of Cnidus, the whole must
stand or fall with that writer. But Aristotle, who lived

a very few years after him, asserts, that he was altogeth-

er umvorthy of credit. The fragments of Assyrian his-

toi-y which Herodotus gives us are incompatible with his

account ; and Dionysius of Halicarnassus affirms, that

the Assyrian antiquities are involved in fable. 2. Cte-
sias must appear unworthy of credit, from the nature of

the events which he relates. His history of India is uni-

versally allowed to be a fiction, as it is filled with actions

and events which never could take place. But his As-
syrian history is disgraced by the same improbabilities.

Who can believe that Ninus, soon after the flood, could
lead to battle millions of men ; that Semiramis, at the
age of twenty, could perform the exploits which he as-

cribes to her ; could employ two millions of men in build-

ing cities, and pi-ocure three hundred thousand skins of
black oxen to dress her camels in the form of elephants?
3. The boundaries which he assigns to the Assyrian em-
pire are incompatible with the extent of other nations at

that period. It appears from the writings of Moses, that

Chedarlaomar, king of Elam, a country which lay to the

south-east of Shinar, was a prince independant of As-
syria, at a time when, according to Ctesias, his country

must have composed a part of that empire. The pos-

sessions of the Israelites, and the neighbouring nations,

in the times of Joshua, and the Judges likewise, can
never be reconciled with his account of that empire

;

and, at the period of the Trojan war, Priam's dominions
must have been subject to Assyria ; a circumstance
which the silence of Homer renders altogether impro-
bable. 4. His history is also inconsistent with the his-

tory of the Assyrians recorded in scripture. The scrip-

ture not only represents David extending his conquests
over a great part of the country on the side of the Eu-
phrates, and Benhadad and Hazael governing Syria as

an independent state, but Pul is the first king of As-
syria which the inspired writer mentions, from the time
when that country was planted by Ashur ; and that he
was in reality the founder of that empire, is proved by
Sir Isaac Newton's Chronology of Ancient Kingdomg.
5. In the long list of Assyrian kings which Ctesias gives,

not above two or three have the least affinity with the
names of the Assyrians mentioned in scripture. The
whole is almost composed of Greek, Persian, and Egyp-
tian names ; which, though very common in the coun-

tries to which they belonged, were altogether unknowB
in Assyria.

The ancient empire of Assyria, if it ever existed, be-

ing overturned in this manner, three kingdoms are said

to have arisen out of its ruins. Arbaces ascended the

throne of Media; Belesis was rewarded with the king-

dom of Babylon ; and Pul was acknowledged as monarch
of Assyria. Without vouching for the truth of this di-

vision, we have no hesitation in asserting, that what re-

mains of the' Assyrian history is entitled to belief; and,

if we could add any authority to the opinion of those

who maintain that Pul laid the foundation of the As-
syrian dynasty, we would willingly grant them our suf-

frage. Though doubts may be entertained with respect

to the manner in which Pul acquired the sceptre, yet

we are certain that it was in his hand about 771 years

before Christ. It is probable that he entered into an al-

liance with the Syrians, or reduced them to submission,

as he must have marched through their country to in-

vade Israel, which he did under the usurpation of Me-
nahem. Menahem was allowed to retain the nominal

sovereignty of Israel, by yielding to the invader 1000 ta-

lents of silver, and the independency of his kingdom,
Pul returned to his own country, after extending his fame,

and perhaps his dominions, by the submission of acre-

I
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ral nations upon his march. It has been said, but with-

out any certain Ibundation, that Jonah was sent to preach

repentance to Nineveh under his reigu. Having given

the sovereignty of Babylon to liis youngest son Nabo-
nassar, he died, and lett his Assyrian dominions to liis

elder son Tiglath-pilescr.

Tiglalh-pueser not only succeeded to his throne, but

to his designs. He invaded the kingdom ot Israel un-

der the reign of Pekah, overran its northern provinces,

and carried captive to Assyria, the tribes ot Naphtali

and Zebulon, witn pan ot the descendants of Manasseh,

Reuben, and Gad. Pekah afterwards joined in alliance

with Rezin, king of Syria, and, at the head of the con-

federate army, invaded the territories of Ahaz, king of

Judah. Ahuz, dreading the power of his enemies, pilla-

ged the temple of its gold and silver, which, with the

treasure of his palace he sent to purchase the aid of

Tigiath-piieser. Induced by the presents and submission

of Ahaz, the Assyrian king invaded the dominions of

Rezin, took Damascus, carried its inhabitants to Kir,

slew the vanquished monarch, and, fulfilling the predic-

tions of Isaiah and Amos, put an end to that ancient

kingdom. But in the midst of his victorious career he
died, and was succeeded by Shalmaneser, his son.

Shalmaneser prosecuted the war which his father had

begun, invaded the territories of Hoshea king of Israel,

reduced Samaria, and imposed an annual tribute upon
that kingdom. Hoshea, however, soon aspired at his

former independence, and, for this purpose, entered into

an alliance with Sabacus, an Ethiopian, who in scripture

is called So, and who had made himself master of Egypt.

A refusal to pay the annual tribute was looked upon as

a declaration of war. Shalmaneser, with a powerful ar-

my, advanced to punish his presumption, and, having
conquered all the country, besieged the king in Samaria.

The valour of its inhabitants defended the city for three

years; but the power and perseverance of the Assyrians
at last prevailed. Samaria was taken ; Hoshea was
thrown into chains and into prison ; the inhabitants were
transported to Media ; their place was supplied by a

colony from Babylon ; and the kingdom of Israel, and of

the ten tribes, which had existed about 250 years after

its separation from Judah, may now be said to be brought
to an end. The fate of Hoshea did not intimidate Hezeki-
ah, king of Judah. No sooner did he ascend the throne,

than he refused to pay the tribute which his father Ahaz
had paid, and set at defiance the Assyrian power. The
time for asserting the independence of his country was
chosen with the most consummate wisdom. Shalmane-
ser was then engaged in war with Elulaeus king of Tyre.
Several Phoenician cities wliich had belonged to the Ty-
rians having revolted, submitted to Shalmaneser, and
claimed his protection. But the Tyrian fleet joined

battle with the combined squadrons of Assyria and Phoe-

nicia, gained a complete victory, and convinced Shal-

maneser that it was vain to contend with his enemies
by sea. Turning therefore the siege of Tyre, which he
had begun, into a blockade, he retired into his own do-
minions; and thouc;h the city was reduced to the great-
est difiiculties, ytt at the end of five years it was deliv-

ered from impending ruin by the death of Shalmaneser.
His son Sennacherib, who in scripture is also called

Sanson, succeeded him, and i-esolved to punish Heze-
kiah for the insult which he had ofT'-r^-d to his father's

authority. For tliis purpose, with a mighty army, he in-

vaded the land of Judah, besieged Lachish, and threat-

ened, after the reduction of that city, to invest Jerusa-

lem itself. Hezekiah, dreading his power, sent him a

submissive embassy ; and by paying 300 talents of silver

and 30 talents of gold, purchased an insidious and an in-

glorious peace. No sooner had Sennacherib received the

money, than, disdaining his oaths and engagements, he
prosecuted the war with as much vigour as if no treaty

had been made, and sent three of his generals, and a

powerlul army, to besiege Jerusalem. But being in-

formed that Tirhakah, king of Ethiopia, joined by the
power of Egypt, was advancing to assist Hezekiah, he
marched to meet the approaching enemies, defeated
them in battle, ravaged their country, and returned with
the spoil to finish the siege of Jerusalem. Whilst the
distress and piety of Hezekiah implored the assistance

of God, the insolence and blasphemy of Sennacherib
drew down his vengeance ; and, in fulfilment of Isaiah's

prophecy, the sacred historian informs us, that the an-

gel of the Almighty slew in one night 185,000 of the

Assyrian army. Overwhelmed with this destruction, he
returned into his own dominions ; and enraged with
shame and disappointment, not only with the ruin of his

army, but also with the defection of Media, which seems
to have thrown off his yoke at this favourable time, he
exercised the greatest cruelty to his own subjects, but
especially to the Israelites, who had been carried cap-
tive into that country. His tyranny roused the indigna-

tion of his own family ; and, as the prophet had foretold,

two of his sons, Adrammelech and Sharazcr, slew him
while he was at his devotions in the temple of his god
Nisroch, and Esar-haddon, his third son, reigned in his

stead.

When this prince ascended the throne, the kingdom
of Assyria was greatly weakened by the unsuccessful

wars and tyranny of his father. Though he appears to

have been brave, fortunate, and ambitious, yet, that his

kingdom might recover strength, he wisely for some time
remained in peace. When vigour was thus restored to

his dominions, the kindred race of Babylonian kings be-

came extinct, and during an interregnum of eight years

that kingdom was distracted with internal divisions.

Esar-haddon improved that favourable opportunity, and
either by power or policy annexed the kingdom of Baby-
lon to his own dominions. Powerful by this union, he
marched against the kingdoms of Israel and Syria, which
had been almost annihilated by Shalmaneser, transplanted

the remainder of their inhabitants into Assyria, and ex-

tinguished their names from amongst the nations. He
then reduced the kingdom of Judali to become tributary,

took Manasseh prisonei, and sent him in chains to Baby-
lon. From Judah, he marched to the invasion of Egypt
and Ethiopia ; subdued these nations ; and having ex-

tended the boundaries and the fame of the Assyrian
empire, after a reign of 39 years, died, and left his domi-
nions to his son Saosduchinus.

Saosduchinus appears to hate been a mild, a gene-

rous, and a peaceful prince. Prideaux, Rollin, Sec.

writers of great respectability, imagine, that he was the

Nabuchodonosor mentioned in the book of Judith ; but

tlicir opinion seems to have no foundation. All the ac-

tions tlierefore which have been ascribed to him under

that name belong to his successor, to whose time and
circunistances only they can be reconciled. It is pro-

bable, however, that the t;encrosity of his nature re-

stored Manasseh to his kingdom, and allowed Egypt to

enjoy that liberty which it had recovered, and was

resolved to defend by arms. After a reign of tw.nty

years he died, and was succeeded by his son Chyniladon.
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Chyniladon, the Nabuchodonosor mentioned in the

book of Judith, was an active and warlike prince. In

order to subdue Media, which had lately asserted its

independence, he summoned the whole power of his

dominions. All the eastern nations, who belonged to

him, crowded to his standard ; but the Persians and the

nations on the west, from Ciliciato the confines of Ethio-

pia, rejected his con\mands with disdain. Undismayed
at this revolt, he marched to the invasion of Media,
joined battle with Arphaxad, who governed that country,

on the plains of Ragau, gained a complete victory, pur-

sued and slew the vanquished monarch, stormed and
pillaged Ecbatane, the capital of that empire, and re-

turned in triumph to Nineveh. No sooner were the

rejoicings for this victory over, than he resolved to punish

the nations who had refused to assist him. For this

purpose he sent Holofernes, general of his army, to de-

stroy by fire and sword whoever should oppose him. The
command, dictated by revenge, was executed by cruelty ;

and the march of Holofernes through Mesopotamia,
Cilicia, and Syria, was marked with desolation. The
brave inhabitants of Bethulia first dared to oppose his

progress. Fired with indignation, he invested the city,

cut off every supply of water, and reduced the place to

the utmost distress. The beauty and courage of Judith,

if we believe the book which bears her name, saved her

city and country from inevitable destruction. Ventur-
ing to approach the hostile camp, she soon insinuated

herself into the tent and affections of Holofernes ; and
in the dead of night, when her watchful eye beheld him
buried in sleep and wine, severed his head from his body
with his own sword, and escaped to her friends. The
death of the leader struck his army with consternation ;

and in their sudden flight, they lost their baggage, and
were pursued with great slaughter. Chyniladon seems
not to have long survived the destruction of his army,
and his throne was filled by Sarac.

Sarac, who, if the supposition of Sir Isaac Newton be
well founded, was the real Sardanapalus, upon his ac-

cession to the throne, committed the government of

Chaldea to Nabopallasar, who appears from his name to

have been an Assyrian, and was perhaps a descendant
of Nabonassar, king of Babylon, formerly -mentioned.

The weakness and effeminacy of Sarac appears to have
excited contempt, and the kingdom of Babylon roused the

ambition of Nabopallasar, who immediately rebelling

against his sovereign, seized the throne, and maintained

the independence of that kingdom. In order to es-

tablish his authority, he entered into an alliance with

Cyaxares,king of Media, and confirmed that alliance by

the marriage of his son Nebuchadnezzar with Amyte,
the daughter of Astyages, son of that monarch. The
union of their forces, and the invasion of Assyria, im-

mediately followed. Sarac was either afraid to meet
the confederates in the field ; or, if he did, was soon dri-

ven within the walls of his capital. The Assyrian mo-
narch waited not the issue of the siege, but, yielding to

despair when he saw the city invested, set fire to his

palace, and perished in its ruins. The Babylonians and
the Medes took and destroyed the city ; and, according to

the predictions of Isaiah, Nahum, and Zephaniah, sub-

verted the Assyrian empire, which, from the days of Pul,

had existed about 150 years.

The governm.ent, laws, religion, learning, customs.

Sec. of the Assyrians are involved in great obscurity.

Their kingdom at first was undoubtedly small, and'must

have continued so for many ages ; for the adrenturers,

who shared the fortunes of Ashur when he settled in
that country, though represented by many historians as
numerous, must have been few, as that migration took
place a short time after the flood. When they had af-

terwards extended the boundaries ol ihcir empire, we
find their kings were hereditary and despotic ; and hence
their laws must have been few and arbitrary. The
whole kingdom was divided into provinces, over which
viceroys were appomted ; the people were distributed
into tribes ; and occupations or professions were here-
ditary. There were great councils appointed by the
people for the management of public affairs ; but though
these claimed the privilege of acting in conjunction with
their sovereign, yet they appear to have been altogether
under his controul. The first was composed ot military-

officers who had retired from the army ; the second of
nobles ; and the third of old men. The king likewise
appointed three tribunals : the first disposed of young
women in marriage, and punished adultery ; the second
took cognizance of theft ; and the third of every other
crime. The manner in which young women were given
in marriage, though prevalent among other nations, is

too remarkable to be omitted here. As no parent had
the power of disposing of his own children, all the young
women, when marriageable, were assembled on a certain

day at an appointed place ; and the most beautiful were
sold, one after another, by public auction, to the highest
bidder. The money which was thus acquired, was por-
tioned out among those, whom no person would accept
without some pecuniary consideration, and who were af-

terwards offered to those who would take them with the

least sum. As no person was allowed to use his wife»

ill, or to carry her to a foreign country, when any party

could not agree, they were permitted to separate, and
the money which the husband had received was to be
repaid. In the religion of the country, idolatry was so

firmly rooted as to lead their kings to affect divine hon-
ours, and induce the people to offer even human sacrifices

to their gods. Their learning partook much of the na-

ture of superstition, and was chiefly employed in explain-

ing the phenomena of nature as portending good or

evil ; in expounding dreams, and in using enchantment^
They, however, as well as the Egyptians, claim the

honour of inventing alphabetic writing, the origin of

which must for ever remain in obscurity. The few
remains of writing which these nations have transmitted

to us, prove that their characters nearly resembled each
other, and were arranged in the same manner from right

to left. But as the government and manners of the

Assyrians were almost, if not altogether, the same as the

Babylonians, we shall speak of them more particularly

when we come to the history of that people. See Strabo,

lib. xvi. Herodotus, lib. i. ii. Juatin, lib. i. Diodorus Sic.

lib. ii. Pliny, lib. vi. cap. 13. and 26. PtoL lib. i. cap. 2.

Pomfion. Mela, lib. i. cap. 2. R,\\an. Var. Hist. lib. iv.

cap. 1. Newton's Chronology. RoUin's .Ancient History.

Fourmont's Rejlexions sur L'Origine, &c. et des jinciens

Peu/iles, Cumberland's Origin. Gent. Anticj. Goguet's
Origine des Loix, vol. i. Univers. Hist. vol. i. p. 287 ; vol,

iv. p. 242 ; vol. v. p. 17. (n)

ASSYTHMENT. See Assithment.
ASTARTE, AsTAROTH, or Ashtaroth, the name of

one of the Syrian goddesses, corresponding with the

Venus of the Greeks, the Mithra of the Persians, the

Isis of the Egyptians, &c. A famous temple was erec-

ted to this divinity at Hieropolis, in Syria. Three hun-

dred priests attended at her altar, and were constantly
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employed in offering sacrifices. She is represented on
some medals -vvilh a long habit, covered with a mantle,

which is tucked up on the left arm : one of her hands is

stretciied forward, and in the other is placed a crooked
staft", in tlie torm of a cross. Sometimes she is exhibi-

ted as a half naked female, someiimes in a chariot, and
at other times seated on a lion, witli a thunderbolt in her

hand. See Lucian De Hyr.a Dea. Cic. De jWu. Deor. lib.

iii. cap. 23. Dion. lib. Ixxix. Ncroclian, lib. v. Gibbon's
Hist. chap. vi. vol. i. p. 202. [w)

ASTER, a genus of plants of the class Syngencsia, and

order Polygamia Superflua. See Botany, (w)

ASTERIAS.* See Helminthology.
ASTEROIDS, a name given by Dr Herschel to the

four new planets, Ceres, Pallas, Juno, and Vesta, which
he supposes to be bodies of an intermediate nature be-

tween the planets and comets of our system. As these

bodies are now universally regarded as planets, or, by
some, fragments of a large planet which formely existed

between Jupiter and Mars, it is unnecessary to state the

reasons urged by Dr Herschel for giving them a new
appellation. See P/iil. Trans. 1802, Part ii. p. 213.;
also Astronomy, and Meteoric Stones ; where we
shall endeavour £o shew, thai tlie stones which have
fallen from the atmosphere, are the lesser fragments of

the large planet which the new planets formerly com-
posed, (o)

ASTHMA, or difficulty of breathing. See Medi-
cine.

ASTI, the AsTA Pompeia of the ancients, is the capi-

tal of the department of Tanaro, and is situated in a

delightful valley on the banks of the Tanaro. This city

is remarkable for the splendour of its public buildings,

and the numerous villas with which it is surrounded.
Besides the cathedral, which is an elegant structure,

W"itli a lofty roof and fine cupola, there are more than

thirty churches. The extensive walls which enclose the

suburbs, are in a state of decay. In the year 1 103, when
Alaric was defeated by Stilico, the inhabitants of Asti con-

ducted to their city the wives and cliildren of that prince,

with the spoil which had been taken from him. There
are springs in the neighbourhood from which salt is pro-

cured, and the territory around produces excellent

wines. This town was foi-merly the capital of the

county of Asti, and the scat of a suffragan bishop of

Milan. Population 21,225. E. Long. 8° 21', N. Lat. 44°

50', (o)

ASTORGA, a city of Spain, is situated in a fine

plain in the kingdom of Leon, on a little eminence, sur-

rounded with high walls, still in consideraljle repair, and
supposed to have existed since the time of the Romans.
It is the scat of a bishop. The cathedral is a very large

and fine ancient stone building, erected in the i2th or

• ASTERIA,of the ancients. This stone is supposed
to be the same as the sapphire of the moderns. Saus-
sure supposes that the Asteria is an oriental sapphire

;

because some of the varieties of the latter, when cut in

particular directions and exposed to the sun, exhibit the

appearance of a star of six rays. This effect depends
upon a reflection of light in the interval of the laminae of

the stone. Pliny [A''at. Hist, book xxxvii.) supposes the

Asteria to be vrhat is now called Cat's Eye. For says

he: " inclusamlucem/;;//!i7/<cmodo quandam continet ac"

transfundit cum inclinatione, velut intus anibulantem ; ex
alio atque alio loco reddens." Cutbush.

13ih century. There is a gatew.iy of this cathedral,
ornamented with numerous and curious figures cut in the
stone

;
and in the church are pulpits and seats of carved

wood, representing in alto relievo various pieces of
scripture history. The houses are large, with courts in
general in the centre ; before you enter which, there is a
double gate with a loop-hole from above to peep at the
person who knocks. Though the houses are roomy
enough, they want the comfort of fire-places in a country
where the winters are by no means mild. They look
as if they had been built in more flourishing times.
Population 4000. E. Long. 6° 25', N. Lat. 42'^ 33'. For
the facts in the preceding article, the editor is indebted
to Captain Pasley of the Royal Engineers.
ASTRABAD,a town of Persia, romantically situated

at the south-east extremity of the Caspian Sea, near a
considerable bay. A chain of mountahis rises behind
the town, and the soil is in general sandy and barren.
The province of Astrabad produces silk, rice, and cot-
ton ; and trades chiefly with Candahar. Astrabad has
for a long time affected independence, though the inha-
bitants have suffered severely in the attempts that have
been made to reduce them. E. long. 54°, N. lat. 36° 50'.

See Hanway's Travels, vol. ii. p. 422. (ly)

ASTRACAN, or Astrakhan, the greatest city in
Asiatic Russia, and the capital of a viceroyalty of the
same name. It is built on several eminences, which are
surrounded by the marshes of the Volga, not far from-
the outlet of that river into the Caspian Sea. This ci-

ty, being the great emporium of the Russian commerce
in the east, is furnished with a dock-yard, spacious
quays, and stores for naval equipment ; and its port is

frequented by a numerous shipping. The permanent
inhabitants, it is said, do not exceed 20,000 ; but, in-

cluding those who have only a temporary residence, the
whole population may be estimated at 70,000 souls.
Here may be seen adventurers from all parts of the
globe, Russians, Germans, French, British, Italians,

Swedes, Georgians, Persians, Tartars, Armenians,
Greeks, Kabardinians, Indians, and people from Ethio-
pia and America; who being generally dressed in the
costume of their respective countries, altogether form
an assemblage not to be equalled for variety in the
whole world. The houses are for the most part coh-
structed of wood, a circumstance which has frequently
been the cause of much loss by fire ; and the attempts
of government to enforce the use of brick have hitherto
failed. There are here 25 Russian churches and two
convents. The established religion is the Greek, but
all denominations are tolerated. Arminians, Papists,
Lutherans, Mahometans, and even the followers of Bra-
ma and Buddhu, have places of worship after the man-
ner of their own countries. The walls of the cily are
much neglected, but it is commanded by a respectable
fortress, garrisoned prhicipally by Russians.
The district or viceroyalty of Aslracan is of prodi-

gious extent ; comprehending the old Tartarian king-
dom of that name, the Caucasian country, and the north-
eastern division of the Kuban. The jurisdiction of the
archbishop of Astracan extends over the whole of the
province. This is the only government of the empire
which is washed by the Caspian. The other Russian
ports on this sea, besides Astracan, are Kisliar and Gu-
rief. This last is a considerable place, and is protected
by a strong fort. The chief rivers are the Volga and
the Ural, which both fall into the Caspian. The forts,

-or redoubts, as they are called, on the eastern frontier.
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are numerous ; and are garrisoned by the Kozaks.

These have generally a corps of 12,000 men ready to

act, at a short notice, against the Kergishes, wlio infest

these parts. For this service the Kozaks enjoy the free

grant of the lucrative fisheries on the Ural.

The general aspect of this country is characteristic

of its inhabitants ; it is nearly in a state of nature.

The hand of industry has, comparatively speaking, ef-

fected nothing in these immense regions, which, being

traversed only by a barbarous scanty population, may

very well be denominated deserts. In those places

which are not occupied by saline marshes, herds of no-

madising Tartars feed their cattle. The nature of the

soil, particularly in Astracan Proper, is adverse to the

growth of corn, since the ground is there flat and soft,

and strongly impregnated with salt ; that necessary com-

modity is therefore derived from the neighbouring coun-

tries. But, notwithstanding this defect, the fitness of

the soil for other productions is unquestionable, as we
may judge from the plants and vegetables which it sup-

ports. Besides a luxuriant vegetation, which at parti-

cular seasons adorns this neglected country, the most

delicious fruits are here found in abundance ; such as

melons of different kinds, apples, pears, peaches, apri-

cots, plums, quinces, cherries, and many other sponta-

neous productions. In 1613, the vine was for the first

time introduced, and planted with Persian stocks. It

thrives remarkably well, and produces both purple and

white grapes of the finest flavour. The vintage conti-

nues during the whole of September, when the clusters,

which grow to an immense size, are some of them sub-

jected to the press, and others packed up fresh, and

sent to all parts of the empire. Cotton is also culti-

vated with some success in particular spots ; as likewise

the silk-worm, which here finds abundance of its favour-

ite food, the mulberry leaf. These, however, are as yet

but feeble efforts towards cultivation : the extensive

plains are in general over-run with innumerable herds

of cattle, and with hares, rabbits, and wild goats.

The waters of this province are plentifully stored

with fish of most kinds. In the Caspian are caught

prodigious quantities ; but those of most value are the

white salmon, the common sturgeon, and the beluga ; of

which last species one was caught in the Ural, which

weighed 2520 pounds, and from which 720 pounds of ca-

viar were obtained. The chief occupation of the peo-

ple on the coast, and on the rivers, is fishing, which they

conduct with the utmost attention to certain established

usages.

The history of this country is totally devoid of inter-

est. In the thirteenth century it was seized by the

Monguls, one of the three great Tartar races, who, un-

der their khan Bathyus, are said to have expelled the

Russians, and to have erected it into a kingdom. Un-
der these it always continued till, in the sixteenth centu-

ry, it was wrested out of their hands, and reannexed to

the Russian empire, in which state it still remains.

The manufactures of Astracan are of considerable

importance ; of which the principal are salt and lea-

ther. Isinglass is made from the sounds of the stur-

geon and the beluga, and the substance called caviar is

the salted roe of large fish. About 40 miles to the north

of Astracan are works of great magnitude for the ma-
nufacture of nitre, of which the quantity is so abun-

dant, that cargoes of it are sent to Petersburg, and

thence sometimes exported on account of government.
There are also here manufactures of silk, linen, fell,

pitch, iron, and shagreen. This last very curious arti-

cle, which is exclusively prepared here, is made from
the hides of horses and asses, of which, pieces of the

back only are fit for the purpose. The roughness is

communicated by pressing the grains of the orach into

the leather while moist. What is called Russia leather,

is manufactured chiefly in the European provinces. It

is prepared by tanning it with willow bark, and after-

wards staining it ; in which process the oil of the sea

dog being employed, that article is supplied in abun-
dance from the shores of the Caspian, but the grand
source of wealth here is the fishery, which brings in an-

nually to the citizens of Astracan about a million of

rubles.
^

The commerce of Astracan, which is chiefly in the

hands of the Armenians, consists of two branches, those

of the land and of the sea. The towns and districts of

the upper parts of the Volga are supplied hence with

many commodities ; in return for which, the produc-

tions of the north are transmitted to Astracan. But the

Caspian trade is much greater. To Persia, Buckharia,

India, and other places, are sent linen, furs, soap, wax,
wrought gold, silver, and copper, tin, iron in bars and
manufactured, steel, quicksilver, alum, vitriol, sugar,

tea, 8cc. For these articles the returns are the follow-

ing. Raw silk to the annual amount of 3000 poods, or

120,000 pounds, wrought silk, cotton stuff's, Circassian

felts, raw cotton, sumptuous girdles, frankincense, moun-
tain honey, lamb-skins, clothes, tobacco, rice, &c. The
total amount of the exports of this province is estimat-

ed at 1,500,000 rubles, and of the imports, at 1,200,000;

so that the balance of trade is in its favour.* Astracan

is in N. lat. 46° 21' 12", and E. long. 48° 2' 45". For the

natural history of this country, and the manners and
customs of the inhabitants, see Siberia and Tahtary.
See also Pallas's Travels ; Tooke's Russia ; and Pink-
erton's Geography. (^)
ASTRAGAL, the name given to the moulding which

separates the shaft from the capital of a column, {j)
ASTRAGALUS, a genus of plants of the class Dia-

delphia, and order Decandria. See Botany, (w)

ASTRANTIA, a genus of plants of the class Pen-
tandria, and order Digynia. See Botany, (to)

ASTRINGENTS, from adstringo, to bind, is the

n^me given by physicians to those substances which
produce a contraction and condensation in the soft so-

lids, and thus increase their density and force of cohe-

sion. See Materia MfinicA, and Medicine, (^v)

ASTROLABE, ao-T^oAa/Sor, from as-T^ov, a star, and
A«|M./3av«, to take, a name given by the ancients to an in-

strument resembling an armillary sphere, by which they

made their astronomical observations. The same name
has been given to other instruments for the same pur-

pose. See Ptolemy's Almagest, lib. v. cap. 1. ; lib. vii.

cap. iv. Tycho's Astronomix Instaurate Mecanica, p. 39.

Clavii 0/iera, tom. iii. Mctius Primum Mobile, Am-
sterd. 1633. Bailly's Hist. Astron. Afodcrne, tom. i. 58,

157, 573. £ncyclo/!. Method. In Voc. Bion Oti Ma-
thematical Instruments, p. 268. (w)

ASTROLOGY, (from «5-rfi», a star, and /ayos, reason,

information,) properly signifies, the knowledge relating

to the heavenly bodies. For many ages it was consider-

ed as synonymous with astronomy. Both terms were ap-

In cornmon years the public expenditure amounts to 147,373 rubles, including' the pay of the military.
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pWeA indiscriminately to denote the history of phenome-
na, llic iiivcstigaiion of causes, and tlie prognosis of

events coiuicctcd with the appearances ol the lieavens.

Tiic first part ol the ancient astrology, or astronomy,

reUiicd to tlie motions, tUsiances, and magnitude of the

stars, and was called ^ETta^oAoyi*, the term fcereai^a, in-

cluding all the stars, as u>i. as those sublunary lumi-

nous bodies to which Arisiolle appropriated the name.
The second part related to tlie eftVcts ascribed to these

bodies, and was named Tremnxti, which was subdivided

into t«o branches, to ttivxicikov, describing the qualities

and mutual relations of the signs, and to a^ortf^ea-fcuTnaiv,

predicting the efltcts produced by the stars, either imi-

versal, extending to commonwealths and empires, or

particular, affecting private individuals and families.

In process of time, however, the word astrology was
restricted to that branch of the science which professed
to discover certain connections subsisting between the

motions and relative positions of the celestial bodies,

and the affairs of this terraqueous globe. It was sup-
posed, that the rising and setting, the conjunctions and
oppositions of planets, exerted apowerfni influence ovtn-

the fates of men, and the conduct of political bodies ;

and from this idea the study of the heavens was pur-

sued chiefly for the purpose of divination.

Two kinds of astrology have been distinguished ; na

tural and judicial. The former professes to foretell

changes of the weatlicr, as cold, heat, rain, wind, 8cc.

The latter undertakes to predict the characters and for-

tunes of individuals, and public bodies.

With regard to the origin of this chimerical science,

a considerable variety of opinion has been entertained.

There are some who think, that astrology must have
been at first the production of a barbarous age. Others
are equally confident, that it has originated from the

corruption of sounder knowledge, and that the date of

its birth is greatly posterior to that of astronomy. Plu-

tarch derives it from the doctrine of Zoroaster and the

Magi, concerning a good and evil principle ; othe s say

it has arisen from a blind polytheism, or from a belief in

the doctrine of fate.

We are not satisfied by the arguments of those who
insist that it could have only one origin. It is possible

that in different countries it may have arisen from very
different sources. In one, it may have been the first im-
pulse of the mind to believe that the stars possess an
influence over the destinies of men ; and this notion

would naturally act as a motive to observe the face of the

sky with minute and incessant attention. In others, the

idea may have been fortuitously suggested by tlie coin-

cidence of some remarkable fact, with particular astro-

nomical observations. For example, a battle, an earth-

quake, or the death of a monarch, occurring near the

time of the conjunction or opposilioti of certain planets,

might originally give the hint. In other cases, the opi-

nion might be the offspring of one of the prevailing ar-

ticles of belief in times of heathen superstition. When
a lawgiver or a hero expired, his soul, according to the

popular creed, ascended to one of the bright luminaries
of the sky ; and by a very easy process of the mind, the

attribut'js which distinguished him in his mortal state,

were transferred to the residence of his deified spirit.

The man whose fortune it was to be born during certain

favourable positions of such a star, might therefore
hope to be under the patronage of the hero or the sage,
whose smile wclcomrd him to this lower world. For
this reason, says Lucian, Ascalaphus was said to be the

son of Mars, as having been born under the benignant
aspect of that deity, and therefore he was destined to

become a warrior. Thus also Minos was called a son
of Jupiter, because, under the influences of that planet,

he was born to a throne.

If we inquire into the opinions of men in a state of
barbarism, we shall find reason to conclude, that the
foundations of astrological delusion are laid at a very
early period. In climates where the sky is almost al-

ways serene, the magnificence of the starry heavens
could not fail to excite the wonder of the first inhabit-

ants. The most obvious impression would be, that the
blue expanse was an arch of immeasureable dimensions,
studded with brilliant spots. But this idea would be
overturned in an instant. Though savages are not much
disposed to speculate concerning causation, they always
ascribe motion to the impulse of a living being ; and as

the simplest solution of every such appearance, they
suppose life to be inherent in the body which moves.
There is no language which does not bear the traces of

this belief. Every fountain and every stream, is at first

conceived to be " living water ;" every motion of the air

is the breathing of a spirit ; and the clouds floating on
high are upborne on " the wings of the wind." Whence
can the motion of the planets proceed, but from anima-
tion ; and, if they are animated, it is easy to imagine
that their power is incomparably superior to human.
When such an idea gains admission, the imagination
knows not where to stop.

In more advanced stages of society, the opinion, that

the stars have an influence over terrestrial things, might
appear to be confirmed by observations which are not
quite S' visionary. Certain appearances in the heavens
being associated with corresponding changes in the sea-
sons, were supposed to be either the efficient causes, or
the invariable signs of these changes. The variations in

the temperature and gravity of the atmosphere, the
ebbing and flowing of the sea, and the fertility of the
earth, were very early ascribed to the power ot the sun
and moon. And why should the planetary bodies be
excluded from a share of the same dominion ? or why
may we not conceive, that their influence is as great over
the bodies and minds, the actions and fortunes of men,
as the rule of the greater lights is over the vast king-
doms of the ocean, the air, and the earth ? Nay, is it

not conceivable, that those apparently minute lumina-
ries, whose number defy human calculation, may have
been appointed to regulate the destinies of the number-
less individuals who inhabit the earth, to each of whom
it is possible that a particular star has been appropriated,
as the guide of his conduct, and the arbiter of his fate ?

And might not this opinion seem to be strengthened by
the consideration, that as many of them have no appa-
rent connection with the great changes, it may be their

exclusive province to preside over the incidents which
occur in the minuter portions of the world?
We shall here take notice only of another opinion,

still less unphilosophical, which might have a tendency
to confirm the belief, that the stars exercise a certain
degree of influence over the moral world. All men
have ol served, that the bodily constitution is sensibly

aftcctcd by the modifications of the atmosphere. All
men of rofler tion know also, that the state of the body,
and that of the mind, are intimately connected. If the

heavenly bodies h'lve an influence on the atmosphere,
why may they not, through the medium of the atmo-
sphere, affect the human body ? and why may they not,
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through the intervention of the body, affect the dispo-
sitions and passions of the mind ? Is it not very gene-
rally believed, that climate has great efficacy in forming
the human character ? and, if a few degrees of the ther-

mometer are capable of accounting for the varieties of

intellectual capacity, for the strength or weakness of

passion, for the liveliness or defect of imagination, for

the activity or torpor of all the faculties, is it irrational

to conclude, that these varieties are to be ascribed to

influences from the celestial regions ? Is it not possible,

also, that other modifications ot the air, besides tempe-
rature, gravity, dryness, or moisture, may descend from
the different parts of the solar system ? What we call

light is an influence of the sun, without which the or-

gan of vision would be useless .' Is it not possible, that

influences from some other parts of the system may be
necessary to enable us to hear, to smell, and to taste

;

to reason, to remember, to love, and to desire ? These
influences, indeed, are not perceptible to sense ; nor are

they deducible from any general principles ; but they
are not inconsistent with analogy. We suggust these

ideas as not altogether destitute of plausibility ; and we
think we have observed something resembling them in

the writings of some of the ancients, who believed in

two kinds of influence, the one immediate, and the other

remote ; the one discoverable by the senses, the other

eluding the most inquisitive observation ; the one called

5j Eyys(9-£v invoice, the Other >i di!^(^uS'>KKtti aiS'ioi ipvirii.

There is certainly little solidity in the greater num-
ber of these opinions. But if we were even to admit
all that has been suggested, the foundations of astrolo-

gical science must be regarded as very infirm. How
can such influences, as those which have now been hint-

ed at, be reduced to any calculation ? Were we even to

abandon all, except what is called natural astrology, it

would require a series of the most correct observations,

for thousands of years, to enable us to form tables,

shewing the connection between the position of the

stars and the changes of the weather. This would be

only an approach to science; and, with regard to the

more recondite influences, tliesc tables could scarcely

furnish matter for any rational conjecture.

It is unnecessary, however, to expose the frailties of

this airy structure. We are considering it only as a cir-

cumstance worthy of notice in the history of the aberra-

tions of the human mind.

That astrology has arisen from different sources, ap-

pears highly probable also, from the marked diversity of
opinions which have prevailed with respect to its founda-

tions among those who have given it the greatest credit.

Some have regarded the stars merelv as signs of the

events which are to follow : The heavens, they have
said, are a divine volume, in whose lucid characters the

skilful may read the various occurrences of human life.

There all the chances and changes of temporal things

are represented by a kind of prospective hieroglyphics.

The actions of men, and the fate of nations, are all

written by anticipation in the prophetic archives of the

firmament. This is the theme which occupies the cu-

rious inquirer into the language of the heavens, whose
object it is to detect such mystical relations as elude the

notice of earth-born men :

- Specvilataque longe
DeprencUt tacitis di)minaiitia legibiis astra,

Et totum alterna mundum latiojie moveri,
Fatorumque vices cerds discernere signis.

Manil. lib. i.

The more general opinion, however, has been, that
the positions of the stars are not only the signs, but the
causes of the changes which succeed them. The sun
and moon, which rule the day and the night, are sup-
posed to rouse or still the raging of the seas, and to ex-
cite or assuage the fury of the people. In the same
manner, every other change which occurs on the sur-
face of the globe, is ascribed to solar, or lunar, or plane-
tary influence ; and every shade of character is account-
ed for, by recurring to the martial, venereal, mercurial,
jovial, or saturnine influences which predommatecl at

the natal hour, and which continued to operate till the
latest moment of life.

Those who believed that the stars are animated, might
entertain another idea, much more poetical than puilo-

sophic. Between the most remote pans of the universe

sympathies are established. All the divisions of nature
harmonise, and reciprocally actuate each other. The
stars may affect the earth, but the earth also affects the

stars ; and it is possible to acquire such a knowledge
of their mutual actions, as not only to predict the changes
which the former may produce in the latter, but, to ».

certain extent, to rcguiaie the operations of the cause,
and modify the degree ot the efi"ect.

Carmina vel cseio possunt deducere lunam.

We forbear, however, to enter more particularly into

the investigation of the sources to which astroiogy may
be traced. It is abundantly obvious, tliat it was at first

very intimately allied with superstitious notions and ido-

latrous observances. It is equally certain, that all classes

of men were long so deeply infected with it, that a know-
ledge of this an was supposed to be indispensable to

men of every profession. It was the highest branch
of divination; and there was no enterprise wnich could
be safely undertaken without consulting its rules. We
do not wonder so much at the anxiety with which the
stars were considered when a city was to be founded,

or a military expedition commenced ; but tliat the func-

tions of the legislator, the judge, and the physician,

could not be exercised to any good purposes, by a man
who was not a proficient in the knowledge of celestial

influences, appears to us a very extraordinary position.

Hippocrates tells us, in his treatise Tn^i as^uv, uh^arm,

roTrm, that the art which he calls astronomy, is the most
important branch of a medical education, ('Oi/x i?iap(,icrTov

fAepoc, ^vfJL^xXXeTui ac-TpovoLLtr, it^ 'tfjTPiy.i^Vj aXX'JC ttxvv ^MfyrovA

In the same book he says, that in the prognosis of dis-

eases it is absolutely necessary to consider the constel-

lations, particularly the Dog, the Pleiades, and Arctu.

rus. Many observations to the same purpose are in-

terspersed through his works ; and an entire book is

ascribed to him, de nigmjicationt: vitx et mortis secundum
motum liaiic et asflectus Jdanetarum. We do not believe

that this idea was first started by Hippocrates, but his

writings were the means of perpetuating it ; and it is

not easy to calculate the effect which it produced on
medical practice for many ages. To this hour, the

doctrine of lunar influences, and of sol-lunar influences

on fevers and other distempers, is not entirely exploded

;

but there was a time when these influences were sup-

posed to be the chief causes of particular diseases, to

which they gave a name.
In attempting to reduce astrology to the form of a

science, there can be little doubt that the inductive me-
thod was never followed. A few insulated observations
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of casual coitwidences of events with signs in the hea-

vens, might perhaps be collected before the attempt

was made ; but, in general the interpretations were

either quite arbitrary, or the result of fanciful associa-

tions. A name which had been given to a planet at

random, was enough to serve as a perpetual index to

the efficiency which it excited. Who could doubt that

Venus was the patroness of love, and that Mars pre-

sided over arms ? But what is there in the motions of

Venus or Mars that indicates the ferocious attributes

ascribed to the one, or the graces and endearments pos-

sessed by the other ?

The early history of astrology is involved in great

obscurity. Aristotle ascribes the invention to the Egyp-

tians and Babylonians. Ptolemy asserts the same thing,

and assigns very plausible reasons for the superiority of

his countrymen, the Egyptians, in all the branches of

astrological knowledge. Cicero has derived the art

from the same origin. Lucian says, that both these na-

tions, as well as the Lybians, borrowed it from the Ethio-

pians, the original discoverers ; and that the Greeks
did not even owe the hint to any one of their predeces-

sors, but to the poet Orpheus. The more common opi-

nion is, that Eudoxus carried the knowledge of all the

branches of astronomy into Greece. And we are in-

formed by Vitruvius, that the study of genethlialogy,

or the doctrine of nativities, was transferred into that

country by Berosus, who was instructed in it by his

compatriots the Chaldaeans. He established a school in

the island of Cous, and acquired such honour by his

predictions, that (if we are not misled by Pliny) the

Athenians erected a statue to his memory; a distinction

which was conferred only on the greatest benefactors of

the state.

It is probable, however, that it is still more ancient

in India. All the astronomical knowledge of the Bra-

mins has, from time immemorial, been valued chiefly

on account of its subserviency to the formation of alma-

nacks, and the calculation of nativities. The astrology

of the Chinese also appears to be coeval with their

history.

Among the Romans, astrology was held in much
higher estimation than astronomy itself. Cicero indeed

derides it ; but there is some cause to question his sin-

cerity, when we recollect, that he numbered among his

most intimate friends L. Taruntius Firmanus, who cal-

culated a retrograde horoscope for the birth of Romu-
lus and the foundation of Rome; and P. Nigidius Figu-

lus, one of the most famous diviners of any age. Ac-
cording to Bailly, (^Hist. de I'Astron. Alod.), Geminus
had the merit of distinguishing more clearly than any

of his predecessors, between the fallacies of astrology

and the solid truths of astronomy. See Gemini Ura-

nolog.

Notwithstanding the great deference which the peo-

ple paid to the practitioners of astrology, many severe

laws were enacted against them by the emperors : they

were often banished the state ; but so rooted was the

credulity of the people, that numbers of them were
sheltered in defiance of these imperial edicts. The his-

torians of those times speak of them with the greatest

repugnance, applying to them the names by which they

were most generally known, as Chatdai, Genethliaci,

Horoscopi, and Mathematici ; the last of which desig-

nations fell into disrepute from the moment when it was
usurped by these impostors. They were never effec-

tuallv banis! ^^] from Rome, till Christianity was esta-

VoL. II. Part II.

blished in the empire. Their arts wCre condemned by
many of the fathers and councils, as idolatrous inven-
tions suggested by the devil. But Origen. contributed
in some degree to revive the credit of these predic-
tions.

Of all the astrologers in the world, the Arabians
have probably been the most extravagant. The sole

object of all their observations was to qualify them to

dive into the abyss of futurity. They were not satisfied

with calculating the fates of individuals : They foretold
the precise period when they believed the faith of
Christ and of Mahomet would be abolished ; and the
duration to which the world itself would be extended.
Such were the reveries of Albumasar, the most cele-

brated of them all.

The celebrated Roger Bacon, though a believer in

the influences of the stars, contributed to bring astrolo-

gy into discredit. He insisted, that no predictions can
be true, except those which are general, and that no
rules can afford more than a probability. His specula-

tions on the subject furnish an excellent illustration of

the sources from vv-hich the errors of astrology have
been derived. They contain all that is rational in the

foundations of the art, and something more.
During the middle ages it was a very common thing

to foretell a general deluge, or the final destruction oi

the world These predictions had the effect of exciting
universal consternation, particularly among the lower
orders. But their failure had no sensible influence in

putting an end to the delusion. The mistake was never
attributed to the defects of the art, but to the fallibility

of the artist, There was always an abundant store of

marvellous events, which corresponded in their imagi-
nations with certain antecedent signs. It was constantly

believed, therefore, that these signs had prefigured the

events ; and if the astrologers had neglected to publish
them before they happened, this was an omission which
proved that they were capable of overlooking what was
perfectly obvious, but could not demonstrate the futilitj

of the science, any more tlian an error committed by an
accountant, in a long calculation, would convince any
man of reflection, that no dependence is to be placed in

the rules of arithmetic.

Tycho Brahe was a strenuous defender of astrology,

and attempted to shew its consistency with reason and
religion. He was misled by his erroneous system of

the world. Conceiving the earth to be the centre of all

the planets and other luminous bodies, he concluded,

that the most remote parts of nature were only appen-
dages of this globe, created for the use of man. His
reasonings, proceeding on this and other unfounded
principles, abound in puerilities, and scarcely deserve a

serious refutation.

Kepler denied almost all the common doctrines with
regard to the influences of the stars ; but still he believ-

ed that the great conjunctions of the planets are capa-

ble of producing an effect on sublunary affairs. Lord
Bacon admits, that astrology is so crowdedwith super-

stitious notions, that scarcely any solidity is discernible

in it ; but still he thinks the science requires rather to

be purged from its errors, than to l)e altogether reject-

ed. He thinks there may be a sound astrology, which
may be safely used in prediction, tUough in forming
elections it requires to be very cautiously applied. He
thinks the stars may predict not onlv changes in the
atmosphere, but pestilential and epidemical diseases,

famines, wars, seditions, heresies, emigrations, and
3Z



546 AST AST

every kind of civil or political revolution of considerable

extent ; but changes affecting individuals and small so-

cieties, are not capable of being foretold witli equal cer-

tainty. (Of Augm. Scient. lib. iii. cap. 4.) This is a

very antient opinion on the subject. It is with reluc-

tance that we expose the weaknesses of a man so highly

revered
J but we must add farther, that his lordship ap-

pears to have spoken on this matter, as on some others,

very much at random. In one place he considers the

calculation of nativities as altogether superstitious, (lib.

vi. cap. 3.) ; and elsewhere he says, that astrological

knowledge gives us some apt distinctions of men's dis-

positions, according to the predominance of the planets.

(Lib. vii. cap. 3.)

Some curious facts are recorded with regard to the

delusions which astrologers have practised on them-
selves, and the stratagems which they have contrived

to maintain their credit among their dupes. Cardan,
who dealt very extensively in horoscopes, was very sel-

dom fortunate in his conjectures ; but in one instance

he used a very effectual precaution to secure himself

against being detected in a mistake. Having foretold

the day of his own death, he abstained from food, we
are told, till he died of hunger, that he might not fal-

sify his own prediction. A similar story is told of Bur-
ton, the author of the Anatomy of Melancholy. Other
instances are related, in which astrological predictions

have produced fatal effects, not through the influence

of the stars, but through the less equivocal influence of

error.

We have not adverted to the herd of vulgar astro-

mancers, who infested the English nation during the

seventeenth century,—the Heydons, the Lillys, the

Ramesays, and Whartons, some of them men of learn-

ing and of consideration in the commonwealth, but all

infected to an extreme degree with tliis irrational pro-

pensity to decypher the language of the stars. Their
vorks, which are very easily procured, contain their

own refutation.

We think it unnecessary also to reply to those who
pretend to quote the sacred writings, in support of the

opinion, that a foundation is laid for astrology in the

constitution of the natural world, and that it is some-
times referred to as an art which leads to certain con-

clusions. The signs and influences which are spoken
of, relate to no other mysteries than the economy of
external nature ; and, with regard to the " star in the

cast," no person doubts that it was a supernatural ap-

pearance.

It would be very easy to give an account of the dif-

ferent systems by which astrologers have" professed to

be regulated. But the task would be equally unprofit-

able to our readers, and irksome to us. All the sys-

tems, as we have already hinted, proceed upon arbitrary

principles; and all of them, chimerical as they are,

would require much greater labour, in the acquisition,

than is necessary, in order to gain an acquaintance with
the solid and sublime discoveries of astronomy.

The history of astrology is one of the most singular

portions of the history of human knowledge, and might
give rise to a variety of interesting reflections. Some
curious information is to be found in Sextus Empiricus
Adversiis Mathcmat. and in Ptolem. Centiloq. Many in-

genious remarks are also contained in Bailly's Hint, de
VAstron. Ancienne et Moderne. Pererius, Erastus,

Picus Mirandala, Gassendi, and many eminei;t authors,

havg written against astrology.

Those who wish for additional information, may caw-
%M\\.'iAi.m\\\. Asironomicon. Diodor. Sicul. Fabricii 5/6/.

Ch-ac. Voss. de T/ieotog. Gent. Pontan. de rebus cxt.

Eschiridi Summa Asti-. judic. Phinella rfe J^'atiirali Phi-
sion. Plan. Baptista Porta Phisiogn. Ctrl S/ieculum
Astrologia. Giuntius, Tract, judicandi revol. JVativ.

Campanella Astral. The If oris of Lilly, Siblev, Rame-
say, Gadbury, Dariot, sir George Wharton, aiid sir C.
Heydon. Agni Purana, presented to the Royal Society
of London, by lady Jones, (a)*

ASTROMETER, or Astereometer, the name given
to an instrument invented by M. Jeaurat, for finding the
rismg and setting of the planets and stars ; an account
of which will be found in the Memoirs of the Academy
of Sciences at Paris for \779. A new instrument of this

kind, more simple in its construction, and of more exten-
sive application, has been invented by Dr Brewster. A
drawing and description of this insti-ument will be found
in Nicholson's Journal, vol. xvi. p. 320, and in the /iJe-

trosfiect of Philoso/ihical Discoveries, No. 10.

ASTRONIUM, a genus of plants of the class Diceciat
and order Pentandria. See Botany, (w)

* The observations of Dr Preston on the subject of

Astrology may be acceptable to the reader. The doctor
is of opinion, that the ancient philosophers applied with

unwearied attention to discover the aspects, magni-
tudes, distances, motions, and revolutions of the heaven-
ly bodies ; and, according to the discoveries they made,
pretended to foretell future events, and to determine the

results of providence. This study became, in a course of

lime, a regular science.

That astrology, however vain and delusive in itself,

has proved extremely useful to mankind, by promoting
the excellent science of astronomy, cannot be denied.

The vain hope of reading the faults of men, and the suc-

cess of their designs, has been one of the strongest mo-
tives to induce them, in all countries, to an attentive

observation of the celestial bodies ; whence they have

been taught to measure time, to mark the duration of

the seasons, and to regulate the operations of agriculture.

The science of astrology, which is nothing more
than the study of nature, and the knowledge of the se-

cret virtues of the heavens, is founded on scripture.

Moses tells us, that the sun, moon, and stars, were

placed in the firmament, to be for signs as well as for

seasons. We find the Deity thus addressing Job,

" Canst thou bind the sweet influences of the Pleiades,

or loose the bands of Orion" ? We are instructed in the

book of Judges, that "they fought from heaven ; the stars

in their courses fought against Sisera." The ancient

philosophers were unanimous in the same opinion ; and

among the moderns wc may cite lord Bacon, and several

•others, as giving it a sanction. Milton thus expresses

himself on the subject

:

Of planetary motions and aspects

In se,\tile, square, and trine, and apposite,

Of noxious efficacy, and when tojoin

In synod unbeni^, and taught the fixed

Their influence malignant when to shower, &c.

Dr Preston remarks, "that it is universally confessed,

that astrology is the mother of astronomy ; and, though

the daughter hath rebelled against the mother, it has

long been predicted and expected, that the venerable

authority of the parent would prevail at last." Cutbush.



54^;

ASTRONOMY.
AsTBONOMV, from arr^ov, a. star, and vo^c";, a /ai^, is that

science which explains the natuie antl motions of the

planets, comets, and fixed stars; the various phenomena

which these bodies exhibit; and the laws by which their

motions are regulated.

In attempting to give a complete view of this interest-

ing science, we shall divide the subject into three parts
;

namely, 1. Desckiftive Astronomy, containing a full

account of the phenomena of the planets, comets, and

fixed stars. 2. Physical Astronomy, containing the

theory of the planetary motions. 3. Practical Astro-

nomy, containing the description and use of astronomi-

cal instruments, and the nature of astronomical calcula-

tions. But before entering on these subjects, we shall

endeavour, in a short historical sketch, to trace the va-

rious steps of the human mind, by which astronomy has

advanced from a few rude observations, to be tlie most

interesting and perfect of the sciences.

History.

In the earliest ages of society, the heavenly bodies

must have been observed under the impulse of neces-

sity and superstition, before they were examined as ob-

jects of curiosity. The sun and moon, the first subjects

of idolatrous worship, were regarded as emblems ot the

Great Being by whom the universe was created ; and

must therefore have attracted a degree of attention

which they never could have excited when considered

only as inanimate portions of his works. Even in the

occupations of hunting and fishing, by which the savage

provided for his wants, he must have recognised his de-

pendence on the luminaries of heaven ; and in the night-

ly excursions to which he was impelled either by hunger

or revenge, he must have watched with anxiety for the

returning moon to light him to his prey. In the pro-

gress of civilization, however, when man begins to draw

his subsistence from less precarious resources, he is in-

cited to the contemplation of the stars by new and more
powerful motives. Even the ructest operations by which

he cultivates the soil are dependent on the varying mo-
tions of the sun ; and he is thus led to mark the approach

of the seasons, and to fix in his rude calendar tlie period

of their return. Tlie observations which were thus

made under the powerful impulse of necessity, might,

in a temperate climate, and beneath a serene sky, be

continued when that impulse was withdrawn, and astro-

nomy might then be studied as a science, when man felt

the pleasure which springs from the exercise of his fa-

culties. We accordingly find, in those remote ages

when history and tradition begin to throw their mingled
and confused light over the affairs of the world, that

the rising and setting of the principal stars had been
carefully observed, and that the phases and eclipses of

the moon, and her occultation of the stars, had been fre-

quently recorded. By observing the times when the

principal stars were eclipsed by the light of the sun at

the evening twilight, and wlien they emerged from his

beams before the dawn of day, the progress of the sun

was traced through the heavens, and the course of the

moon and planets was carefully marked by their approach
to the fixed stars, which are situated in their path.

The revolution which the sun appeared to perform in

the starry firmament, embraced all the variety of the

seasons ; and a narrow zone which encircled his path

comprehended the orbits of all the oilier planets. In

order, therefore, to distinguish the seasons, and deter-

mine the positions and motions of these wandering bo-

dies, this zone, which the ancients called the zodiac,

was divided into twelve constellations or signs, which

were descriptive, either of the motion of the sun, or of

those operations in agriculture, and those changes of

weather, which iiiarke<l the entrance of the sun into

these arbitrary divisions.

Leaving the regions of conjecture and fable, in which

the early history of astronomy is lost, and in which the

mind is bewildered with the opposing testimonies of cre-

dulous historians, we shall proceed to detail the progress

of the Chaldeans in the study of the heavens. We are

informed by the peripatetic philosopher Simplicius, on

the authority of Porphyry, that when Babylon was taken

by Alexander the Great, C.dlisthenes collected the as-

tronomical observations of tlie Chaldeans for 1903 years,

and transmitted them to Aristotle at the desire of the

IVIacedonian king. This interesting fact receives no

support from the authority of contemporary authors, and

has therefore been rejected by several astronomers; but

we conceive that the account given by Simplicius is not

destitute of probability, and that we are scarcely enti-

tled to question the express testimony of history, when
it is not contradicted by indisputable evidence. We
know for certain, that three eclipses of tlie moon were

accurately observed at Babylon in the years "19 and 720

before the Christian aera; and it is highly probable, that,

in the temperate climate and unclouded atmosphere of

Chaldea, these were not their earliest attempts in prac-

tical astronomy. Ptolomy, who made use of these eelip-

ses for determining the mean motion of the moon, has

recorded other four lunar eclipses, the last of which was
observed at Babylon about 367 years before the Chris-

tian sera. The astronomical knowledge of the Chal-

deans is more unequivocally marked in their lunisolar

periods, which must have been deduced from a great

nmnber of accurate observations. Their period of eclip-

ses, which they called Saros, consisted of 223 lunations,

or 6585 days, 8 hours, at the end of which the moon re-

turned to the very same position with regard to the sun,

and to her own node and perigee. The eclipses, there-

lore, which were observed during one period, enabled

them to predict those which were to take place in the

period that succeeded, and all the other phenomena
which result from the combined motions of the two lumi-

naries. The accurate tables of Delambre and Mason,

make this period 6585 days, 7 hours, 42 minutes, and

31 seconds; so that the error of the Chaldean astrono-

mers amounted only to 17' 29".

The Chaldeans, if we trust to the authority of Alba-

tegnius, made the sydereal year 365 days, 6 hours, and

1 1 minutes ; and it appears from their lunisolar periods,

that their tropical year was 565 days, 5 hours, 49 minutes,

and 30 seconds. Hence we have good reasons to be

lieve, that they must have been acquainted with the pre-

cession of the equinoctial points ; a fact which they might

easily have deduced from the heliacal rising and setting

of the fixed stars, .\ristotle informs us, that the occul-

tations of the planets and stars by the moon, had been
3 Z 3
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fVeqiienily observed by the Chaldeans ; and we learn from

Diodorus, that they considered the comets as subject to

the same laws with the planetary bodies, but revolvint;

in orbits which receded to a greater distance from the

earth. From the occullations of the stars, they conjec-

tured that the eclipses of the sun were caused by the in-

terposition of the moon; but though they seem to have

been acquainted with the sphericity of the earth, they

were ignorant of the cause of lunar eclipses. Dialling

appears to have been known to the Chaldeans; and so

early as the 7th century before Christ, they sent to

Hezekiah to inquire concerning the retrogradation of

the shadow on the dial of Ahaz. Ptolemy mentions an

observation upon Saturn, which was made about the

year 228 A. C, the only one upon the planets which his-

toiy has recorded; and Diodorus Siciilus informs us,

that the Chaldeans were acquainted with the periods of

all the planets, and regarded the moon as the smallest of

the heavenly bodies, and the nearest to the earth.

It is difficult to determine, with any degree of proba-

bility, whether astronomy was first cultivated in Egypt
or Chaldea. The Egyptians, according to Diogenes
Laenius, maintain, that 48,853 years elapsed between

the time of Vulcan and Alexander the Great, and that

during this period they had observed 373 eclipses of the

sun, and 832 of the moon. These numbers represent

pretty nearly the proportion between the eclipses of the

two luminaries; but Montucla and Bossut object to the

credibility of this account, that the number of eclipses

here mentioned might have occurred in the shorter in-

terval of 12 or 13 centuries. This objection, however,

loses its force, when we consider that this number might
indicate, not those eclipses which had actually taken

place, but those whicli had been really observed and re-

corded by the Egyptians. From the heliacal rising of

Syrius, the Egyptians ascertained the length of their

year to be 365idays; and hence they discovered the So-

Ihic or canicular period of 1460 years, at the end of

which the months and festivals of their civil year of 365

days returned to the same seasons. According to Ma-
crobius, the Egyptians were acquainted with the revolu-

tion of Mercury and Venus round the sun, and the or-

der which the planets held in the system ; and hence it is

probable that Diodorus Siculus is correct in asserting,

that they were also acquainted with the stations and re-

trogradations of the planets. Phenomena so striking as

eclipses of the sun and moon, could not fail to excite

the attention of this intelligent people. Conon, the friend

of Archimedes, collected many eclipses of the sun ob-

served by the Egyptians ; and it is highly probable that

they emploved fornmlae resembling those of the Indians

and Siamese for computing their celestial phenomena:
Thales appears to liave received from the Egyptians his

\Bethod of predicting an eclipse of the sun ; and Dioge-

nes Laenius asserts as their opinion, that the earth had

a spherical form, and that the moon was eclipsed by

plunging into its shadow. These facts, few and imper-

fect though they be, are sufficient to impress us with a

high sense of tlie astronomical knowledge of the Egyp-
tians: but whatever opinion we may entertain of the ex-

tent of their attainments, and the antiquity of their ob-

servations, we must consider that enlightened country

as the hallowed ipot from which science was diffused

over Europe, and as the source Irom which Greece de-

rived the most precious of her intellectual treasures.

The Persians and Phoenicians, who, from their geo-

graphical situation, must have had frequent intercourse

w ith Egypt and Chaldea, seem to have drawn from these
favoured kingdoms a considerable portion of astronomi-
cal knowledge. The year of the Persians consisted of
365 days ; and, as they were acquainted with the real
period of the sun, they added an intercalary month at
the end of every 120 years. This additional month fell at
the close ofthe twelfth month after tlie lapse of 1440 years,
which the Persians called their period of intercalaaon,
and which appears to have been established about 820
years before Christ. We learn from the Persian books,
that there were formerly four bright stars, which point-
ed out the four cardinal points of the heavens; and it

is a very remarkable coincidence, in which chance could
have no share, that, about 5000 years before the Chris-
tian sera, Aldebaran and Antares were situated ex-
actly in the two equinoctial points, while Regulus and
the Southern Fish were placed in the two soislices.

The zodiac of the Persians, like that of the Indians,

had two divisions ; and they very strangely maintain-
ed, that the stars were nearer the earth than the moon

:

an opinion which must have preceded the observa-
tion of their eclipses by that luminary. While other
nations were applying astronomy merely to the pur-
poses of agriculture and chroiiology, the Phoenicians
were employing the stars to guide their steps through
tlte trackless ocean, in those grand maritime enterprises

which have associated their names with the earliest his-

tory of commercial discovery. Thus did a slender ac-

quaintance with the position of the Lesser Bear, enable

the Phoenicians to conduct their colonies to the remotest
regions of Europe, and transplant into the most savage
climes the arts and sciences of the East.

The astronomy of the Chinese, like that of the Egyp-
tians and Chaldeans, has been traced back to a very re-

mote period of their history. So early as the year 2752
before Christ, Fohi, the first emperor of China, is said

to have computed astronomical tables ; to have given
the figures of the heavenly bodies ; and to have institu-

ted sacrifices at the time ofthe solstices. In the reign

of Hoangti, A. C. 2697, the Pole Star was observed by
Yuchi, who invented also a kind of armillary sphere,

and the cycle of sixty years was then established. The
emperor himself is said to have invented several instru-

ments for observing the stars, and fixing the cardinal

points ; and posterity have ascribed to him the merit of

founding a tribunal of mathematics, for the advancement
of his favourite science. The study of astronomy seems,

at this time, to have been held in such high estimation,

that the sceptre of China was given to Chueni, on ac-

count of his knowledge of the heavenly bodies. This
event happened in the year 2513 A. C. ; and the new
emperor displayed his love of the sciences, by compos-
ing an cphemeris of the motions of five planets, sug-

gested probably by the remarkable conjunction of these

bodies, which he is said to have observed, and which ap-

pears from calculation, to have happened in 2449. The
earliest eclipse recorded in the Chinese annals, is sup-

posed to have occurred about the year 2167 before Christj

but the account of it is so obscure and imperfect, that

astronomers have attempted in vain to submit it to cal-

culation. The other eclipse which they record happen-

ed in 776 : It is founded on better authority than the for-

mer, but it does not appear whether it was calculated or

observed. During the interval between 776 and 480,

thirty-six eclipses have been recorded by Confucius,

thirty -one of which have been verified by modern calcu-

lations. From the time of Fohi to the year 480 A. C,
(
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an interval of about 2500 years, the science of astrono-

my was held in the liighcsl veneration by the Chinese;

but Uie division ol the empire iiilu pelLy si.ates, and the

turbulent spirit of their princes, disturbed the peaceful

reign of science, and checked the ardour of investiga-

tion. The observations of tlie Chinese astronomers were

discontinued, the tribunal of mathematics was destroyed,

and the spirit of discovery seems lo have perislicd with

Confucius. The Emperor Tsin-chi-hoang ciuelled the

dissensions which agitated the kingdom, and formed in-

to one great empire the various principalities into which

it had been broken ; but this barbarous conqueror com-
mitted to the flames every work on asUonomy and histo-

ry, and preserved only those which related to agriculture,

medicine, and astrology. About the year 206 A. C,
when his successor Lieon-pang- ascended the throne, the

mathematical tribunal was re-established, and orders

were given to collect the few remains of ancient wisdom
which ingenuity had concealed, or which chance had
preserved from the ravages of Tsin-chi-hoang.

About a century before the Christian aera, the Chi-

nese had formed precepts for calculating eclipses, and
the places of the planets : they employed Clepsydrae for

measuring the space occupied by the constellations ; and
they determined their meridian by bisecting the interval

between the equality of shadows. Their gnomons, for

measuring the altitude of the sun, continued, for ISOO

years, at the size of eight feet, till Cocheon-king erect-

ed»a magnificent one of forty feet. They found out the

Metonic cycle of nineteen years, with seven intercalary

months, and likewise the cycle of Calippus of seventy-

six years. They reckoned the obliquity of the ecliptic

24°
; but as they divided a great circle of the heavens

into 365^°, it amounts only to 23° 39' of our division.

About 1 64 years before Christ, the Chinese had deter-

mined the revolution of the moon with regard to her
apogee and node, and the inequality of her motion; but,

what is still more remarkable, they had even construct-

ed a catalogue containing the places of 2500 stars. A
Chinese of the name of Y-hang seems to have made
great advances in astronomy about the year 721. Be-
sides correcting the method of computing eclipses, he
computed tables of the sun, began the theory of Jupiter,

formed a catalogue of stars, and constructed charts and
celestial globes. He measured a degree of the meri-
dian, which he made 331 lys; and sent two companies
of mathematicians to the north and south, in order to

ascertain the figure of the earth. This able astronomer,

however, had the mortification to fail in the calculation

of two eclipses. They were announced with great for-

mality to the empire, and preparations were made for

the ceremonious solemnities with which these phenome-
na were usually observed. The emperor and his sub-

jects watched in vain for the fulfilment of the predictions ;

and Y-hang had the ingenuity to attribute their failure

to some unexpected change in the motions of the stars.

About the year 1280, astronomy was encouraged in Chi-
na and Persia, by the generous patronage of Koblav and
Holaga, the sons of Zengis-khan. During their reigns
appeared Coclieou-king, who was then considered as the

reformer of astronomy. He was acquainted with sphe-
rical trigonometry, and disco\ ercd a method of calculat-

ing solar eclipses. With his gnomon of forty feet he
observed the obliquity of the ecliptic ; and, in the nu-
merous observations which he made, he appears to have
employed several instruments, and, among these, a
machine which has some resemblance to the microme-

ter. After the death ofKoblay astronomy began to de-
cline ; and the attempts of tlie Prince Tching, at the
end of the sixteenth century, to inspire his subjects with
a taste for science, proved altogether fruitless. The
European missionaries who travelled to China, carried
along with them the religion and sciences of the West

;

and since that time, the astronomy of China has been
the astronomy of Europe.

In the study of the heavens, the Chinese seem to

have satisfied themselves chiefly with a few practical

results and calculations. Possessed of patience, but
not of genius, they observed the heavens with unremit-
ting assiduity; but they never ventured to reason and to

combine. The process of generalisation seems to have
exceeded the reach of their faculties ; and notwithstand-
ing the genial temperature of their climate, the perpe-
tual serenity of their sky, and the liberal encourage-
ment held out by their emperors, the astronomy of the

Chinese has never risen to the dignity of a science.

In turning our attention to the Indian astronomy, we
enter upon a more interesting field of research. Here
we are not left to the guidance of facts, contradictory
and ill authenticated, or of deceitful observations, found-
ed merely on conjecture. The astronomical tables of
the Indians are in our own hands, and with evidence al-

most as irresistible as that which attends the principles

of the science, we can trace the remoteness of their

origin, and survey the advancement of the human mind
in the earliest ages of the world.

In the year 1687, when M. La Loubere returned from
his embassy to the king of Siam, he brought along with
him a Siamese manuscript, containing astronomical ta-

bles, and the method of employing them in calculating

the places of the sun and moon. These tables were ex-
plained by the celebrated Cassini, who found that their

epoch corresponds to the 21st of March 638 of our aera,

and that they are founded on the supposition that the
tropical year is 365'* d"" 5u' 40", a determination which
differs only 1' 53" from that which is employed in the
new solar tables of Delambre. These tables involve
also the equation of the sun's centre, the two chief
equations of the moon, and the Metonic cycle of 19 years.

Two other sctsof astronomical tables, one from Chrisna-
bouram, and the other from Narsapour, were sent to

Paris by the missionaries in Hindostan ; but they did not
excite the notice of astronomers till M. Gcntil returned
from India, possessed of the new tables of Tirvalore,
and instructed by the Brahmins in their methods of cal-

culation. These precious remains of antiquity have been
diligently examined and compared by the celebrated M.
Bailly, inhis Traile Del'Astrotiomie Inditnne ct Orientate^

with that sagacity and eloeiuence which characterise all

the writings of that illustrious but unfortunate astrono-

mer. He has found that the epoch of the Tirvalore tables

coincides with the year 3102 before the Christian aera,

and has shown, by a train of sound and convincing argu-
ment, that this epoch is not fictitious, but founded on
rial observations, which must have been made even be-
fore the commencement of the Caly-Yug. These high
pr.t.nsions to antiquity, which M. Bailly has claimed
for the Indian astronomy, have been admitted by many
distinguished philosophers, and have been recently de-
ft ndcd by our countryman Professor Playfair, with an
acuteness of reasoning, and a clearness of illustration,

peculiar to that eloqiK nt writer. On this subject, how-
ever, a difference of opinion still exists among astrono-

mers. La Place has endeavoured to prove, though not



550 ASTRONOMY.

with his usual success, that the epoch of 3102 was in-

ventcil for the purpose of giving a common origin in

the zodiac to all the motions of the heavenly bodies, and
that llie tables have either been constructed or corrected

in modern times ; but he at the same time allows, that

the remarkable accuracy of the mean motions assumed
in their construction, could have arisen only from very

ancient observations. Other astronomers, less candid

than La Place, and less entitled to pronounce a decided

opinion, have ascribed the astroiiomy of the Indians to

the instructions which they received from Pythagoras
;

while another class has nraintained, that astronomy was
carried to India by the Arabs, about the middle of the

ninth century. The merits of these different opinions

our readers will be able to appreciate, from a general

view of the reasoning employed by Bailly and professor

Playfair.

If the epoch of 3102 is fictitious, and has been deter-

mined by calculation, from observations of a modern
date, the incan places of the sun and moon assumed at

that period, the inequalities in the motions of these lu-

minaries, the obliquity of the ecliptic, the length of the

tropical year, and the places of the fixed stars, must
all differ from their real values, or those which would

have been ascertained from actual observation, by quan-

tities depending in some measure on the errors of the

modern epoch, but chiefly on those minute variations

arising from the theory of gravity, which the elements

themselves have undergone, and which were discovered

only towards the close of the 18th century. If we should

therefore find that all these elements, as assumed at

the epoch of 3102, are nearly the same as if they had

been then determined by observation, or as if they had

been deduced from a modern epoch, by calculations in-

volving the acceleration of the moon, the variation in

the precession of the equinoxes, the change of the obli-

quity of the ecliptic, &c. we have only two alternatives,

either to believe that the epoch of 3102 is real, and the

Indian astronomy of high antiquity ; or, that the Brah-

mins, at the period of the modern epoch, were com-

pletely acquainted with the theory of gravity, and with

all the refinements of modern analysis.

From the delineation of the zodiac, for example, which

La Gentil brought from India, it appears that the star

Aldebaran was 40 minutes before the vernal equinox in

3102. Now if we take the precession of the equinoxes

at 501", and employ the inequality in the precession dis-

covered by La Grange, we shall find, by calculating from

the place of Aldebaran in 1750, that in the year 5102

this star was 13 minutes Ijeyond the vernal equinox, a

result differing only 53 minutes from the Indian zodiac.

But the force of this argument does not terminate here :

even if the Brahmins had been acquainted with the in-

equality of precession, and had applied it to the modern

epoch of 1491 B. C, the 3 seconds of excess which they

gave to the precession itself, would have produced an

error of 3"x31024-149 1=3° 49' 39" at the epoch of

3102.

The mean longitude of the sun, according to the

Brahmins at the epoch of the tables of Tirvalore, is 10'

3° 38' 13"; and according to the modern tables, corrected

by the inequality of precession discovered by La Grange,

and amounting in the present case to 1° 45' 22", the

longitude of that luminary is 10' 2" 51' 19", differing

only about 47 minutes from the determination of the

Indians. The longitude of the moon at the same epoch,

by the Tirvalore tables, is 10' 6° 0', and the same com-

puted from the tables of Mayer, and corrected by th»
moon's acceleration, is 10' 6° 37'; a coincidence so re-
markable, that it could arise only from actual observa-
tion. Now if we compute the places of the sun and moon,
at the commencement of the Cali-Yug, from i.he tables
of the Greek and Arabian astronomers, or from tiiosc

of Uiugh-Bcigh, which were constructed at Samercand
in 1437, we sliall find that the tables of Ptolemy give
an error of 1 1" in the place of the sun and moon, while
the tables of the Tartar prince produce an error ol 1"

30' in the place ot the sun, and of 6° m that of the moon.
These results give additional strength to the former
argument, and completely prove that the Indian astro-

nomy is not the oftspnng ot Greece or Arabia ; and that

the epochs of the Tirvalore tables were not deduced
from modern observations. Arguments of a similar na-

ture, and equally strong wiih the preceding, might be
deduced irom the obliquity of the ecliptic, the length
of the solar year, the aphelion and mean motion of Ju-
piter, and the mean motion of Saturn and the equation
01 his centre, as contained in the Indian tables ; but
from the limits ot tliis article, we must refer our read-

ers for further information to the writings of Bailly and
professor Pl^xylair.

From the general view which we have now given of

the astronomy of the ancients, the mind is necessarily

led to the conclusion which Bailly has drawn, that the

rules and facts of the Egyptian, Chaldean, Indian, and
Chinese astronomy, are but the wrecks of a great system
of astronomical science, which has been carried to a
high degree of perfection in the early ages of the world.

After those mighty revolutions in human affairs, amid
which the principles of the science have been lost, the

study of astronomy seems to have revived about the

year 3102, when the loose materials which time had
spared, were carefully collected and diffused through
the different kingdoms of Asia. Hence the striking

connection that subsists between the various systems
which prevailed among the eastern nations, and hence
the numerous fragments of the science which have been
transmitted to the present day. In examining these
wrecks of the human mind, we every where find me-
thods of calculation without the principles on which
they are founded; rules blindly followed without being

understood
;
phenomena without their explanation ; and

elements carefully determined, while others more im-
portant, and equally obvious, are altogether unknown.
We cannot therefore regard these unconnected facts as

the highest efforts of the ancients in the science of as-

tronomy, or as results which they have reached without

the light of theory, or without the aid of long continued

observation. When the traveller contemplates the re-

mains of ancient cities, and examines the broken sta-

tues, the shafts, and capitals, and pediments which are

dug from their ruins, does he consider these fragments

as the highest efforts of the sculptor and the architect

in the arts which they cultivated ? Does he not rather

turn in imagination to the columns and statues which

they composed, to the temple which they supported or

adorned, and to the living beings that worshipped within

its walls ?

Whatever objections may be urged against these opi-

nions, let it not be said that they are inconsistent with

the truths of revealed religion. The sacred scriptures

are not to be affected by any variations in chronological

dates, or by any opinions, however extravagant, respect-

ing the age of the world ; and surely those men are the
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gveatest enemies of their faith, wiio iix it on such a

slender basis. It is as foreign from the object of reve-

lation to instruct us in chronology and astronomy, as it

is from that of science to teach us how we should act,

and what we should believe. The speculations of phi-

losophy will not be confined within the limits of vulgar

theory, nor will the human mind suffer itself to be chain-

ed down from its noble flight. The attempts which
have been made to check its progress, are, we hope,

the last efforts of expiring bigotry ; and we trust the

hazardous experiment will never be repeated among a

civilized people, of attempting to raise an altar to their

God upon the ruins of the temple of science.

When the Egyptian and Phoenician colonies arrived

in Greece, they carried with them to that savage coun-

try the arts and sciences of their native land. So early

as the 13th or 14th century before the Chiistian sera,

the position of the stars, with regard to the circles of the

sphere, was established with great exactness ; a strong

proof that the sphere described by Eudoxus was the pro-

duction of a more perfect system of astronomy, and that

the Greeks merely changed the names of the constella-

tions in honour of the adventurous Argonauts. In this

fabulous period of Grecian history, it is impossible to

ascertain the state of astronomical science, or even to

name the individuals who contributed to its progress.

Atlas, Hercules, Linus, Orpheus, Palamedes, Sec. are

all mentioned as improvers of astronomy ; but it is not

till the 7th century before Christ, that the obscurity of

ancient fable begins to be chased away by the light of

authentic history.

Thales of Miletus, who flourished about 640 years be-

fore Christ, seems to have been the first of the Greeks
who made any discoveries in astronomy. Descended
from the kings of PhcEnicia, this illustrious philosopher

spent a great part of his life with the Egyptian priests,

who instructed him in the science which they cultivated
;

and during his stay in Egypt, he taught tliem how to

determine the height of the pyi'amids from the length
of the shadows which they projected. When Thales
returned to Greece, he establislied the Ionian school,

and instructed his disciples in the knowledge which he
had collected. He maintained, that the stars were of
the same substance as the earth ; that the moon borrow-
ed her light from the sun ; that the eclipses of tlie moon
were occasioned by her immersion into the earth's sha-
dow; that the earth was round; that it was divided into

five zones by the polar circles, the tropics, and the equa-
tor; and that the equinoctial line was cut obliquely by
the ecliptic, and perpendicularly by the meridian. By
means of the periods or rules which he received from
Egypt, Thales predicted an eclipse of the sun ; and the

fulfilment of this prediction raised him to a high place
among his countrymen, and drew around him a number
of disciples.

Anaximander, the disciple of Thales, followed his

master in the career of discovery; and seems to have
been the first of the ancients who ventured to exjilore

the heavens with the eye of a philosopher. Hitherto
the science of astronomy consisted of a number of rude
observations, inaccurate rules, and ill-founded opinions.

The mind had not yet risen to general views, nor at-

tempted to combine, in its comprehensive grasp, the
loose materials which had been accumulating fur ages.
Guided by analogy, Anaximander regarded the planets
as unconnected with this little globe which we inhabit.

He taught, that they were peopled by animated beings,

and that the fixed stars were centres of other systems,
perhaps more extensive and glorious than our own.
Besides this opinion, sufficient of itself to immortalise
the Cirecian philosopher, he considered the sun as a
body ol fire, and he taught that the earth moved round
the centre of the world. He also maintained, that the
sun was 27 times greater, and the moon la times great-
er, than the earth. Anaximander erected at Laceciemoii
a gnomon for celestial observations, and is said to have
been the inventor ol geographical cliurts.

Anaximenes succeeded Anaximander as chief of the
Ionian school ; but he does not seem to have added much
to the science of astronomy. Misled, perhaps, by the
charts of his master, he is said to have maintained, that
the earth was flat, and that the heavens were composed
of solid matter like the earthy He has also been con-
sidered as the inventor of sun dials.

Anaxagoras, the disciple and successor of Anaxi-
menes, was born at Clazomene in Ionia. Abandoning
his private concerns to the care of his friends, and re-
fusing to mingle in the bustle of public life, he dedi-
cated himself solely to the study of science, and consi-
dered the contemplation of the stars as the natural des-
tiny of man. About the second year of the 78th Olym-
piad, a meteoric stone fell near the river Egos, in Thrace.
This circumstance induced Anaxagoras to believe, that
the superior regions, which he called aether, were filled

with fire, and that the rapid revolution of this aether
raised from the earth masses of stone, which, when in-

flamed, formed the stars of the firmanent. Anaxagoras
considered the sun as a mass of fire, or, according to

Plutarch, an inflamed stone greater than Peloponnesus.
He ascribed the whiteness of the milky way to the na-
tive light of some of the stars. He regarded the comets
as formed of a number of wandering stars. He was the
first who wrote on the phases and eclipses of the moon;
and anticipating, in his sagacious mind, the discoveries
of the telescope, he taught that the moon was a habit-
able world, and contained seas, mountains, and valleys,

like our own globe. The attempts of Anaxagoras to
explain, by natural causes, t!ie phenomena of the hea-
vens, was regarded by the Athenians as an attempt to
subvert the influence of their gods, and the philosopher,
along with his family, was proscribed as an enemy of
the established religion. Pericles, tlie friend and disci-

ple of Anaxagoras, interposed in his behalf; but the
conversion ot death to banishment was the only mitiga-
tion of punishment which he had influence to procure.
While the Ionian school, which Anaxagoras and

Archelaus had transported from Miletus to Athens,
was enlightening that renowned seat of philosophy, the
science of astronomy was making rapid advances in

Italy under the direction of Pythagoras. This illustri-

ous philosopher, after having been instructed by Thales,
travelled in search of knowledge into Phoenicia, Chal-
dea, and India. From these countries he went to Egypt,
and, after a stay of several years, he returned to Samos
loaded with intellectual spoils, and instructed in all the
mysteries of the East. The inhabitants of Samos re-
jected the instruction which Pythagoras had previously
offered them, and thus compelled him to sfck in Italy
for more grateful and willing disciples. To the secret
association which he established at Crotona, Pvthagoras
taught all the doctrines of the Ionian school, improved
and perfected by the wisdom which he had acquired.
He demonstrated, from the different altitudes of stars

at different places, that the earth was round ; and he

I
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allowed that there might be antipodes in the opposite

part of the globe. He considered the planet Venus as

the morning and evening star, and he conceived the uni-

verse to be composed of twelve different spheres ; the

sphere of the stars, of Saturn, of Jupiter, of Mars, of

Mercury, of Venus, of the Sun, and of the Moon ; and

these were again succeeded by the spheres of fire, air,

water, and the terrestrial globe. The plurality of

worlds suggested by Anaxagoras, was likewise admit-

ted by Pythagoras, who went so far as to calculate the

size of the lunar animals. The harmony of the spheres,

taught by Pythagoras, is a stronger proof of the bril-

liancy of his imagination, than of the soundness of his

judgment. He supposed that the solid spheres, in

which the planets were fixed, ought, during their revo-

lutions, to emit sounds pjoporlional to their mutual dis-

tances, but that tliis celestial concert, though loud and

grand, was not audible to the feeble organs of human
beings. The most distinguishing tenet of the Pythago-

rean school was the diurnal revolution of the earth, and

its annual motion round the sun, which they supposed

to occupy the centre of the planetary system. This opi-

nion, so opposite to vulgar prejudice, seems to have

been adopted, rather as a probable hypothesis which

explained the phenomena, than as an incontestible truth,

founded on observation. The fate of Anaxagoras warned

Pythagoras of the danger to which he would be exposed

by teaching it in public, and hence he was obliged to

communicate it to his disciples under the seal of mys-

tery, while he flattered the prejudices of his country-

men, by maintaining in public the immobility of the

earth. The motion of the planets round the sun, seems

to have suggested to Pythagoras the opinion, that the

comets were not fleeting meteors, but bodies resem-

bling the planets, and circulating round the central lu-

minary.
The true system of the universe which Pythagoras

had taught in private, was publicly maintained by his

disciple Philolaus, who flourished about the year 450

A. C. The people were instantly in arms against an

opinion so hostile to their prejudices, and Philolaus was

obliged to fly from Italy for that protection which the

laws of his country denied him. Philolaus, according

to Plutarch, believed that the sun was a mass of glass,

which reflected all the light that was diff'used through

the universe; and he is said to have made the great

year consist of 59 years, in which there were 21 inter-

calary months; a proof that he made the solar year

only 365 days, and the revolution of the moon 27 days

13 hours.

About this time flourished a number of astronomers,

who, though not distinguished by any remarkable dis-

covery, contributed in some measure to the advance-

ment of the science. Seleucus of Erithrea maintained,

that the earth turned round like the circumference of a

wheel; and Nicetas of Syracuse taught that the stars

were at rest, and that their apparent motion arose from

the diurnal rotation of the earth. Cleostratus of Cnidos

proposed a lunisolar period of eight years, consisting of

365i each, or 2922 days. An intercalary lunar month

was added at the end of the third, the fifth, and the

eighth years ; but, as the basis of the period was not

exact, it produced an error of thirty-six hours at the end

of the eighth year. Several other attempts were made,

at this time, to reform the calendar ; but though they

gradually approximated to the truth, it vvas reserved for

the celebrated Meton, assisted by his friend Euetemon,

to accomplish this desireable object. He proposed, for

this purpose, a cycle of nineteen solar years, or 235 lu-

nations, which was equal to nineteen lunar years and
seven intercalary months. These intercalations took
place on the third, sixth, eighth, eleventh, fourteenth,

seventeenth, and nineteenth years of the cycle ; and,

instead of making the lunar months consist alternately

of twenty-nine and thirty days, as had been done before,

he proposed that 110 months should contain twenty-
nine days, while the remaining 125 contained thirty

days. By this contrivance, the motion of the sun and

moon were very nearly reconciled ; and the Metonit
cycle began to be used on the I6th of July A. C. 433.

It would be a fruitless and unprofitable task to detail all

the astronomical opinions which were hazarded by the

Greek philosophers. An inordinate desire to explain

and generalise, without facts and observations, led them
to the most absurd and extravagant notions; though, in

a few cases, they have displayed the most wonderful in-

genuity, and sagaciously anticipated the discoveries of

modern times. Parmenides, for example, explained the

stability of the earth, by saying, that no reason could be

assigned why it should fall to one side rather than ano-

ther; and thus anticipated the sujfflcie7is causa of Archi-
medes and Leibnitz: a principle of reasoning which
has not yet been banished from science. Dcmocritus of

Abdera advanced the very same explanation of the

whiteness of the milky way that Dr Herschel has dis-

covered by his powerful telescopes, which separate that

immense nebula into its component stars ; and he main-«

tained, though from an erroneous theory, that the num-
ber of the planets was not known, and that more would

be discovered in succeeding ages. This prediction has

been accomplished after an interval of more than 2000

years.

The progress of astronomy was considerably accele-

rated by the establishment of the Platonic school.

Though its illustrious founder was chiefly celebrated

for his knowledge in mathematics and philosophy, he

entertained a correct idea of the science of astronomy,

and saw the steps that must be taken to bring it to per-

fection. It would appear from some passages in his

Timxusi and in Diogenes Laertius, that he supposed

the planets to have been projected in i-ight lines, and to

have afterwards moved in circular paths by the action

of gravity. Plato believed that the earth remained at

rest in the centre of the universe ; but, in the decline of

life, he is said to have abandoned this opinion, and to

have asserted, that the centre of the system was occu-

pied by some body more worthy of its place.

Eudoxus, though a Pythagorean in sentiment, was

the intimate friend of Plato. A desire to study astrono-

my carried him into Egypt, Asia, and Italy, where he

collected all the observations that had been made on the

rising and setting of the stars. Nectanebus, king of

Egypt, introduced him to the priests of Heliopolis, who
instructed him in his favourite science; and, when he

returned to Greece, he published the solar period of

four years, which supposes the annual revolution of the

sun to be performed in 365+ days. He made the revo-

lution of the moon 29* 12'' 43' 38", and suggested the

lunisolar period of 160 years. In order to represent

tlie apparent motions of the planets, Eudoxus supposed

that each planet had a part of the heavens to itself,

composed of a number of concentric spheres, whose

combined motion formed the apparent motion of the pla-

net. The sun, for example, had three spheres : one of
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which, moving from east to west in twcnly-fouv hours,

produced his diurnal motion ; another of his spheres

revolved round the pole of the ecliptic in 36SA days,

and thus occasioned his annual motion; while the third

sphere turned upon an axis perpendicular to a circle in-

clined to the ecliptic, in order to account for his change

of declination. The moon, and all the other planets,

had three spheres, to explain their daily periods, and

their motion in longitude and latitude ; and a fourth

sphere was added to the planets, in order to account for

their stations and retrogradations. Tliis hypothesis,

absurd as it is, is not devoid of ingenuity, and is the

first attempt that was made to explain the planetary

motions. As new niouons and inequalities were dis-

covered, the number of spheres was increased, till the

heavens were iilled with no fewer than fifty-five of these

cumbrous appendages. Eudoxus is said to have disco-

vered the inclination of the moon's orbit, and the retro-

grade motion of her nodes ; and to have estimated the

sun's diameter to be nine times greater than that ol the

moon. In his two works, called the Mirror and the Phe-

nomena, which are now lost, he described the constella-

tions, and explained the times of the rising and setting

of the stars.

Astronomy did not derive much advantage from the

genius ot Aristotle. He embraced the opinion of Eudoxus
respecting the solid orbits of the planets. He rejected

the Pythagorean system, and maintained, in opposition

to the philosopher of Samos, that the comets were
merely exhalations which were raised into the higher

regions. He observed a comet, whose tail occupied

nearly a third of the heuvcns, and he ranked the milky

way among these wandering stars. Aristotle observed

an occultation of Mars by the moon, which, according

to Kepler, happeoed in the year 357 ; and he had also

the good fortune to witness an occultation of one of the

stars of Gemini by the planet Jupiter.

The history of astronomy was written about this time

by Eudemus and Theophrastus, but both their works

have been lost. Helicon of Cizicene predicted an eclipse,

which happened at the time he announced. Cleanthes,

the Stoic, maintained, with great justice, that the sun

described a spiral in his motion to the north and south

of the equator. Theophrastus considered the two celes-

tial hemispheres as badly joined together, and supposed

that the milky way was occasioned by the light that pas-

sed through the opening. Opuntius, the disciple of

Plato, composed several works on the distances of the

sun and moon, and on the magnitudes and eclipses of

these luminaries. About the same time Calippus, per-

ceiving the errors of the Metonic cycle, proposed the

Calippic period of seventy-six years, containing four

Mttor.ic cycles, and 940 lunations; which, being more
exact than the period of Mt ton, was ac'optcd in the year

530 A. C, in the seventh year of the sixth Mi-tonic cycle.

Besides improving the calendar, Calippus collected many
observations on the rising of the stars ; and, for the

purposes of agriculture, he added the meteorological

predictions whicli they seemed to authorise.

Pytheas, one of the last of the Greek astronomers,

flourished at Marseilles in the time of Alexander, and

travelled into Iceland, w)iere,at the time of the summer
solstice, he saw the sun touching the northern point of

the horizon. By means of a gnomon, he observed, at

the summer solstice, at Marseilles, that the length of

the shadow was to the height of the gnomon as 120 to

414 ; an observation which makes the obliquity of the

Vol. II. Part II.

eccliptic 2^" 50'. Pytheas observed also, that in his time

there were no stars near the pole ; and he is said to have

discovered the dependence of the tides upon the position

of the moon.
However numerous and important are the discoveries

which we have already recorded, astronomy has not yet

assumed the form of a science. Important but uncon-

nected observations, sagacious conjectures unsupported

by argument, and determinations approximating to ac-

curacy, are the only trophies of whicli the science can

yet boast. The form and position of the planetary orbits

were completely unknown : The sun, the moon, the

planets, and the fixed stars, were all crowded round the

earth at distances of which no conception was formed ;

and their apparent motion in the heavens was completely

misunderstood. No sooner, however, was the Alexan-

drian school established, than a vigorous impulse was

given to the human mind. Astronomy assumed a new-

form. The stars retreated into the bosom of illimita-

ble space, and the planetary system was left at an im-

measurable distance from the sidereal firmament ; the

paths of the planets were carefully traced, and their

relative distances rudely determined ; the solar and

lunar irregularities were belter understood ; the posi-

tions and progressive motion of the fixed stars were as-

certained ; and, by a series of connected observations,

made with angular instruments, and reduced by trigono-

metrical calculations, a system of astronomy was created,

which paved the way for those sublime views of crea-

tion, which the science of the heavens was destined to

unfold.

When the immense territories which Alexander had

acquired were divided among his generals, Egypt fell

to the share of Ptolemy Sotcr, whose learning and

munificence attracted crowds of philosophers to Alexan-

dria. Ptolemy Philadelphus, who inherited the virtues

along with the throne of his fether, held out new en-

couragements to learning, and in a short time all the

wisdom of Greece was concentrated in the capital of

Egypt. A superb and spacious building, composed of

galleries and magnificent apartments, was erected for

the accommodation of the philosophers. The splendid

library of Demetrius Phalereus was added to this noble

establishment, and every book and instrument was pro-

cured, which could contribute to the advancement of

literature and science. Forgetting the cures and the

vices of a prince, Ptolemy encouraged the philosophers

of the Alexandrian school by his presence and conversa-

tion, and inspired them with that emulation and ambition

of excellence, which call into action every exertion of

h.dustry, and every spring of genius. The possession

of a crown is a poor inheritance, unless when it is sul)-

servient to the advancement of the human species The
splendour of a throne, and the bloody atchievements by

which it is frequently supported, may captivate vulvar

admiration ; but the philosopher is affected only with

the wisdom and virtue of him who fills it. Tlie name
of Ptolemy Philadelphus will be associated with the his-

tory of human knowledge, and will be cherished in the

recollection of future ages, when time has effaced from

the page of history the triumphs and the very names of

tyrants.

The first ornaments of the Alexandrian school were

Aristillus and Timocharis, who flourished under Ptolemy

Sotcr, about 300 years before Christ. They were chiefly

employed in observations on the planets, and in deter-

mining the position of the stars with regard to the

4 A
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equinoxes and the equator. From the former, Ptolemy
deduced his theory of the planetary motions; and Hip-
jiarthus was enabled by the latter to determine the pre-
fession of the equinoctial points.

The next astronomer of the Alexandrian school was
ArJstarchus of Samos. He observed the sunmier solstice
in the year 28 1 A. C. He determined the diameter of
the sun to be the 720th part of the whole circumference

;

and embracing the Pythagorean doctrine of the earth's
motion, he concluded, from the positions of the stars,

when the earth was in the opposite points of its orbit,
that their distance was immeasurably greater than that
of the sun, or to use his own beautiful comparison, that
the distance of the stars, was, to the distance of the earth
from the sun, as the centre of a circle is to its circum-
ference. The genius of Aristarchus, hovt'ever, is still

more conspicuous in the method which he employed for

•ascertaining the distance of the sun. By this method,
which we have already explained in the article Aris-
tarchus, he found the sun's distance to be 18 or 20
times greater than that of the moon ; a result, the inac-
curacy of which arises, not from the method, but from
the error of the instruments by which the angles were
measured. '

Eratosthenes, an Athenian philosopher, born at Cyreue,
A. C. 276, was invited to Alexandria by Ptolemy Euer-
getes, and appointed keeper of the royal library. By
means of instruments which Ptolemy erected in the
Museum at Alexandria, Eratosthenes found the obliquity
of the ecliptic 23° 51' 20". He imagined the diameter of
the sun to be 27 times greater than that of the earth ;

and if we can trust to the translation of Plutarch by
Xilander, he made the distance of the moon "80000
stadia, and that of the siln, 804000000. Eratosthenes,
however, is chiefly distinguished for his ingenious
method of ascertaining th.e diameter of the earth, by
tneasuring the celestial arch between the zeniths of two
places situated in the same meridian. At Sienna, one
of the most southern cities of ancient Egypt, he remarked
a deep well, which, at the time of the summer solstice,

was completely enlightened by the sun, and hence he
concluded that the sun was then in the zenith of this

place. On the same day, at the solstice, he found, by
means of a concave hemispliere, with a vertical stile

ccjual to the radius of concavity, tliat the arch intercepted
between the bottom of the stile and the extremity of its

shadow, or, what is the same thing, that the distance of
the sun from the zenith of Alexandria was 7° 12'. The
celestial arch, therefore, intercepted between the zeniths
of the two cities, being equal to a 50th part of a great
circle, and the distance between Alexandria and Sienna
being 5000 stadia, it followed that the circumference of
the earth was 5000XSOZZ25000 stadia ; a stadium being
equal to 85 toises, 3 feet, 17 inches. Aristotle, Cleome-
des, Possidonius, and Ptolemy, make the circumference
of the earth 400,300,240,180 stadia respectively; but it

would appear, by comparing the real distances of several
places with the distances as determined by the ancients,

that all these four measures are the same quantity ex-
pressed in different stadia ; the stadium of Ptolemy be-
ing 684.76 feet, that of Possidonius 513.570, that of
Cicomedes 410.856, and that of Aristotle 308.142 feet.

Conon of Samos, who flourished about the year 260,
made several observations on the rising and setting of
the fixed stars, and collected all the eclipses that had
been preserved by the Egyptians. He is said to have
added Berenise's Hair to the number of the constella-

tions, in consequence of that queen, who was the wife of
Ptolemy Soter, liavhig iultilled a vow of suspending her
hair, remarkable for its beauty, in the temple of Venvis,
when her husband returned in triumph from the war in

Asia. Archimedes, the friend and contemporary of
Conon, will shine with greater lustre in the history of
geometry and mechanics ; but he appears to have made
observations on the solstices, and to have constructed a
sphere in which the motions of the sun, moon, and five

planets, were all represented with their proper velocity.

ApoUonius of Pergaea, another celebrated geometer,
lived about the same time, and deserves to be noticed in

the history of astronomy, for his ingenious method of

explaining the stations and retrogradations of the planets.

He supposed the planets to describe a small circle call-

ed the epicycle, while the centre of this circle was car-

ried round the earth in a greater circle, called the de-

ferent circle. ApoUonius seems also to have invented
the method of projections, and to have been the first who
attempted to effect an alliance between geometry and as?

tronoiny.

Enriched by the labours and discoveries of Hipparchus,

.

astronomy begins to assume a new form, and to connect
into a system the scattered truths of former ages. This
illustrious astronomer, who was born at Nice, in Bithynia,

flourished at Alexandria about the year 140 A. C. Dis-
satisfied with the determinations tha' had been already

made, he resolved to repeat every observation, and, un-

der the guidance of facts, to separate truth from the
mass of error in which it was involved. After verifying

the obliquity of the ecliptic, as settled by Eratosthenes,

and fixing the latitude of Alexandria, he began his suc-

cessful career, by dcieriiiining the tropical period of the

sun, from the time of its arrival at the tropics and equi-

noxes ; and he saw the accuracy which would arise from
employing two distant observations, which comprehended
several revolutions of the sun. With this view he com-
pared an observation of his own on the solstices with
one of Aristarchus, which had been made about 145 years

before, and found the length of the tropical year to be
365 days 5 hoiu's 55' 12". When engaged in these ob-

servations, he discovered that 187 days elapsed betweea
the vernal and autumnal equinox, while the interval be-

tween the autumnal and vernal equinox was only 178

days; and that 94 days 12 hours elapsed between the

vernal equinox and summer solstice, while 92 days 13

hours was the interval between the solstice and the

autumnal equinox. Misled by the opinion of the an-

cients respecting the uniform motion of the sun, Hip-
parchus did not ascribe the inequality of these intervals

to any variation in the sun's velocity ; but believing that

this luminary described a circle with a uniform velocity,

he supposed that the earth was not in the centre of the

circular orbit, but removed from it about a 24th part of

the radius. Having fixed tlie apogee of the sun in the

6th degree of Gemini, he had the honour of being the

first who computed tables of the motion of that luminary.

In consequence of having assumed too great an eccentri-

city, he made the equation of the centre too large, an
error into which he was probably led from the annual

equation of the moon's orbit being always united with

the equation of the sun's centre in the tables for eclipses.

From these discoveries, Hipparchus was naturally led

to the inequality of days, or the equation of time, which
he found to be 53' 20". This result is about three times

too great, but the merit of the discovery is not dimi-

nished by any error in calculation. The lunar motioj^s
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i;pct attracted the notice of Hipparchus. By a com-
parison of eclipses, he detenuiacd ilic period of her

revolution to be 29 days 13 liours 44' oi". He asccr-

^ncd the motion of her node and apogee ; and fixed the

j;evoiution of the moon with regard to the former, at 27

days 5 hours 5' 35|", and with regard to tne latter, at 27

days 13 iiours 18' 34|". He discovered the eccentricity

and mc.illation of the lunar orbit ; the former producing

an equation of 5^, and the latter amounting to the same
quantity. From the difference ot solar eclipses at dif-

ferent parts ol the earth, he detected tlie parallax of the

moon, and endeavoured to determine that of the sun

from the breadth of the earth's conical shadow, at tlie

place where it was tra\ersed by tlie moon in an eclipse

of that luminary. From these data he concluded, that

the sun's pai'ailax was about 3 minutes, and that liis dis-

tance Ironi the carta was nearly 1300 or 1400 times great-

er than the earth's radius. He made the moon's great-

est distance sometimes 83 and at other times 72

semiuiameters of the earth, and the least distance cor-

responding to these numbers was 7 1 and 62 semidiame-

ters. Flipparclius made numerous observations on the

planets, but he does not seem to have attempted an ex-

planation of their irregular motions. The appearance of

a new star in the time oi this astronomer, incited him to

one of the most magnificeuL undertakings in the history

of science. In order that future astronomers might be

acquainted with the changes in the lieavens, he resolved

to lorm a catalogue of the fixed stars, containing their

apparent magnitudes, and their position in the heavens.

He completed this arduous task by fixing the longitudes

and latitudes of 1022 stars ; and by a comparison of his

own with the observations of Aristillus and Timocharis,
he discovered the precession of the equinoxes. The
method which Hipparchus employed in fixing the posi-

tion of the stars, he transferred to geography ; and he
was the first who determined the situation of places on
the earth, by their latitudes and longitudes. He fixed

upon the Canary Islands as the place of the first meri-
dian; he pointed out the method of finding the longitude

by eclipses of the moon ; and he proposed to form a

catalogue of terrestrial longitudes and latitudes, a work
which he left to be accomplished by his successors in

science. The various investigations in which hippar-
chus was engaged required numerous calculations, and
led him to the resolution of plane and spherical triangles,

a branch of geometry of which he laid the foundation.

The principal works of this astronomer perished in the

conflagration which destroyed the Alexandrian library.

His catalogue of the stars, however, is preserved hi the

Almagest of Ptolemy, and his commentary on Aratus and
Eudoxus is still extant.

To this brilliant period of discovery a long interval of

nearly three centuries succeeded, without being marked
by one discovery which extended the boundaries of as-

tronomy. As if human genius had been strained beyond
its ordinary reach, and was anticipating too rapidly the

general progress of the mind, it was allowed to recruit

its energies by a long period of repose. The names of
Gcminus, Theodosiiis, Possidonius, Cleomedes, Agrip-
pa, Menelaus, Theon, and Nigidius, occur in the history

ol the science ; but their labours were scarcely of suf-

ficient importance Vo entitle them to a separate notice.

Geminus maintained that the stars were not all placed
at the same distance from the earth ; Thcodosius com-
posed three books on spherical trigonometry; Possido-

oius obseiTed the laws of the tides, and their connection

with the motions of the sun and moon, and he estimated
the height of the atmosphere ai fifteen leagues; Cleo-
medes appears to have understood the refraction of tha
atmosphere ; and an occultation of a star by Uie moon,
was observed by Menelaus and Agrippa, the former of
whom discovered several important theorems in spue-
rical trigonometry.

These trivial accessions to astronomy, the production
of nearly 300 years, seemed to hold out the richest lau-

rels to the first philosopher who had the genius and the
courage to seize them. Ptolemy had the good iortunc
to live at a period so favourable to the developemeiu of
great talents, and he seized the opportunity which it

afforded of recovering the science fi'om its fatal relapse.

This philosopher, who was born at Ptoleinais in Egypt,
continued the plan conceived by Hipparchus of reform-
ing the science of as.ronomy, and with this view he
collected all the scattered materials which history or
tradition had saved liom the ravages of time. Tiiese

fragments of antiquity are preserved along with his ow«
researches, in his ^iinagest, or Great Coinfiosition, a

work which contains a complete system of astronomy,
and which continued for many ages to be the elemen-
tary work by which the science was taught in every
nation of Europe. The most interesting discovery which
we owe to Ptolemy, is that of a second inequality in the

moon's motion, which is called the evection. The equa-
tion of the lunar orbit, amounting to 5° 1', as discovered

by Hipparchus, was found sufficiently accurate in the

calculation of eclipses, in which it had been chiefly used.

Ptolemy, however, followed the moon through every
part of her orbit, and found that the tabular differed

from the observed longitude as she receded from the

syzigics, and that this diff'erence reached its maximum
at the quadratures when the whole equation amounted
to 7° 40'; a result which scarcely differs a minute from
the sum of the two equations as fixed by modern obser-

vations. Ptolemy applied himself with great assiduity

to perfect the theory of the planets, by determining, with

an accuracy which had never before been attempted,

their illative positions and distances from tlie earth, ami
the apparent paths which they described among the

fixed stars. licjecting the system of Pythagoras, as

contrary to the evidence of the senses, and unsupported

by positive arguments, he placed the earth in the mid-

dle of the universe, and supposed it to be the centre-

round which the various revolutions of the planets and
fixed stars were performed. The stations and retrogra-

dations of the planets, however, presented difficulties

which this theory could not resolve ; and Ptolemy was
compelled to surmount them, by assuming the most
perplexing hypotheses. He supposed the planets to

move uniformly in the circumference of a small circle,

cijled the f/iicycle, which was carried uniformly round

the earth in the circumference of another circle called

the drfi-rent, which had the earth at its centre. The
inclination of the planetary orbits was explained, by
supposing that the epicycle and deferent circles were iii

planes different from that of the ecliptic ; and in order

to account for the variation in the velocity of the pla-

nets, Ptolemy placed the earth at a small distance front

the centre of the deferent,—the very same contrivance

by which Hipparchus explained the inequalities in the

motion of the sun. By increasing the number of these

epicycles, and judiciously proportioning their magiiitudc,

the inequalities of the apparent motion may be pretty

accurately represented : but tliough ApoUonius had
4 A 2
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given very useful directions for this purpose, it was not

till the 13th century that the doctrine ot epicycles was

brought to any degree of perfection. This complicated

method of explainnig the celestial motions, became still

iTiore complex in the progress of discovery, as every

new inequality that was observed, encumbered the sys-

tem with an additional epicycle. It is not surprising,

therefore, that Alphonso X. should have exclaimed,

when contemplating these cumbrous appendangcs of

the planets, that " if the Deity had called him to his

councils at the creation of the world, he could have given

him good advice !" a speech whose impiety is directed

only against the creative powers of Ptolemy. The order

of the planets in the Ptolemaic system, is the same which

is adopted by modern astronomers, with the exception

of the sun, which occupies the place of the earth. Pto-

lemy was fortunate in placing Mercury and Venus below

the sun : This position was assigned them by the an-

cients ; but several contemporary astronomers placed

them beyond the sun, while the Egyptians made them

revolve round that luminary. By comparing his obser-

vations with those of Hipparchus, Ptolemy confirmed

the precession of the equinoxes, and fixed it at 35"9 in

a year. This erroneous result has, without any reason,

been alleged as a proof that Ptolemy altered the obser-

vations of Hipparchus; for the error evidently arose

from his determining the longitudes of the stars by

comparing them with the sun, a comparison which in-

volved the length of the tropical year. This element,

however, was erroneously determined by Hipparchus ;

and therefore if we take the true length of the tropical

yeai', we shall find, that the observations of Ptolemy give

a precession of 49", differing very little from the most

correct observations. By observing the time in which

the moon traversed the earth's shadow, he found the

distance of the sun to be 1210 diameters of the earth,

and his parallax 2' 5 1". It does not appear whether we
are indebted to Ptolemy or Hipparchus, for the methods

of computing eclipses contained in the yilmagest. The
reduction of the moon's orbit to the ecliptic, an impor-

tant equation in the calculation of the moon's place,

seems to have been the discovery of this astronomer.

He found that its maximum value was five minutes, but

that in eclipses it never exceeded two minutes, which

produced an error in time of 4 minutes. The subject

of astronomical refractions was first explained by Ptole-

my, in his Treatise on Optics. This important work,

which existed in the days of the Arabian astronomer

Alhazen, has not been transmitted to our times: It would
appear, however, that Ptolemy made some allowance for

the effects of refraction, and advanced a rational expla-

nation of the magnitude of the hoi-izontal moon. By
accomplishing the proposal of Hipparchus, to collect all

the known longitudes and latitudes of places on the

earth, this astronomer rendered an essential service to

geography ; and he had also the merit of laying the

foundation of the method of projections in the formation

of geographical charts. The sciences of chronology,

music, optics, and dialling, were all indebted to the la-

bours of this universal genius ; and the reveries of judi-

tial astrology, which he is falsely said to have counte-

nanced by a treatise on the subject, never gained

admittance into his penetrating mind. Sensible of the

benefits which he had conferred on science, and proud

of the mighty edifice which he had reared, Ptolemy was

naturally anxious to transmit to future ages some dura-

ble monument of hb labours. He accordingly conse-

crated, in the temple of Serapis at Canopus, an inscrip-

tion cut on marble, which contained the leading features

of the system which he had formed.
The glory of the Alexandrian school departed with

the life of Ptolemy. The school itself continued about
five centuries after the spirit of discovery had fled, and
was with difficulty kept alive by industrious commenta-
tors, who obscured the writings of Hipparchus and
Ptolemy, without adding to their discoveries. The hu-
man mind was replunged in its former lethargy, and
science was doomed to languish during a long period of

inglorious repose. Even in Rome,—the metropolis of

the world, the seat of learning and civilization, the cen-

tre on which the eyes of all Europe were converged
with idolatrous regard,—even in Rome, the science of

aslionomy was completely neglected, amid the turbu-

lence of contending factions, and'the pursuit of military

fame. Eloquence, poetry, and the fine arts, were the

subjects of Roman study ; while the heavens were con-

templated with a barbarous indifference, which has never
been exhibited by a civilized people. After the division

of this mighty empire, and its subsequent overthrow by

the hordes of the north, the taste and genius of the

Romans began to decline, and literature and the fine

arts accompanied science in her fall.

The periods of languor which mark the history of

knowledge, are frequently less fatal to its progress than

is generally believed. While the collected materials

of former ages are preserved from the outrages of time,

science may be stationary, but never can be retrograde.

No sooner does the mind recover from its lethargy, than

new facts are added to the stock that is perpetually ac-

cumulating, and the river of knowledge runs deeper and

stronger by the accession of every tributary stream.

Mighty convulsions, however, sometimes take place,

which not only absorb these stipendiary rivulets, but

which reach the source of the current, and cut off the

very springs which gave it birth. Such was the revolu-

tion which agitated the nations at the beginning of the

7th century, when Mahomet carried victory and deso-

lation into the powerful kingdoms of the East. Instigated

by an ungovernable zeal to propagate their new faith,

the successors of the prophet committed the most fatal

ravages'in Persia, Syria, and Egypt. The Alexandrian

library, the treasury of all the wisdom of antiquity, was

wantonly burned by the caliph Omar; and though sor-

row and repentance followed the barbarous deed, the

precious fruits of ancient genius and learning were irre-

coverably lost.

When the Arabian caliphs had reduced under their

dominion the western kingdoms of Europe and Africa,

their ambition of conquest was amply gratified, and

their enthusiasm was directed to more worthy objects.

The desire of repose, and the love of science, induced

them to return to their country, and to rekindle those in-

tellectual lights which but a century before they had

been so zealous to extinguish.

The revival of astronomy in Arabia commenced in the

reign of Almansor, who not only encouraged but culti-

vated the sciences. His son Haran-al-Rashid extended

to them the same liberal protection ; and in an embassy

which he sent to Charlemagne in 799, he presented that

monarch with an ingenious clepsydra, or water clock, of

the most elegant workmanship. It was not till the reign

of Almamon, however, the youngest son of Al-Rashid,

that astronomv received any important accessions from

the Arabs. This illustrious prince invited to his capital
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the most distinguished philosophers of the age ; and

Christians, Mahometans, and Jews, were all assembled

in the academy which he formed at Bap;dad. While a

war of persecution was raging among the Christians of

the West, universal toleration reigned throughout the

dominions of Almamon ; and the rays of science were

gilding the walls of Bagdad, when they had left, in ut-

ter darkness, the higliest mountains of Europe. Even
the force of arms was employed by the Saracen con-

queror in the cause of science. One of the conditions

of peace which he imposed on the Greek emperor Mi-
chael III. was, the surrender of all the Greek manu-
scripts possessed by the emperor of Constantinople.

The Almagest of Ptolemy, which happened to be among
the manuscripts, was, by the command of Almamon,
translated into the Arabic language, and an original

treatise on astronomy, which still exists, was composed,

under the title of Astronomia elaborala a com/ituribus D.
D. jussu Regis JMaimon. By means of great instruments

constructed for the purpose, Almamon determined the

obliquity of the ecliptic, and employed the ablest geome-
ters to measure a degree of the meridian on an extensive

plain in Mesopotamia. See Almamon and Almansor.
During the reign of Almamon, the science of astro-

nomy was cultivated by Altraganus, Thebit-Ibn-Chora,

and .Mbategnius. Alfraganus wrote an elementary work
on astronomy, and a treatise on sun dials, and on the

astrolabe ; and from the facility with which he perform-
ed the most complicated calculations, he received the

name of the Calculator. Thebit-Ibn-Chora determined
the length of the year to be 365 days 6h. 9' 12". Trust-

ing to erroneous observations, he imagined that the mo-
tion of the equinoctial points was alternately direct and
retrogade ; and from this motion of the equinoxes, he
concluded that the obliquity of the ecliptic was varia-

ble, and sustained an alternate increase and diminution.

Albategnius was the greatest of the Arabian astrono-

mers. While governor in Syria, he made numerous
observations at Antioch, and also at Aracte, a town in

Mesopotamia. By a diligent comparison of ancient ob-

servations with his own, he found the annual precession

of the equinoxes to be Sl".2. His determination of the

obliquity of the ecliptic, when corrected by refraction

and parallax, is 23° 35' 40", which makes the secular va-

riation 5l".5. The theory of the motions of the sun is

particularly indebted to Albategnius. He reduced the
eccentricity of the sun's orbit to 17325, the radius being
1000000, which gives a diminution of 51 10 in 870 years

;

while the diminution, according to the theory of gravity,

is 3967 ; and he discovered the proper motion of the

sun's apogee, which preceding astronomers had regard-

ed as immoveable. Reasoning from analogy, Albateg-
nius conjectured that there were similar inequalities in

the orbits of the other planets; but this conjecture re-

mained to be confirmed by modern astronomers. In ad-
dition to these labours, he constructed new astronontical

tables for the meridian of Aracte, which were superior
in correctness to those of Ptolemy, and were highly
esteemed by his successors in science. The works of
this learned astronomer were collected in one volume,
and published under the title of De Scicniia et Motibus
StcUarinn.

The history of Arabian astronomy terminates with
the life of Albategnius ; but the spirit of discovery sur-

vived, and the sciences of the Arabs were introduced
into all the countries that were subjected to their pow-
er. Ibn Junis, an Egyptian astronomer, made several

interesting observations, that are recorded in a manu-
script work of that astronomer, which is preserved in

the library at Leyden, and which has been very lately

published with a translation by professor Caussin. This
work contains 28 observations of solar and lunar
eclipses, from 829 to 1()U4; 7 observations of the equi-
noxes, from 830 to 851 ; an observation of the summer
solstice in 832 ; and three eclipses observed at Cairo in

977, 978, and 979, which establish the acceleration of
the moon's motion.

About the middle of the eleventh century, the Per-
sians emancipated themselves from the Arabian yoke,
and, along with their independence, recovered their
taste for astronomy. Their ancient calendar having
given place to that of the Arabs, they resumed it in
1079, under the direction of Omar Cheyam, who adapt-
ed it to the length of the solar year, by adding seven
times in succession a day to every fourth year, and then
a day to the fiftli year.

Holagu Ilekou-Khan, one of the descendants of Zin-
gis-Khan, conquered Persia in 1264, and established at
Maragha, the capital of Media, a magnificent observa-
tory under the care of Nassir-Eddin. Encouraged by
his patronage, crowds of astronomers flocked to Marag-
ha, and were united into an academy which long flou-
rished in Persia. Nassir-Eddin composed, among other
works on astronomy, a Treatise on the Theory of the
celestial motions, a Treatise on the Astrolabe, and As-
tronomical Tables.

Ulugh-Beigh, a prince of Tartary, and grandson of
Tamerlane the Great, made a distinguished figure as
an astronomical observer. He established at Samarcand,
the capital of his dominions, a society for the advance-
ment of astronomy, and erected magnificent instruments
for its use. By means of a gnomon 180 feet high, he
found the obliquity of the ecliptic 23° 30' 20". He de-
termined the precession of the equinoxes to be 1° in 70
years. He formed a new catalogue of the fixed stars,

and constructed astronomical tables, which were so ac-
curate, that they differed but little from those which
were afterwards calculated by Tycho Brahe.
The observations of Ulugh-Beigh were the last ac-

cessions vvhich astronomy received from the East. The
iron hand of religious and political despotism has been
stretched with fatal effect over the most delightful re-

gions of Asia, and under its deadly pressure, the love
of science has been extinguished, and the human mind
unfitted for any higiier exertions than the reveries of
magic and judicial astrology. It was enough, perhaps,
for the inhabitants of the East to have cherished the arts

and sciences in their infancy ; to have furnished the ele-

ments of their progress ; and to have preserved them
amid the awful convulsions of human affairs. The un-
tried genius of the West was reserved to carry them on
to maturity, and to perfect that fabric of human wisdom
which astronomy was destined to form.
The study of astronomy was kept alive in Spain by

the Arabs, who had established themselves in that coun-
try. Arzachel observed the obliquity of the ecliptic,

and corrected the theory of the sun by a series of accu-
rate observations. Alhazen wrote upon the cause of
the twiliffht, and found the height of the earth's atmos-
phere to be 52 miles. He explained also, in his treatise

on optics, the refraction of the atmosphere, and the me-
thod of determining it.

Alphonso X. king of Castile, had the honour of being
the first prince who contributed to the progress of
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astronomy in Europe. He founclcd ai Toledo a college

for the advancement of the science, and assembled, at a

great expense, all the learned Arabians in Spain. By
llie united exertions of these philosophers, the Alphon-

sine Tables were published in 1252, which, though

founded on the same principles as those of Ptolemy,

were much more correct, in consequence of the superior

accuracy of the mean motions.

The impulse which was now given to the human mind

was rapidly propagated through every part of Europe,

and the lists of fame were crowded with numerous
competitors. Roger Bacon pointed out the necessity of

correcting the calendar. Nicolas Cusa, a cardinal of

the Romish church, discovered some errors in the Al-

phonsine Tables, and maintained the motion of the earth

round the sun. Purbachius undertook a translation of

the Almegest of Ptolemy : he composed a treatise on

the theory of the planets ; and gave a more convenient

form to the equations used by Ptolemy and Alphonso.

He determined the obliquity of the ecliptic, and, along

with several instruments for dialling, he constructed ce-

lestial globes, on which the precession of the stars was

marked from the time ol Ptolemy to 1450.

John Muller of Koningsberg, better known by the

name of Regiomontanus, repaired to Vienna at an early

age, to receive instructions from Purbachius. At the

death of his master, he went to Rome, to prepare him-

self for the study of the Almagest, by the acquisition

of the Greek language. His numerous translations of

Greek authors, and his treatise on trigonometry, added

so greatly to his reputation, that the senate of Nurem-
berg invited him to that city. Having accepted the in-

vitation, Regiomontanus erected an observatory, with

the pecuniary aid of a wealthy citizen, Bernard Wal-
ther, and furnished it with excellent instruments, which

he had himself either invented or improved. In Fe-

bruary, 1472, Regiomontanus made observations on a

comet which had a tail more than 30 degrees long, and

in its motion towards its perigee, described an arch of

30 degrees in 24 hours. When pope Sextus IV. pro-

posed to reform the calendar, he invited Regiomontanus

to Rome to direct and execute this important work. Al-

lured by the most magnificent promises, and by his no-

mination to the bishopric of Ratisbon, Regiomontanus

repaired to Rome in 1475, but was cut off by the plague

a few months after his arrival.

The place of Regiomontanus was in some measure

supplied by Walther, his friend and disciple, who conti-

nued to observe the heavens about 30 years after the

death of his master. This astronomer was the first

who made use of clocks in his astronomical observa-

tions, and he had discovered the effects of refraction be-

fore he had read the works of Alhazen and Vitellio.

His numerous observations on eclipses and occultations,

and on the longitudes and distances of the planets, Sec.

were published along with those of Regiomontanus in

1544, by order of the senate of Nuremberg.
Walther was succeeded by John Werner, a clergy-

man at Nuremberg. After studying astronomy at Rome,
he returned to his own country, and described the orbit

of the comet which appeared in April, 1500. In the

commentary which he added to his translation of Ptole-

my's Geography, he explains the method which is now
employed for finding the longitude at sea by the dis-

tance of a fixed star from the moon. He constructed a

machine for representing the motion of tlie planets, and

he found the precession of the equinoxes to be 1" 10^

in 100 years.

Astronomy now begins to advance with rapid steps,

under the guidance of the illustrious Copernicus, who
was a native of Thorn in Prussia. Allured to the study
ot the heavens by the high reputation of Regiomonta-
nus, he went to receive instructions from Dominic Ma-
ria, professor of astronomy at Bologna. From Bologna
he went to Rome, where, being appointed professor of

mathcmaiics, he made several observations about the

year 1500. Returning to Nuremberg, where he was
made canon ot Ermeland by his uncle the bishop of

Wurniia, he directed his attention to the various hypo-
theses which had been invented to explain the celestial

motions ; and being embarrassed by the epicycles and
eccentrics of Hipparchus and Ptolemy, which he re-

garded as inconsistent with the simplicity of nature, he
adopted the system of Pythagoras respecting the motion
of the earth, and the immobility of the sun. From this

hypothesis all the celestial phenomena received a plau-

sible explanation. The diurnal motion ol the heavens
was a deception arismg from the motion of the terres-

trial globe ; and the precession of the equinoxes was
explained by a slight variation in tlie position of its axis.

The stations and rctrogradations of the planets, which
had so long perplexed astronomers, were the necessary

consequences ot this new arrangement ; and, to use the

words of Copernicus himself, '' The several appear-

ances of the heavenly bodies will not only follow from
this hypothesis, but it will so connect the order of the

planets, their orbits, magnitudes, and distances, and

even the apparent motion of the fixed stars, that it will

be impossible to remove one of these bodies out of its

place without disordering the rest, and even the whole
universe also." This beautiful system, remarkable for

its simplicity, and its conformity with all the laws ofme-
chanicks and physicks, has been defended by its author

against every objection, and is fully explained in the

first book of his work, entitled, Astronomia Inntaiirata,

sive de Kcvolutm7iibus Orbium Celestium. This work
was completed about the year 1530; but, dreading the

consequences of vulgar prejudice, it was only in the

latter part of his life that his friends could prevail upon
him to give it to the world. The rupture of a blood

vessel put a sudden termination to the life of this great

man, on the very same day on which he received a com-
plete copy of his work. His remains were deposited

near the altar, in the cathedral of Frauenberg, and

spheres cut out in relief upon his tomb, was the only

epitaph that recorded his labours. This hallowed spot,

which no philosopher could approach without the deep-

est sensations of reverence and awe, has a few years ago

been most wantonly violated by two pretended friends

of science, who went in quest of the manuscripts of Co-

pernicus, with the intention of doing honour to his

name. No sooner had they entered the cathedral, and

washed the dust from the tomb of the astronomer, than

they raised up the stone which protected his grave, and

carried off the few mouldering bones which for nearly

three centuries had reposed in that sacred spot. These
valuable relics were given to the chapter of the cathe-

dral, and a few reserved to gratify the impious curiosi-

ty of the Polish travellers. See Copernicus.

Copernicus was succeeded by a number of astronomers,

who enriched the science witli numerous observations

without extending the boundaries o-f discovery. Rein-



ASTRONOMY. 550

hold computed the Prussian tables superior in accuracy

to those of Copernicus. Gcnmui Frisius invented a new
method of projection. Nonius suggested the cimtrivance

whidi goes by his name for subdividing the divisions of

instruments. Appian observed five comets, antk shew-
ed the method of delineating eclipses on a plane ; and
William IV. landgrave of Hesse, erected a splendid ob-

servatory at Cassel, and made a number of correct ob-

servations with the assistance of Rothman and Justus

Byrgius.
Astronomy now began to receive important additions

from the industry and genius of Tycho Brahe. This
celebmed astronomer was born at Knudstrup in Nor-
way, in the year 1546, and so early as the 14th year of

his age he began to display a passion for astronomy.
The coincidence between the calculated and observed
limes of a solar eclipse in 1560 struck his youthful mind
with astonishment, and determined him to the study of a

science that was founded on such correct principles.

The ardour which he felt for astronomy was checked
by his uncle and preceptor, who wished to bend the

whole of his attention to the study of jurisprudence ; but
this opposition served only to I'ivet his attachment ; and
Tycho was compelled to watch the motions of the stars,

when sleep had disarmed the vigilance of his preceptor.
During his travels in Germany, Tycho became acquaint-
ed with the most disiinguished astronomers of the age,
and particularly with the landgrave of Hesse, one of the

most accurate observers of these times. Upon his re-

turn to Denmark, he formed the project of establishing

himself at Basle in Switzerland, where he might pursue,
without interruption, the laborious career which he had
determined to follow ; but, in consequence of a letter from
the landgrave of Hesse to Frederic, king of Denmark,
Tycho abandoned his project, and accepted of the island

of Huena as a present from his Danish majesty. In this

solitary retreat he built tlie celebrated observatory which
he called Uraniburg,a name sacred in the history of as-

tronomy from the discoveries of Tycho, and the mass of

accurate observations which were there made during the

space of 21 years. At the death of Frederic all the pen-

sions were stopped, and Tycho was commanded to dis-

continue his observations. The minister Walchendorp,
who drove the astronomer from Huena, will be loaded
with the execrations of posterity, and branded as the

enemy of virtue and science. The venerable Tycho,
accompanied with his wife and children, and carrying

with him his books and instruments, was thus forced to

seek in a foreign land for a more permanent and happy
asylum. After retiring to Rostoch, he found a steady

patron in the emperor Rodolph II., who settled upon him
a handsome pension, and erected an observatory for his

use in the neighbourhood of Prague. In this new situa-

tion he had for his disciples Longomontanus and the

illustrious Kepler; but neither the society of these able

pupils, nor the kindness of Rodolph, could sooth his agi-

tated spirit. He longed to revisit his native country. In
a distant land, and surrounded by new friends, the re-

membrance of former attachments, which even the op-
pression of an ungrateful country could not subdue, prey-

ed upon his spirits, and probably hastened his death. On
the 24th October 1601, this exiled astronomer terminat-
ed his sufferings and labours.

By means of the large and accurate instruments which
he invented, Tycho formed a catalogue of 777 stars, su-

perior incorrectness to those of Hipparchus and Ulugh-
Eejgh. To this laborious undertaking he was prompted

by the sudden appearance of a new s'.ar in Cassiopeia in

1572. It slione wiUi tlie brilliancy of Venus, so as to be
visible even in the middk; of the day. Its twinkling, like

that of Sirius, exhil)iled llie prismatic colours ; and hav-
ing rclainethits lustre for several weeks, its splendour
gradually diminisiied till ii disappeared in March 1574.

The genius of Tycho, howevei', is more conspicuous in
tl>e improvements which he made upon the lunar theory.

He discovered the inequality called the variation, amount-
ing at a maximum to 37', and depending on the equated
distance of the sun from the moon. This equation va-
nishes at the syzigies and quadratures, and reaches it»

maximum at the octants. The motion of the moon is

subject also to another irregularity, depending on the po-
sition of the earth in its orbit. This irregularity, which
was also discovered by Tycho, has been called the annual
equation, and affects also the place of her apogee and
nodes. In addition to these important discoveries, he
determined, with unusual-accuracy, the greatest and least

inclination of the lunar orbit, and represented this varia-

tion by the motion of the pole of the orbit in a sriiall cir-

cle. We are also indebted to Tycho for a more perfect

knowledge of astronomical refractions. He made the

horizontal refraction 34 minutes, and supposed it to vanish
at an altitude of 45°, but he very strangely maintained,
that the rays of the moon and stars sustained different re-

fractions from the atmosphere. This opinion, unworthy
of a philosopher, is one of the numerous instances which
might be brought, to show that the mind of Tycho was
not fitted for the higher efforts of philosophy. His skill

in observing phenomena was not equalled by his genius
in discovering their cause ; and it is to this incapacity
for general views, that we must ascribe his rejection of
the Copernician system of the world. In the Tychonic
system, which bears the name of its author, tlie earth is

stationary in the centre of the universe. The sun, with
all the planets and comets revolving round him, performs
his revolution about the earth, and, in the course of every
twenty hours, the stars are carried round the central
body. This arrangement of the heavenly bodies, though
completely destitute of that beautiful simplicity which
marked the Copernican system, had the merit of giving
a sufficient explanation of the various phenomena of the
heavens. Notwithstanding the physical absurdity of sup-
posing the sun and planets revolving round one compa-
ratively insignificant, we cannot persuade ourselves to
believe that Tycho was led to adopt this hypothesis from
a spirit of opposition to Copernicus, or from the vanity
of giving his name to a new system of the world. The
evidence of the senses, the seeming hostility of the scrip-
tures to the motion of the earth, the apparent diameter
of the fixed stars, and the difficulty of supposing the
earth's orbit invisible at the nearest of these remote bo-
dies, were arguments which might liave swayed the
mind of Tycho to reject the hypothesis of Copeniicus.
See Tycho.

Kepler was born at Wiel, in the duchy of Wirtembero:,
on the 27th December 1571. In the 18th year of his
age he went to study philosophy at Tubinger, and was
instructed in mathematics and astronomy by Michael
Maestlin, who first explained the secondary light of the
moon. Misled by the ardour of his fancy, Kepler was
perpetually seeking after harmonies and anologies in the
system ; but during his stay with Tycho at Prague, this

youthful propensity was in some measure corrected, and
he was taught to check the flights of his imagination by
the results ofpractical astronomy, and by the most rigid
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severily of invesligation. At the death of Tycho,
Kepler was pvit in possession of his valuable observa-

tions on the planets. Those which he had maae upon
the planet Mars were particularly numerous, and were
the means of conducting his pupil lo the most important
discoveries in astronomy. Kepler attempted in vain to

represent the motions of this planet on the hypothesis of

a circular orbit, and by means of the numerous circles

which Copernicus had employed to explain its uiequali-

ties. After trying several other curves, he at last found
every difficulty removed by supposing that Mars revolv-

ed in an elliptical orbit, and that the sun was placed in

one of its foci. He then determined the dimensions of

his orbit, and by comparing together the times employ-
ed by the planet in completing a whole revolution, or any

part of a revolution, he discovered that the times in which
Mars described any arch of the elliptic, weie always to

one another as the areas contained by lines drawn from
the focus to the extremities otthe respective arches, or

in other words, that the radius vector described equal

areas in equal times. The same law was found to exist

in the orbits of all the other planets, and in those of the

satellites with regard lo their primary ; and in the year

1626, Kepler published his Rodolphine Tables, comput-
ed on the true laws of the planetary motions. Induced
by tlie mysterious analogies of the Pythagoreans, Kep-
ler endeavoured to explain the arrangements of the solar

system by the laws of musical harmony. He imagined
that the mean distances of the planets ought to vary in

some regular progression ; and he sought for this ima-

ginary law, by comparing them with the regular geome-
trical solids, and with the intervals of tones. Alter seven-

teen years labour, he at last succeeded, by comparing the

powers of the numbers which represented the periods

and distances of the planets, and discovered that the

squares of the periodic times of the planets were as the

cubes of the major axes of their orbits ; a law which he

found to prevail in the orbits both of the primary and

secondary planets. These laws of Kepler, which he has

explained at great length in his Astronomia A'aiin, celestis

tradita cum Coinmentariis de motibus sleU£ Martin., banish-

ed from astronomy the epicycles of Ptolemy, laid the

foundation of physical astronomy, and paved the way for

the great discoveries of Newton. Had he proceeded in

the prosecution of these interesting discoveries, he might

have extended the same laws to the motions of the co-

mets ; but he unfortunately imagined that these bodies

were transient meteors, generated in aether ; and was thus

prevented, by this erroneous opinion, from pursuing the

brilliant career which he had begun. The prejudices of

Kepler, respecting the harmony of the universe, "did not

forsake him even towards the close of his life. Con-

sidering the mysterious analogies of Pythagoreans as es-

tablished principles, we find him, even in his latest works,

deducing the earth's eccentricity, and the density and

parallax of the sun, from these imaginary data. These
philosophical delusions, the creatures of a lively fancy,

have vanished in the progress of science, and astrono-

mers now look back to them as beacons to check the

temerity of speculation, and to guide the theorist into

that path of rigid investigation, which can alone conduct

him to the establishment of general laws. The specula-

tions of Kepler, on the cause of the planetary motions,

exhibit the same genius v/hich we have already admired

in his other discoveries. He considered gravity as a

mutual and corporeal affection between similar bodies ;

and he maintained that heavy bodies do not tend to the

centre of the world, but to that of the round body t»

which they belonged ; and that if the earth were not
spherical, heavy bodies would not fall towards its centre,
but to cufterent points in the solid. He likewise sup-
posed. that the tides were produced by the attraction of
tlie moon, and thai, the lunar inequalities were occasion-
ed by the united action of the earth and the sun. The
pleasure whicli we feel hi retracing the discoveries and
the sagacious anticipations ol this illusiriousastronomer,

is painfully alloyed by the recollection of the misery in

which he lived. While magicians and conjurers were
rewarded by the munificence of kings, Kepler could,

with difHcuiiy, obtain payment of the trifling ^jension on
which he was doomed to subsist; and it was in conse-
quence of his journey to Ratisbon to solicit his arrrcars

from the diet, that this great man, worn out with age and
fatigue, terminated his valuable life. It is fortunate for

science, that genius, like virtue, has its own reward.
Had the progress of the human mind been entrusted

to the generosity of princes, it might have yet been
struggling with the ignorance and prejudices of its sa-

vage state.

While these brilliant discoveries were enlightening

Germany, others of scarcely less importance were mak-
ing in Italy, by the industry of Galileo. The discovery

of the telescope gave a vigorous impulse to the human
mind, and enabled it to penetrate into the remotest re-

gions of space, far beyond the limits which Nature had
assigned. Though Galileo had not the merit of invent-

ing this admirable instrument, he has the undisputed

honour of having greatly improved it, and applied it to

the heavens. His first observations which were made
upon the moon, induced him to conclude, that thi% lumi-
nary was an opaque body like cur earth, variegated with
hills and valleys. He perceived in every part of the hea-
vens numbers of stars which were beyond the reach of
unassisted vision ; and he considered the light of the mil-

ky way as arising from the innumerable stars which
were collected in that zone of the heavens. He discove-

red four satellites circulating round the planet Jupiter,

and verified the prediction of Copernicus, that Venus
would exhibit phases similar to those of tlie moon. The
surface of the sun, when seen through the telescope,

was covered with a number of dark spots ; and Galileo

explained the phenomena which they exhibited, by sup-

posing thein to adhere to the body of that luminary, and
to be affected by a revolution about its axis. The dis-

tance of Saturn was too great for the imperfect instru-

ment which Galileo employed ; liut he saw plainly that

this planet was not round like the rest, and he consider-

ed it as composed of three bodies. The appearance of

the fixed stars like brilliant points, when magnified by

the telescope, and the other discoveries which he made,
were irrefragable proofs of the Copernican hypothesis,

and Galileo did not scruple to disseminate and defend

the doctrine of the earth's motion. The holy inquisi-

tion, the pretended guardian of the Chistian faith, de-

nounced Galileo as the abbettor of irreligious opinions;

and the Cardinal Bellarmin made him promise never to

support the new system, either in his conversation or

his writings. Galileo was not insensible to the enthusi-

asm which the discovery of truth never fails to inspire;

and he burned with impatience to throw off the fetters

which had been imposed upon his mind. The horrors

of a prison, and the vengeance of supirstition entrench-

ed in power, were the sufferinu:s which he Iiad, to ba-

lance against the abhorrence of cherished error, against
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ihe impatience of a persecuted spirit, and the anticipa-

ted applause of future times. Prcfening a middle course,

Galileo resolved neither to shrink from his convictions,

nor yet openly to avow them. In the third dialogue of

his i>'ysli?na Cosmicum, he introduces three speakers,

Salvatius, Sagredus, and Simplicius, who discuss the

subject of the earth's motion. One of these is a peri-

patetic philosopher, who defends the Ptolemaic system
with all the ingenuity of which it is susceptible, while

the other two, by a force of reasoning which could not

be resisted, endeavoured to support the system of Co-
pernicus. Though GaUleo did not decide between these

opposite opinions, yet the success which his dialogues

experienced, and the strength of argument with which
he answered every objection to the earth's motion, agahi
roused the hostility of the inquisition. Notwithstanding

the interposition of the grand duke of Tuscany, he was
summoned before this jealous tribunal, and condemned to

solitary confinement. On the 22d June 1633, an assem-
bly of seven cardinals sat in judgment upon Galileo.

They issued a decree against him, maintaining, that the

motion of the earth was a proposition absurd, false in

philosophy, heretical, and contrary to scripture ; * and
they threatened him with the severest punishments if he
continued to propagate this fatal error, or adhered with

contumacy to such dangerous sentiments. Galileo saw
that he had no alternative but an implicit submission to

the mandates of the church, and he agreed to sign a

formula, in which he abjured, execrated, and detested,

the absurdity, error, and heresy, of the earth's motion, t

What a mortifying picture of human infirmity on the one
hand, and of atrocious presumption on the other 1 A ve-

nerable old man, turned of seventy, with his head silver-

ed over by the study of Nature, disavowing, against rea-

son and conscience, the great truths which he had pub-
lished to the world, and which shone forth in every part

of those heavens to which he appealed 1 An assembly of

reverend cardinals, encircling the aged philosopher on
his knees, fixing the laws and arrangements of nature,

repressing the great truths which she unfolds, and con-

demning to perpetual imprisonment the venerable sage,

who first disclosed to man the unexplored regions of
boundless space

!

The solicitations of the grand duke of Tuscany obtain-

ed the release of Galileo after a year's confinement, but
he was compelled to remain within the territory of Flo-

rence, in the small village of Arcetri. In this state of
captivity he endeavoured to console himself by his for-

mer studies. He observed tiie phenomena of the moon's
libration, and ascribed them to the position of the obser-
ver on the surface of the earth, and to the motion of the

moon in an orbit inclined to the ecliptic. He continued
to observe, likewise, the motions of Jupiter's satellites

;

and he proposed a method of finding the longitude, by
observing the phenomena of these bodies in different

meridians. The Dutch government heard of this propo-
sal, and sent Hortensius and Bleau to consult with Ga-

lileo. They carried with thcni a golden chain, as a to-
ken of inspect for the talents of this great man ; but iin-

mediatcTy upon their arrival at Arcetri, fJalileo became
suddenly blind. After continuing his studies for a few
years, and committing his opinions to writing, he was
seized with a dangerous disorder, of which he died, in

January 1642, in the seventy-eighth year of his age.
Contemporary with Galileo were a number of aslrcSio-

mers, who contributed to the progress of the science.
Baron Napier published his Tables of Logarithms in

1614. Bayer obtained great celebrity by his Uranome-
tria, in which the stars are designated by the letters of
the Greek alphabet. Landsbergius published astronomi-
cal tables in 1632. Horrox and Ciabtrce observed Ve-
nus, for the first time, on the sun's disc. Schciner made
numerous observations on the solar spots ; Gasscndi o1)-

served the transit of Mercury over the sun in 1631
;

Morin was the first who applied the telescope to the
quadrant; Riccioli published his valuable work, entitled
Almagentum JVuvum; Azout invented the micrometer
with a moveable wire ; Mouton determined the diame-
ter of the sun and moon, by means of the telescope and
simple pendulum ; and Seth Ward maintained, that the
motion of a planet was uniform about the focus of its el-
liptical orbit in which the sun was not placed.
The indefatigable labours of Hevelius will be long re-

membered in the history of astronomy. His observatoryj
founded at Dantzic in 1641, was furnished with excel-
lent instruments, some of which were divided into eve-
ry five seconds. The numerous observations which he
made on the spots and libration of the moon are publish-
ed in his Scktiographia, illustrated with good engravings
of the lunar disc. His observations on the spots of the sun,
and on the nature of comets, were numerous and deli-
cate, and his catalogue of the fixed stars, containing the
longitude and latitude of 1888, was remarkable for its ac-
curacy. The observatory of Hevelius, with all the books
and instruments which it contained, was consumed by
fire on the 26th September 1679; but descriptions and
drawings of his instruments were fortunately preserved
in his Machina Cclcstis. About this time the use of tele-
scopic sights in quadrants was strenuously recommended
by the ingenious Dr Hooke. Hevelius employed plain
sights in all his instruments ; and a dispute upon this
subject commenced between the two astronomers. This
difl'erenceof opinion induced DrIIalley, in 1679, to pay
a visit to Hevelius, with whom he remained for some
time, charmed with the construction of his instruments,
and the accuracy of his observations. Had Hevelius
adopted the suggestion of Dr Hooke, his observations
would have been distinguished by a precision which
practical astronomers had not hitherto attained.

The improvement of the telescope continued to lay
open new sources of discovery. The celebrated Huy-
gens, by means of two excellent telescopes, of 1 2 and 24
feet focal length, discovered, that the singular appear-
ance which Saturn had exhibited to Galileo and Heve-

• "Solem esse in centio mundi, et immobilem motu locali, i)ropositio absurda, et falsa in philosophia, et foi-maliter hsretica; quia est
expi'esse contraria Sacra Scriptur?:
Terram non esSL- cenliuni mtin.li. iiec immobilem, scd moveri motu elium diurno est^etiam propositio absin-J.i, et falsa in philoso-

phia, el Iheologice consideral::, -.ul uur.u.-i cironca im fide."

t "Coi-de .sinccio et fide mom licta, abjur ), maledico, et detestor supradictos ei-rorcs et IiKi-eses, ft .^enernlitci- q\iemcunque alium er-
rortm et sectam conuru-iam supradiclie S tici^iesis, cl jui-n ine in posteiuiu nuiKjwam ampUns dictuv'um aut :!ssenuriiin voce aut s;-i ip-
to qmdquam propu;r quod possit liaberi de mt similis suspicio—Sic me Deus adjuvet, ct sancta ipsius e\ augclia, qua: tan<ro pi oprijs
manibus
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lius, was occasioned by a large ring which surrounded

tlic planet; lliat the plane ot the ring was inclhied 30"

to the ecliptic ; and that the various appearances which
the ring exhibited, arose tVom the different position of

the earth with regard to this plane. He discovered also

the tourth saieliite of Saturn ; and as this discovery made
the number of secoiiclaiy pianets equal to the primary
ones, Huygens imagined that there were no more sa-

le, lites to discover, and was probably prevented by this

foolish prejudice, fiom exploring wiili sufficient cure

the regions in which they were to be found. We are

indebted also to Huygens for the application of pendu-
lums to clocks, an invention of great use in practical

astronomy. His beautiful theorems on centrifugal I'or-

ces, and his discoveries respecting involutes, paved the

way for the theory of curvilineal motion, whicli was at-

terwards established by Newton. The reputation of

Huygens obtained him an invitation from Louis XIV.
and he was one of the first members of the French aca-

demy. But Huygens was a Protestant, and was coai-

pelled to retire to the Hague, his native place, in con-

sequence of that harsh edict which deprived France of

her most valuable citizens.

About this time the establishment of learned soci3-

ticsin London and Paris concentrated in these f'.voured

capitals all the genius of Europe. The enthusiasm

which they inspired, the encouragements which they

held out, the rivalry which they produced, were the

causes of that rapid advancement which all the sciences

experienced.

Among the number of philosophical strangers whom
the generosity of Louis XIV. and his minister Colbert

had attracted to Paris, were Dominick Cassini and Roe-
mer. When Cassini was professor of astronomy at

Bologna, he constructed an accurate table of refractions,

and new tables of the sun's motions. He discovered the

diurnal revolutions of Jupiter, Mars, and Venus. By
observing the immersions and emersions of Jupiter's

satellites, he formed a complete theory of these bodies,

and published tables for calculating their eclipses. When
he undertook the charge of the royal observatory at Paris,

he commenced a set of regular observations on the equi-

noxes and solstices, and on the oppositions and conjunc-

tions of the planets. In the year 1671, 1672, and 1684,

he discovered the first, second, third, and fifth satellites

of Saturn ; he ascertained the rotation of the fifth satel-

lite round its axis; and he observed a belt upon Saturn,

and the black line which divides the ring into two equal

parts. He discovered also that Jupiter had a spheroidal

fiirurc, and that the polar was to the equatorial dfameter

as 14 to 15. He gave a complete theory of the moon's
libration. He observed the belts of Jupiter parallel to

his equator; and in 1683 he discovered the zodiacal

light. These brilliant discoveries, the result of forty

vcars labour, have raised their author to a high rank

among the astronomers of Europe.

The successive propagation of light, one of the most
curious discoveries in astronomy, was about this time
ascertained by Roemer, a Danish astronomer. By com-
paring the eclipses of the first satellite of Jupiter with

the times of their immersions and emSrsions given by
the tables of Cassini, he found that the error of the ta-

bles depended on the distance between Jupiter and the

earth ; and hence he concluded, that the motion of

light was not instantaneous, and that it moved through

the diameter of the earth's orbit in the space of eleveu
minutes.

There flourished about this time a number of minor
astronomers, whose labours we have scarcely room to

record. Dr Hooke, whom we cannot properly rank
undei this class, was one of the most ingenious mecha-
nics and philosophers of his age. His inventive powers
have been exhibited in almost every branch of science ;

though astronomy is, perhaps, under the least obliga-
tions to his genius. He invented the zenith sector, in

order to determine if the earth's orbit had any sensible

parallax ; he gave the first hint of making a quadi-ant

by reflexion ; and he, in some measure, anticipated the
discoveries ot Newion, wiien he shewed that the motion
of thu planets resulted horn a projectile force combined
with the attractive lorce oi tlie sun. John Picard was
one of the first who applied telescopes to quadrants; and
in 1669, he determined the earth's diameter, by measur-
ing a degree of the meridian in France. Richer made a
number of astronomical observations at Cayenne ; and
he lound that a penduium which beat seconds at Cay-
enne, must be about a line and a quarter shorter than
one which beat seconds at Paris. This singular obser-
va'ion being sent to Pans, was ascribed Dy Huygens to

the diminution of gravity at the equator by means of the

centritugal force ; and this ingenious philosopher cal-

culated from this fact the spheroidal tonn of the earth-

When Charles H. erected the observatory at Green-
wich, Mr Flamstead was appointed astronomer royal in'

1676, by the recommendation ot sir J. More. He was
the first who explained the true principles of the equa-
tion of time ; and during the space of 33 years, he made
an immense mass of observations on the planets, comets,
and fixed stars, and on the solar spots, and the satel-

lites of Jupiter. These observations are recorded in

his posthumous work, entitled Historia Ctltstis, which
was published in 1723, The first volume of this inva-

luable treasure, contains all the observations which he
made at Derby and Greenwich on the fixed stars, pla-

nets, comets, spots of the sun, and satellites of Jupiter.

The second comprehends, the transits of the planets and
fixed stars over the meridian, and the places of the

planets, which he deduced from them. The third vo-

lume contains a description of the instruments used by
Tycho and himself ; the catalogues of the fixed stars

made by Ptolemy, Ulugh-Beigh, Tycho, the prince of

Hesse, and Hevelius ; and likewise the British catalogue

of 2884 stars, with their longitudes and latitudes, and

their right ascensions and declinations. The tables of

Dr Halley, and Newton's theory of the moon, were found-

ed on the observations contained in that valuable work.

The jittas Celestis of Flamstead, another posthumous
work, was published in 1753.

The theory of universal gravitation, effected a com-
plete revolution in physical astronomy. The discoveries

of Galileo, Huygens, and Kepler, and the speculations

of Dr Hooke concerning gravity, were the first steps

in the investigation of this general principle ; and the

comprehensive mind of Newton was alone wanting, to

combine and generalize them. The reception of a new-

system of philosophy was rendered less difficult by the

revolutions which had already taken place. The hypo-

thesis of Ptolemy had, in a great measure, yielded to

the Copernican system, and Descartes had already sap-

ped the foundation of the Aristotelian philosophy. The



ASTRONOIklY. 563

system, indeed, which he himself had reared, presented

more allurements to the imagination, and was better

calculated to captivate vulgar applause ; but as it had

not yet entwined itself with ttie prejudices of the human
mind, the Newtonian philosopliy had fewer obstacles to

encounter than if it had been proposed at an earlier, or

even at a later period. In the first chapter of Physical

Astronomy, we have given a full account of the various

steps by which Newton established the general law, that

all bodies attract each other with a force directly pro-

portional to their quantity of matter, and inversely as

the square of their distance. Under the guidance of this

simple principle, which connected together all the phe-

nomena of the planetary motions, Newton concluded,

that the comets, in virtue of the same law, revolved round

the sun in ver)' eccentric ellipses ; he proved, from the

rotatory motion of the earth, that it ought not to be an

oblate spheroid ; and, on the supposition of its homoge-
neiiy, he fixed the proportion between its polar and
equatorial diameters. He demonstrated that the action

of the suu and moon upon the equatorial parts of the

spheroid ought to produce a motion in its axis and a

retrocession in the equinoctial points, and that the tides

of the ocean arose from the action of the same lumina-

ries : he ascribed the lunar irregularities to the combined
action of the sun and earth on that satellite ; and he
deduced the densities of all the planets that were sur-

rounded with satellites. These brilliant discoveries,

which laid the foundation of those sublime theories,

which have been fully developed by the French astrono-

mers, are fully detailed in the Princi/iia Philosopliice

Miluralis, a work which will continue to be one of the

most splendid achievements of human genius, and a

durable monument of the patience and penetration of

its author. The method which was established by Ba-
con, of arriving at general laws by a cautious induction

and comparison of facts, not only conducted Newton to

the principle of universal gravitation, but also to his

analytical and optical discoveries. The inutility of hy-
potheses had been long apparent ; but it was reserved
for Newton to banish them for ever from philosophy, to

extricate the human mind from the labyrinth in which
its energies had been wasted, and to conduct it into a
new path of physical research. The tropliies which he
himself had won by following the method of induction,

gave a more powerful recommendation to the Baconian
philosophy, than it had ever received from the reasoning
and eloquence of its author.

Among the contemporaries of Newton were several

astronomers, who have a particular claim upon the re-

collection of posterity. Maraldi determined the retro-

grade motion of Jupiter's nodes, and the progressive
motion of his aphelion ; he discovered the variation in

the inclination of the orbits of Jupiter's satellites ; he
corrected the theory of Mars ; and he shewed that the
motion of Saturn was diminishing. Mr Pound found,
that the equatorial was to the polar diameter of Jupiter
as 13 to 12. He calculated new tables for computing the
eclipses of Jupiter's first satellite, and he rectified the
motions of the satellites of Saturn.
The celebrated Dr Halley was one of the most emi-

nent of Newton's contemporaries, and conferred many
important obligations on the science of astronomy. In
the 19th year of his age he published a geometrical
method of finding the aphelia and eccentricities of the
planetary orbits ; and in the following year he went to

St Helena to make a catalogue of the southern stars.

While he was observing the transit of Meicury during
his stay at St Helena, it occurred to him, that the sun's
parallax might be ascertained by the transit of Venus
over his disc, and he pointed out the method by which
this important problem was to be resolved. The sight
of the famous comet of 1680, which he obtained on hih

road from Calais to Paris, gave occasion to his beau-
tiful investigation respecting the orbits of these wan-
dering stars, by which he was enabled to predict the
return of the comet in 1759; the first and the only pre-
diction of this kind that has yet been fulfilled. In the
year 1691, he published tables of the conjunctions of
Mercury and Venus with the sun ; and he afterwards
directed his chief attention to the lunar theory. Upon
the death of Flamstead in 1719, Dr Halley was appoin-
ted to the office of astronomer-royal ; and in the same
year he published his tables of tht sun, moon, and pla

nets. Though he was now in the 64lh year of his age.

this indefatigable astronomer continuid to observe the

moon's transit for 18 years; and in tlic space of 9 years
he made no fewer than 1500 observations, which enabled
him to correct his theory of the moon. The reputation

of Halley, however, does not rest merely on his astro-

nomical labours. His acquaintance with all the sciences,

the services which he rendered them, and his fine taste

for literature and philosophy, while they prove the uni-

versality of his genius, will secure him a high rank
among the ornaments of the human species.

Upon the death of Dr Halley in 1742, the royal ob-
servatory received an able successor in the person of
Mr James Bradley. To this ingenious astronomer we
are indebted for two of the most beautiful discoveries
of which the science can boast. While endeavouring to

determine the parallax of the fixed stars, with a large
and excellent sector constructed by Grahame, he dis-

covered the aberration of these bodies, which arises

from the motion of light combined with the motion of
the earth in its orbit. We have already given a com-
plete history of this wonderful discovery in the article

Aberration. In the year 1745, he was led by obser-
vation to the discovery of the nutation of the earth's

axis; a phenomenon which he justly ascribed to the
action of the moon upon the protuberant equatorial parts
of the terrestrial spheroid. This libration of the earth's

axis amounts to IS seconds in the space of 19 years,

di^ring which the moon's nodes perform a complete re-

volution. The precession of the equinoxes, produced
by the single action of the moon, is 36"; but on account
of the motion of her nodes, this effect is not uniformly
produced, and hence arises a variation in the precession,

and a nutation in the axis of the earth. Dr Bradley
constructed from his own observations new tables of
Jupiter's satellites. He fixed, with great accuracy, both

the quantity and the laws of atmospherical refractions,

and gave an elegant method of computing tiie collec-

tions which are necessary from a variation in the tem-
perature and pressure of the air. The numerous and
accurate observations which were made by this able ob-
server, will be soon given to the world. The first vo-

lume has been already published by Dr Hornshy, and
the remainder is at present in the hands of Mr Abra-
ham Robertson, to whom their publication has been
entrusted.

About this time France produced a number of excel-

lent astronomers, distinguished chiefly bv the number
4 B 3
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and importance of iheir observations. In 1751, M. de

la Caille undertook a voyage to the Cape of Good Hope

for the purpose of perfecting the catalogues of the stars

ill the southern hemisphere. After the most indefatiga-

ble exertions, he returned to Europe with a catalogue

of 9800 stars comprehended between the south pole and

the tropic of Capricorn. The places of 1942 stars were

calculated from his observations, and published in 1763

in his Cslum Justrale Stelii/frum. The right ascensions

and declinations of the remaining 8000, the observations

upon which are published, have not been determined.

In addition to these labours, La Caille computed new
tables of the sun, containing equations for the attraction

of Jupiter and Venus ; he made observations on the

parallax of Mars and Venus ; on atmospherical refrac-

tion ; and on the length of pendulums ; and, during his

stay at the Cape, he measured a degree of the meri-

dian.

Contemporary with La Caille were John James Cas-

sini, Bouguer, Condamine, and Maupertuis. Cassini pub-

lished a treatise on astronomy, with astronomical tables,

founded on the observations of his father. Bouguer

wrote a valuable work on the figure of the earth. In

conjunction with Condamine, he went to South America,

to measure a degree of the meridian in Peru ; and they

were the first who ascertained, by actual experiment,

the attraction of mountains, by determining the deflec-

tion of the plumbline produced by the action of Chim-

boi-aco. (See Attraction of Mountains). Maupertuis

was at the head of the French astronomers who under-

took a journey to Lapland to measure a degree of the

meridian.

The great errors in astronomical tables, and particu-

larly in those of the moon, turned the attention of ma-

thematicians to tlie subject of physical astronomy. The

valuable improvements which the higher analysis had

received since the time of Newton, enabled his succes-

sors to complete the great work of which he had laid the

foundation. In the year 1747, Clairaut, D'Alembert, and

Euler, three of the first mathematicians of the age, un-

dertook, without any knowledge of each other's inten-

tions, to solve the famous problem of three bodies, or to

determine the curves described by three bodies project-

ed from three points given in position, and with veloci-

ties given in quantity and direction, the force with which

they gravitate being directly as their quantities of mat-

ter, and inversely as the squares of their distance. The

object of this problem, which is susceptible only of an

approximate solution, was to investigate all the lunar

inequalities which could arise from the theory of gravity.

Newton had explained only five of the principal equa-

tions of the moon's orbit, and it was obvious that there

were many other irregularities, which observation alone

could never have detected. The solution of the problem

obtained by the three philosophers, seemed at first to

overturn the whole theory of gravitation. In conse-

quence of all of tbem having neglected some small quan-

tities in the approximation of the series which repre-

sented the motion of the apogee, it appeared that gravity

did not diminish in the inverse ratio of the square of the

distance. Clairaut had the honour of being the first

who detected this error. He therefore rectified his solu-

tion, and finding that the result was in perfect accor-

dance with the theory of gravity, he computed a set of

lunar tables, which were vastly superior, in point of ac-

curacy, to those which had hitherto appeared'.

The celebrated Tobias Mayer of Gottingen, who had
directed his whole attention to the improvement of the

solar and lunar tables, computed a new set, founded on
the solution of Euler, and carefully corrected by a num-
ber of his own accurate observations. These tables

gave tiie longitude of the moon within thirty seconds.

A copy oi tlicm was sent to the lords of the Admiralty
in 1755 ; and they were found to be extremely correct,

by a coniparibon with the observations of Bradley. Until

the day ot his death, however, Mayer contmued to ren-

der them more perfect ; and he left behind him a com-
plete set of solar and lunar tables, for which his widow
received the sum of i-3000, a part of the reward that was
ofiered lor the discovery of the longitude. In addition

to these labours, Mayer constructed an accurate cata-

logue of 992 fixed stars ; he observed the proper mo-
tions of several of these bodies ; and he delineated an
excellent map of the moon's disc, from a number of ac-

curate observations on the longitude and latitude of the

lunar spots.

The labours of Clairaut were not confined to the solu-

tion of the problem of three bodies. At a very early

age, he accompanied Maupertuis in his journey to mea-
sure a degree in Lapland, and his attention was na-

turally turned to the figure of the earth. In the ex-

cellent work which he has published on this subject, he

determined the figure which the earth would assume if

it were composed of homogeneous materials ; he found

that the diminution of gravity, on different parts ol its

surface, was always proportional to the square of the

cosine of the latitude, if the spheroid were composed of

concentric strata, whose density and ellipticity followed

any law whatever from the centre to the circumference

;

and he ascertained the figure which the earth would
assume if it consisted entirely of a number of concentric

fluid strataof different densities. Clairaut had the merit

of applying to the motion of comets his solution of the

problem of three bodies. He surmounted the difficulty

arising from the great eccentricity of their orbits ; and he

computed the action ot Jupiter and Saturn on the motion

of the comet which, according to the prediction of Hal-

ley, was expected to return about the beginning of 1759.

These calculations led him to expect, that the comet

would pass its perihelion on the 13th April 1759 ; but it

had reached that point of its orbit on the 13th March.

By revising his calculations, M. Clairaut reduced this

error of thirty days to twenty-two days ; and, in a paper

on comets, which shared the prize of the Acaciemy of St

Petersburg with Albert Euler, he aftervvards reduced it

to nineteen days.

The subject of the figure of the earth, which Clairaut

had treated with such distinguished ability, was success-

fully resumed by D'Alembert. Hitherto it had been sup-

posed, that the fluid strata were all on a level, or that the

direction of gravity was perpendicular to each of the

strata. D'Alembert, however, has determined the figure

of different strata of the spheroid, on the supposition

that gravity does not act perpendicularly to any of these

beds, but the superior one. His solutionis also applica-

ble to an infinity of other figures besides the clbplical

figure, and is founded on the supposition that the meri-

dians are not similar, and that there is a difference of

density in the points of the same stratum. The genius

of D'Alembert, however, shone with greater splendour

in Ids admirable solution of the problem of the precession

of the equinoxes. The imperfect state of geometry and
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.dynamics prevented Newton from succeeding in this im-

portant investigation. He obtained, indeed, Irom theory,

the true quantity ot the precession of the ecjuinoxcs ; but

liis assumptions were not legiiiniate, and it was reserved

lor D'Alembert to treat this subject without the intro-

duction of iiypotheses. By the application ot his new
principle of dynamics, he has detcrmineil, in the most
rigorous manner, all tlic forces wiucii afi'ecl the paral-

lelism of tlie earth's axis, and which give it a retrograde

motion round the poles, and a libration towards die plane

of the ecliptic ; and the results of these researches ac-

cord completely with the observations of Bradley. He
has demonstrated, that the precession and nutation remain

the same, whatever be the density of the interior strata;

and he has obtained a correct determination of the dimen-
sions of the small ellipse described by the pole of the

ecliptic,—a result which the observations of Bradley had

not accurately fixed. D'Alembert afterwards resumed
this subject, and by integrating more rigorously the dif-

ferential equations, by correcting the numerical coeffi-

cients, and by supposing the meridians to be dissimilar,

he obtained some slight corrections on his former con-

clusions. In the year 1768, D'Alembert published two
ingenious memoirs, shewing, from the principle which
he had established in his solution of the precession of

the equinoxes, that the elongation of the diameter of the

moon which is turned towards the earth, produced a

rotation equal to its monthly revolution, and occasioned

the singular coincidence which was observed by Cassini

in the motion of the nodes of her orbit and her equator.

La Grange, however, had the merit of solving this pro-

blem before D'Alembert. The solution of the problem
of three bodies, and that of the precession of the equi-

noxes ; the discovery of the new calculus of partial dif-

ferences, and of a fertile principle in dynamics,—are the

brilliant additions which the sciences have received from
the genius of D'Alembert.
We have already seen that Euler shared with Clai-

raut and D'Alembert the high honour of having solved

the problem of the three bodies. From his own solution

of it, he constructed a set of lunar tables, which, at the

suggestion of Turgot, were rewarded by the Board of

Longitude in France. The application of this impor-
tant problem to the perturbations produced by the mu-
tual action of the primary plaii^s, was reserved for the

genius of this distinguished rnTthematician. The de-
rangements in the motions of Jupiter and Saturn formed
the subject of the two prizes which were offered by the

academy of sciences for the years 1748 and 1751, and
both of them were carried oft" by Euler alone. This in-

vestigation presented peculiar difficulties, wliich did not

exist in determining the lunar inequalities. The frac-

tion, which in that case expressed the ratio of the dis-

tance of the sun to that of the moon, was so small as to

produce a rapid conver^ency in the series ; but in the

case of the primary planets, the mutual distance of
Jupiter and Saturn is often nearly equal to the distance
of Jupiter from the sun, and as the fraction which ex-
presses the ratio of the distances, is almost equal to unity,
the series which represents the action of the one planet
upon the other will converge with extreme slowness.
The method with wliich Eider overcame this alarming
difficulty, was a new proof of the fertility of his genius,
and has been followed in all subsequent researches of
the same kind. He concluded, from these investigations,

that the inequalities of Jupiter and Saturn, which turned

out very considerable, were all periodical, and increa-
sed, diminished, and vanished alter stated intervals of
twenty or thirty years. By a comparison with actual
observations, Mv Mayer oi Gottingeii obtained a com-
plete confirmation of Eukr's theoretical results. It was
naturally imagined by astronomers, that the radius of
the earth was disturbed in a similar wav by the motion
of Jupiter, Venus, and the moon; and the academy of
sciences ottered their prize in 1736 for the best theory of
these derangements. Euler again carried off' the prize,
and established a general theory of ihe action of two
planets upon one another. It appeared from these inves-
tigations, that the change in the obliquity of the ecliptic,
was owing to the action of the other planets upon ihe
earth ; and Euler demonstrated, that this change, amoun-
ting to 50" ill a century, wa^ periodical, and alternately
increased and diminished in certain periods of unequal
length. The problem of the precession of the equi-
noxes, which was so happily solved by D'Alembert, re-

ceived another solution from Euler nearly about the same
time ; but the priority certainly belonged to the French
philosopher. Euler was the first who suggested that
the oblate spheroidal form of Jupiter might produce a
sensible change in the law of his attraction ; and it was
afterwards found by Walmsley, that from this cause
there resulted a perceptible motion in the nodes and
the apsides ot his satellites. The subject of the nodes
was also treated by Euler, but he only shared the prize
of the year 1740 with Maclaurin and D. Bernoulli, and
we are sorry to add with Father Cavelleri, who explained
this phenomenon by means of the vortices of Descartes.
Such are the valuable labours for which astronomy is

indebted to this illustrious mathematician. In the his-

tory of geometry, of analysis, and of all the physical
sciences, we shall have occasion to admire the unwearied
industry, and the inventive genius of Euler.
The nineteenth century was distinguished by a num-

ber of other astronomers, of whose labours we have not
room to give a detailed account, and must therefore refer
to the biographical sketches which will be given in the
course of our work. The names of Maclaurin, D.
Bernoulli, Simpson, Walmsley, Boscovich, Wargentin,
De Lisle, Le Gentil, Mathew Stewart, Albert Euler,
Horrebow, Le Monnier, Sejour, Bailly, Frisi, Lambert,
Condorcet, Mason, Zanotti, and La Lande, will be asso-
ciated with the history of astronomy, and will live in the
remembrance of posterity, while the human mind con-
tinues to derive satisfaction from the contemplation of
nature.

Having now endeavoured to do justice to the memory
and the labours of the illustrious dead, whose names
will be long preserved in the annals of discovery, we
shall now attempt to give a short view of the exertions
of the living, of those great men to whom science still

looks with confidence for the extension of her empire.
The celebrated M. de la Grange, who has outlived

most of his contemporaries, was born at Turin on the
25th of January 1736, and has enriched astronomy with
some of the most splendid discoveries of which it can
boast. This illustrious mathematician began his career
by two profound papers on the vibration of musical
strings, which were published in the memoirs of the
Academy of Turin. When he was only 28 years of age,
he carried off the prize offered ^y the Academy of
Sciences in 1 764, for the best dissertation on the equality
between the period of the moon and her rotation about
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her axis, and on the remarkable coincidence observed by
Cassiiii between the nodes of her orbit and her equator.

He found that, in consequence of the elongation of the

diuiiictcr of the moon which is turned towards the earth,

she is biibject to an oscillation round her axis, which
tends constantly to produce an equality between her
primitive rotation and her periodical revolution. The
theory of tlic satellites of Jupiter occupied also the at-

tention of La rirange, and he again obtained the prize

of 17G6, of which this theory v.'as the subject. In ap-

plying the problem of three bodies to this point, by con-

sidering only the action of one satellite upon another,

when rcvohing round Jupiter, as Bailly had done, the

omission of the action of the other two satellites must
lead to very inaccurate i-esuUs. La Grange, however,
has considered the question in its most general aspect :

He has taken into account the mutual derangements of

all tlie four satellites ; and has in fact resolved a problem
of five bodies. He proposed to determine, from these

derangements, the masses of the satellites ; and he has

pointed out the limits between which these masses must
be comprehended. The perturbation of the motion of

comets was the subject of the prize given by the academy
in 1"80, and La Grange had the honour of obtaining it.

The inequalities of Jupiter and Saturn, which had per-

plexed both Euler and La Grange, conducted the latter

to one of the greatest and most interesting discoveries.

By a new method, equally simple and rigorous, he has

demonstrated, that the reciprocal action of the planets,

and the deviation of their figures from the spherical

form, can never produce any alteration in their mean
motions or mean distances. All the inequalities in the

system are merely periodical. The planetary orbits

change their inclination. Their eccentricities vary witliin

certain limits ; but the greater axes of their orbits, and
their periods round the sun, remain perpetually the same.

Amid the multiplied derangements which affect the

bodies of the planetary system, the general harmony is

alwavs apparent ; and the little disorders which have so

long perplexed the ingenuity of astronomers, seem only

to evince the permanence and stability of the whole.

What a sublime view of the great arrangements of the

universe 1 What an affecting proof of the goodness and
wisdom of its Author !

The contemporary of La Grange in this brilliant ca-

re_er of discovery was the celebrated La Place,—a name
which in this country we have been taught to calum-

niate, but which every friend of science will associate

with her most noble efforts, when the days of prejudice

and illiberal sentiment are past. The complete solution

of the problem of the tides, which had been discussed

with such ability by Euler, Maclaurin, and Bernoulli,

was reserved for La Place. Regarding every particle

of water as influenced by three forces, the action of the

earth, the sun, and the moon, and as impelled by the

earth's diurnal motion, he has determined the nature of

the oscillations excited in the fluid mass. He found the

mean depth of the sea to be four leagues, and he has

determined the altitude of the tides in different lati-

tudes, and in different positions of the sun and moon;

—

the difference between the consecutive tides,—and the

time which elapses bct\vecn high watei- and the culmi-

nation of the sun and moon. The great coincidence

between this theorj^ and observations made at Brest, is

an additional proof, if any were wanted, of the theory of

universal gravitation. The curious subject of the equi-

librium of the sea has also occupied the attention of La
Place, in order to discover whether any motion commu-
nicated to the mass of water which surrounds our globe
will finally subside, or increase to such a magnitude as
to raise the waters to the top of the highest mountains.
From this investigation it appears, that the undulations
in the ocean continually tend to diminish, and that the
equilibrium of the sea is stable, if the density of its vira-

ters is below the mean density of the earth.

In solving the problem of the precession of the equi-
noxes, D'Alembert, and other mathematicians, had ne-
glected to consider the reaction of the ocean. La Place
has determined the effect of this reaction, and has shewn
that whatever be the law of the depth of the ocean, and
whatever be the figure of the spheroid which it covers,
the phenomenon of the precession and nutation will be
the same as if the ocean formed a solid mass with this

spheroid. The lunar theory is also under great obliga-

tions to La Place. The 18th equation of longitude in

Mason's tables, amounting to 7".7 was an empirical
equation, which theory did not recognise, and it was
therefore omitted in the calculations made for the Nau-
tical Almanack. La Place, however, found that such
an inequality did exist, and that it arose from the com-
pression at the earth's poles, which produces a small
change upon the law of its attraction. He also disco-

vered a new equation of the moon's latitude, amounting
to 6".5, arising from the same cause which produces a.

libration in the lunar orbit in a period of the moon's
nodes. The acceleration of the moon's mean motion
had long perplexed astronomers. It had been ascribed

by some, to the resistance which the moon experienced
in the medium through which she moved, and La Place
himself seems at first to have imagined, that it was
owing to the successive transinission of gravity through
celestial space. After minute investigation, however,
he found that the moon's acceleration was owing to a
small change in the eccentricity of the earth's orbit, and
that its period is so long, that during an interval of 2000
years it may be considered as varying uniformly. He
es'imated this inequality at 1 1".2 in a century, and found

that there was a secular acceleration in the mean ano-

maly of the moon amounting to 48". 16, and of 7".84

in the moon's node. Another equation of the moon,
amounting to 1 1", and iMtving a period of 185 years, was
also discovered by La Place, and is introduced into the

new lunar tables. After all the labours of Euler and
La Grange, the great inequalities of Jupiter remained
completely unexplained, which induced astronomers to

imagine that they arose from some cause different from
gravitation. La Place resumed the investigation, and
found from the theory of gravity, that both Saturn and
Jupiter were subject to an inequality that had a period

of 917 years, amounting at a maximum to 48' 44" in the

case of Jupiter, and to 20' 49" in the case of Saturn:

These results accord most wonderfully with ancient ob-

servations, and remove every difficulty which attended

the perturbations of these planets. It would be impos-

sible, in a work like this, to enumerate all the improve-

ments which physical astronomy owes to La Place. His

investigations respecting the earth's figure; his theory

of the satellites of Jupiter and Saturn ; his researches

on comets, and astronomical refraction, are to be added

to the great achievements which we have already de-

tailed. These interesting investigations are all con-

tained in his Traile dc Mecaniqtie Celcnte, a work which
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ranks beside the Princi/iia of Newton, and which will

ever be regarcltd as one ol Uic nouUst iiioiiuniculs of

intellectual greatness.

Tliei'e art few practical astronomers to whom the

science has been more indebteil, Hum to the celebrated

Dr Maskelyne, wlio succeeded Ur lijiss as astronomer

royal hi the year 1765. llis unmierruptcil observations

on the sun, moon, planets, and hxed btars, which are

regularly published, possess a degree of accuracy which
has been hitherto unknown, and have enabled tiie pliy-

sical astronomer to fix the numerical coefficients of his

formulae. For the publication of the Nautical .\lmanack,

and the perfection of the lunar method of linuing tlie

longitude at sea, we are in a great measure indebted to

this excellent astronomer. His unwearied exertions in

this great cause of humanity and science entitle him
to the gratitude of the remotest posterity. The im-
provement of the lunar tables was also owing in some
measure to Dr Maskelyne's exertions. He directed

Mr Mason, by precise rules, in the improvement of

Mayer's tables; and he pointed out to him the equa-
tions in Mayer's theory, which, though omitted in his

tables, might be ascertained from Bradley's observa-
tions. His catalogue of fundamental stars, his inge-

nious prismatic micrometer, and his accurate observa-
tions on the attraction of Shehallien, will contribute,

along with his other labours, to perpetuate the reputa-

tion of this great and amiable man.
While physical and practical astronomy were making

such rapid advances, a new aera began to be formed in

the science by the discoveries of Dr Herschel. Aided
by the most powerful telescopes that have ever been
constructed, this laborious astronomer has extended our
knowledge of the planetary and sidereal system far be-
yond its former limits. On the 13th March, 1781, he
discovered a new planet without the orbit of Saturn, to

which he gave the name of the Georgium Sidus ; on
the 1 1th January, 1787, he discovered the second and
fourth satellites, which circulate round this primary
planet; and in 1790 and 1794, he detected no fewer
than other four satellites revolving round the same body.

In 1789, he discovered the sixth and seventh satellites

of Saturn, which are the innermost of these secondary
planets. He also determined the rotation and figure of
Saturn, discovered that it had a double ring, and was
marked with several belts parallel to its equator. His
observations on the sun, moon, and all the planets, have
given us new and interesting information respecting
the phenomena of these bodies; but we must refer an
account of his various results, to the chapter which con-
tains an account of the planetary bodies. By comparing
the proper motions of the fixed stars, Dr Herschel has
discovered, that the whole system is advancing to the

constellation Hercules, or to a point in the heavens
where right ascension is 250" 52' 30'', and whose north

polar distance is 40° 22'. He supposes that this motion
is performed round some distant centre, and has endea-
voured to determine its velocity ; but many ages must
elapse before this enquiry can be crowned with success.
The theorv of the construction of the heavens advanced
bv this celebrated astronomer is equally new and su-
blime ; he supposes the milky way to be an immense
nebula, and the solar system to be placed near one of
its sides, and he imagines that each nebula, of which he
has observed more than 900, consists of a proup of suns
with their attendant planets. The ingenious microme-

ters, and other optical instruments, which he has invent-
ed; his important discoveries respecting radiant heal;
his researches respecting coloured rings, united with
the extent and sublimity of his astronomical discove-
lits, entitle us to consider Dr Herschel as one of the
greatest benefactors of science. At the advanced ago
of 72, this venerable asiionomer continues to observe
tiie heavens witli the most unwearied assiduity. We
ardently hope, tliat a vigorous old age will enable him
to pursue this delightful occupation ; and when Nature
Shall withdraw him liom the labours of science, wc
look forward with confidence to the exertions of a suc'
cessor who promises to inherit the virtues and the ta-
lents of his father.

The great distance between the orbits of Jupiter and
Mars, contrary to the general harmony of the system,
induced the celebrated Lambert, and professor Bode of
Berlin, to predict the existence of a new planet in that
part of the heavens. This anticipation was fulfilled on
the 1st of January, 1801, when M. Piazzi, a Sicilian as-

tronomer, discovered a small planet about 160 miles in

diameter, revolving round the sun in that region of the
heavens. Though the smallness of Ceres, and the ne-
bulosity which surrounded it, induced some astronomers
to exclude it from among the planetary bodies; yet the
discovery was supposed to confirm the opinion respect-
ing the harmony in the distances of the planets ; and the
number of primary planets, withhi the orbit of the
Georgium Sidus, was supposed to be complete.

In the following year, however, on the 28th March,
1302, Dr Olbers of Bremen discovered another small
planet, to which he gave the name of Pallas, revolving
round the sun nearly at the same distance, and in the
same time as Ceres, but remarkable for the eccentricity
of its orbit, and its inclination to the ecliptic, which far

exceed that of all tlie other bodies in the system.
This curious discovery was succeeded by that c^ ano-

ther small planet, by Mr Harding of Lilienthal, on the
1st September, 1804. This planet, to which he gave
the name of Juno, resembles Pallas in the great eccen-
tricity and inclination of its orbit, and is placed at nearly
the same distance from the sun. The remarkable cir-

cumstance of three small planetary bodies being found
in the same region of the heavens, with their orbits mu-
tually intersecting one another, induced Dr Olbers to

imagine that they originally formed one planet, and that
more of them might be discovered in the same quarte;-.

He accordingly examined the two regions of the hea-
vens in which the nodes of their orbits are placed, and
on the 29th March, lti07, he discovered a fourth planet,
which he called Vesta, similar to the rest both in its

position and magnitude. The writer of this part of the
article has endeavoured to connect with these singular
phenomena, the meteoric stones whicli have fallen upon
our earth, and which he supposes to be the lesser por-
tions of a large planet, of which Ceres, Pallas, Juno,
and Vesta, are the greater fragments; and has attempt-
ed to prove, from the inclination and eccentricity of their
orbits, from the position of their nodes, and from the
place of their aphelia, that these four planets have all

diverged from a common centre, and have therefore
been combined in one planetary body.

There is perhaps no individual of the present age to

whom practical astronomy owes deeper and more last-

ing obligations, than to Mr Edward Troughton. The
great improvements which he has made upon astronomi-
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cal instruments, and the extreme accuracy with which

he divides them, have rendered his name celebrated in

every part of Europe, and have inspired the practical

astronomer with a confidence in his observations which

he had hitherto been unaccustomed to feel. There is

scarcely an observatory of any consequence, either in

this country or on the continent, that does not contain

some of Mr Troughton's instruments, and there are few

series of observations in which they have not been used.

The admirable observations of Mr Pond on the declina-

tions of the principal stars, were made with an azimuth

circle of Mr Troughton's construction. The mural cir-

cle, which Mr Groombridge of Blackheath uses in his

numerous and accurate observations, was made by the

same artist. The splendid mural circle of 6 feet 2 in-

ches radius, which Mr Troughton is at present prepar-

ing for the Royal Observatory of Greenwich, will cost

700/. and will be one of the most magnificent and accu-

rate mstruments that has ever been erected.

While astronomy is thus flourishing in England, un-

der the care of Dr Maskelyne, Dr Herschel, the rev.

Dr WoUaston, Mr Pond, and Mr Groombridge, we ai-e

happy to observe that an ardour for this sublime science

is beginning to be displayed in this northern part of the

island. The admirable papers of professor Playfair, on

the figure of the earth, on the astronomy of the Bramins,

and oil the solids of greatest attraction ; and his impor-

tant investigations respecting the structure and attrac-

tion of Shehallien, entide him to a high rank among the

astronomers of the present age. The erection of a splen-

did observatory by the public spirited citizens of Glas-

gow, furnished with instruments by Mr Troughton, and

under the i harge of Dr Ure, pron)ises to revive and ex-

tend the science in that flourishing and liberal city ; and

we look forward with sanguine hopes to the labours of

colonel Brisbane of Brisbane, who has fitted up an ob-

servatory with Mr Troughton's instruments, and who has

devoted his leisure and his fortune to the prosecution of

his favourite science.

Thus have we endeavoured to give a general view of

the origin and progress of the n^.ost sublime and perfect

of the sciences. Originating in the necessities, or in the

superstitious fears of mortals, astronomy was success-

fully cultivated in Asia during the earliest ages of so-

ciety. In consequence of some great convulsion in the

physical world, the records of wisdom seem to have been

destroyed, and the human species itself swept from the

face of the earth. The age of darkness which followed

this fatal revolution in human ppfairs, was illuminated by

the wrecks of astronomical science that were strewed

over the different kingdoms of the East, and that had

been preserved on monuments of stone, or in the me-

mories of those who survived the general desolation.

These precious fragments of knowledge were eagerly

collected, and led to the cultivation of astronomy in Chi-

na, Chaldea, and Egypt. From these favoured kingdoms

the science passed into Greece, where it received many

brilliant accessions from the genius of that refined peo-

ple. The Grecian astronomers were afterwards allured

to Alexandria, by th.e liberality of the Ptolemies ; and

under their generous patronage the study of the sciences

was cultivated with unusual success. Tlie conquest of

Alexandria by the Arabian Caliphs, transferred to Bag-

dad the sciences of that illustrious metropolis; and as-

tronomy flourished under the protection of the Saracen

princes, when the fairest portions of Europe were shroud-

ed in darkness. The sciences, along with the arms, of

the Arabs were carried into Spain, from which they be-

gan to radiate over the rest of Europe. An ardour for

celestial observations was now universally displayed.

The science advanced with uncommon rapidity, and Co-
pernicus, Tycho, and Kepler, successively arose to con-

firm and extend its co.,quests. But after every obstacle

was overthrown, and after tlie invention of the telescope

had removed the barrier which Nature herself seemed
to interpose, astronomy had to contend with new ene-

mies,—with the passions and prejudices of a base super-

stition. Religion was called down from heaven to sanctify

the war of persecution which was waged against science ;

but she shrunk form the degrading alliance, and truth

finally triumphed over error. The issue of this disgrace-

ful conflict, was in every respect glorious to tlie human
mind, and auspicious of its future greatness. By a series

of splendid discoveries, which have never been equalled

in any department of knowledge, astronomy has advanc-

ed with accelerated steps, and has reached that com-
manding station among the sciences which its sublimity

and perfection entitle it to hold.

What attainments it has yet to make, we dare not ven-

ture to anticipate. The mind shrinks from the awful

survey, when it seeks to explore the unfathomable re-

gions of space, and to mark the innumerable systems of

worlds which fill the immensity of the universe. It is

bewildered in the magnificence of its own conceptions,

and seeks for repose in the midst of its former contem-

plations. We have already been enabled to ascertain the

absolute motion of the solar system, and the direction in

which it advances among the stars. We have determin-

ed the nebula to which it belongs, and its position in that

immense group of celestial bodies. It yet remains to

trace the orbit of the sun round some distant centre ;

to find the centre of gravity of its nebula ; to explain the

variations in the light and appearance of the stars ; and

to discover the means which the Almighty has employ-

ed to connect into one great whole the various systems

which he has created.

Let not the cold hand of superstition be again stretch-

ed forth to paralyse the activity of genius, and to in-

terrupt these brilliant researches which many centuries

will be required to complete. The pure religion which

we profess, can never authorise an interference so fatal

to its best interests. Under her imposing mask, how-

ever, fanaticsm may yet repeat her fruitless attacks ; but

the history of the past is full of consolation, and the

victories which science has already achieved over su-

perstition and error, are the surest pledge of her future

triumphs.

For a complete account of the history of astronomy,

the reader is referred to the following works :—Sber-

burn's Translation of the Astronomicon of JManitius, with

an appendix on the origin and progress of astronomy,

Lond. 1675. Rost's Astroncmhc/us Ilandbuc/i sive Ma-
nuate Astronomicum, Noremb. 1718. Weidler, Pro-

gramma cle veteris et Aox'* Astronomic discrimine. Witte-

berg. 1720. Weidler Disfmlatio de su.i/irctis Muthema-

tjun, s/ifciatim Asironomix, originihus, Witteb. 1727.

Gaubil, Ohsen'ations Mathemalio ues, Astronamiques, &c.

tern. ii. Weidler Historia Astronomic, Witteb. 1741.

Long's .4«»-6/i07)it/, Lond. 1742. yVcuW^jr C'nmmentatio

de hlnhanica Astronomia mcdii imi, 4t(), Witteb. 1742.

Costard's Letter to Martin Folkes concerning the Rise,
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and Pi-ogress of Astronomy among the .'Indents, 8vo.

Lond. 1746. Foulques' History of ylsironoiny, Lond.

1746. Hcatlicote, Historia Astronomix, Cantab. 8vo, 1747.

Costard's Farther Account of the Rise and Progress of
Astronomy amottg the Ancie7its, in three letters to Mar-
tin Folkes. Esteve, Histoirc generate ct jiarticnlierc dc

VAstronomic , 3 vols. 12nio, Paris, 1755. Montucla, //w-

toire des Mathematiques, 4to, Paris, 1758. Goguct de

I'Origine des Lois, des Arts ct des Sciences chez les An-
cievs Peufiles, &c. Paris, 1758. Jablonow, De Astroiio-

viix Ortuac Progressii, &c. Roniae, 4to, 1763. Costard's

History of yJstronomy, it.o,L.on(\. 1767. Bailly, Histoire

De I'Astronomie Ancienne et Moderne, 4 vols. 4to. 1775,

1779, 1782. Gentii, Sur I'Astron. des Indiens, Hist. Acad.

Par.\7~2. Gentii, Foynge dans les Mers de l'Inde,\o].

i. &c. 4to, 1779. Gaubil, Hist, dc I'Astron. Chinoise, in

the Lettres edifantes et curietisc, torn. xxvi. Adam
Smith's Fragment on the History of Astronomy. Bailly,

Traite de I'Astronomie Jndietme et OricJUale, 4to, Paris,

1787. Playfair's Remarks on thf Astronomy of the Bra-
mins, in the Transactions of the Royal Society of Kdiu-
burgh, vol. ii. p. 135. Davis On the Astronomy of the

Hindoos, in tiie Asiatic Researches, vol. ii. p. 225. Bcnt-
Icy on the Hindoo Hystcms of Astronomy, in the Asiatic

Researches, vol. vi. and viii. F.dinburgh Review, vol.

X. p. 455. vol. xii. p. 41. Piazzi, Discorso, kc. 4lo. Pa-
lermo, 1790. Kat'stncr, Ceschichte dcr Mathe?naeiA;vo].
ii. 8vo, GoUingcn, 1796. Bornet, Fssai sur I'Histoire
Generate des Alathematiijties, torn. i. p. 91, 219, 326;
torn. ii. 189, 191, 232. Bonnycastlc's Translation of the
preceding Work. Small's History of the Discoveries of
Kejiler, 1803. La Place F^xfiosilion du Systeme du
Monde, 4to, p. 288, Paris, 1799. Pond's Tra?ista/ion ot
the preceding Work, 8vo, vol. ii. p. 239. La Lande Bi-
bliograjihie Astronomique, avec I' Histoire de I'.lstronomic.

de/iuis 1781, jusqu'a 1802. La Lande Astronomic, torn.

i. p. 75, 3 vols. 4to, 1792, Paris. Vince's Complete Sys-

tem of Astronomy , vol. ii. p. 248, Cambridge, 1799. (/3)'

PART I. DESCRIPTIVE ASTRONOMY.

IN examining with attention the concave vault of the

sky, which seems to encompass the globe that we inhabit.

We shall find that it contains three distinct classes of

celestial bodies. The sun, moon, and planets, which, in

a serene sky, are always visible to some parts of the

earth, seem to move with different velocities from west
to east, and to perform a complete revolution in the hea-

vens in different periods, and in a particular region from
which they never deviate. The comets, which arc very
seldom seen, and which are distinguished from the planets

by a dull and cloudy appearance, and by a long train of

light, move in every possible direction, and are found
in every part of the firmament. The fixed stars retain

the same invariable position with respect to each other,

and seem to be the only bodies of the universe that are

in a state of absolute rest. Hence the various celestial

phenomena may be comprehended under three distinct

heads. \. The System of the Sun and Platiets ; IL The
System of the Comets j and, IIL The System of the Fix-
ed Stars.

BOOK I.

The System of the Sun and Planets.

!^ treating this important branch of astronomy, we
shall first give a full description of the various bodies
which compose the planetary svstem, without any re-

ference to our own situation on the surface of the earth.;

and shall then proceed to explain the different pheno-
mena which these bodies exhibit to a spectator placed
upon our own globe.

CHAP. L

Descrijition of the Planetary System, and the Bodies
which compose it.

The Planetary System, which we have represented in

Plate XXXHL Fig. 1. is composed of the Sun, and
^wenty-nine other bodies which revolve round him, in

Vol. H. Part H.

the following order, and in periods which increase with
the distance of the body from the Sun. Mercury, the
nearest of the planets to the Sun, performs his revolution
in 87 days 23 hours ; Venus in 224 days 17 hours; the
Earth, accompanied by the Moon, in 565 days 6 hours

;

Mars in 1 year 322 days ; Ceres in 4 years 7 months
and 10 days ; Pallas in 4 years 7 months and 10 days ;

Juno in 5 years 182 days; Vesta in 3 years 66 days 4

hours ; Jupiter in 11 years 315 days 15 hours; Saturn
in 29 years 161 days 19 hours; the Georgium Sidus in
83 years 342 days 4 hours. The planets between the
Earth and the Sun are called Inferior, and the rest Su-
perior planets. While the Earth revolves round the
Sun, the Moon is constantly moving round the Earth.
In the same manner four bodies revolve round Jupiter,
seven round Saturn, and six round the Georgium Sidus.
Those planets which circulate round tlie Sun as a cen-
tre are called Primary Planets, such as Mercury, Ve-
nus, the Earth, &c.; and those which revolve round any
of the primary planets are called Secondary Planets, Sa-
tellites, or Moons. The planetary system, therefore, is

composed of the Sun, eleven primary planets, and eighteen
secondary planets.

The orbits, or paths, in whicli the primary planets re-
volve round the Sun, and the secondary planets round
their primary ones, are not exactly circular. They arc
of an oval or elliptical form, like ADBE, Plate XXXIV.
Fig. 1.; and the Sun, instead of being placed in the cen-
tre of the orbit at C, is situated at S, one of the foci ol

the ellipse. When the planet, therefore, is at A, it is

then nearest the Sun, and is said to be in its fierihelion.

Its distance from the Sun increases gradually till it

reaches the opposite point B, when it is at its greatest
distance from the Sun, and is said to be in its aphelion.

When it arrives at the points D and E of its orbit, it is

said to be at its mean distance. The line AB, which
joins the perihelion and tlie aphelion of the orbit, is call-

ed the Line of the apsides, and also the greater axis, or
the transverse axis of the orbit ; DE is the lesser, or the
conjugate axis; SD the mean distance of the planet
from the Sun ; SC,or 6C, the eccentricity of the orbit, or

4 C
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the distance ol the Sun from ils centre ; S the lower fo-

cics,or that in which the Sun is phiced ; * the lughvr f'l-

cus; A ihc/ciwer apsis; and 15 the /lig/iern/isis. The or-

bits of some of the phinets are more elliptical than others.

Most of them approach very nearly to the circular form,

and none of them arc so elliptical as the orbit ADBE.
Tiie line of the apsides AB of the different planetary

orbits do not lie in the same direction, but point to dif-

ferent cjuartcrs of the heavens. The letters P and A,
in Fig. 1. Plate XXXIII. represent the perihelion and

aphelion of the different orbits; and consequently the

line joining these letters will be the line of the apsides

of each planet.

The orbits of the different iilaticts do not all lie in the

same plane, as they appear to do in the representation

of the solar system. If we suppose a plane to pass

through the Earth's orbit, and to be extended in every

direction, it will trace a line in the starry heavens,

which is called the Jicli/tfic; and the plane itself is call-

ed the Plant- of the Eclijilk. The orbits of all the other

planets do not lie in this plane, one half of each orbit

rising above it, while the other half falls below it. This

will be better imderstood, if we suppose a bowl, or con-

cave vessel, to be nearly filled with water. The surface

of the water, when at rest, will trace a circular line

round the inner surface of the howl, which may be call-

ed the ecliptic, while the surface of the water itself is

the plane of the ecliptic, and the bowl is one half of the

concave sky. If we now immerse in the bowl a circular

ring, so that one half of it is above the surface of the

water, and the other half below, this ring will represent

the orbit of a planet inclined to the ecliptic, or to the

lluid surface. Let EE (Plate XXXIV. Fig. 2.) be the

plane of the ecliptic, or the surface of the water, and

ADI5C the circular ring, having its half ADOC below

the plane EE, and its other halt DBC above it, then, if

the planet moves in the direction ADBC, the point D,
where it ascends above the plane, is called the ascend-

ing node or Q, ; the opposite point C, where it descends

below the ecliptic, the descending node, or ?5 ; DC the

line of the nodes: and the angle BOE, or AOE, the incli-

nation of its orbit to the ecliptic. The line of the nodes

of the different planetary orbits point to different parts

of the heavens. In the representation of the solar sys-

tem, the half of the orbits which lie below the ecliptic is

marked with a dotted line, and, consequently, the oppo-

site points where the dotted line terminates will be the

two nodes of the orbit. The various inclinations of the

orbits of the planets are represented in Fig. 2. of Plate

XXXIII.
While all the primary planets are performing their

revolutions round the sun, and all the satellites round

their primary planets, these various bodies have, at the

same time, a motion from west to cast round their axis,

which are variously inclined to the ecliptic. If NS
(Plate XXXIV. Fig. 3.) is the axis round which the

planet NjESjE revolves, the point N is called the A'crt/j

Pole, S the South Pole, and the line jETE perpcndicidar

to the axis, and dividing the planet into two equal parts,

is called the Equator. The angle ECjE is the Obliquity

of the Ecliptic to the equator ; NCE the inclination of

the planet's axis to the ecliptic; and the opposite points

at C, where the equator cuts the ecliptic, are called the

Equinoxes, Or the F.quinoctial Points; and the line join-

ing these points the Line of the Equinoxes. In conse-
quence of this rotatory motion of the planets about their
axes, a spectator, placed upon any of them, will imagine
that the whole heavens, with the sun, moon, planets,
and stars, make a complete revolution round the globe
on which he stands, during the time that it turns upon
its axis. As the Earth turns round its axis in 24 hours,
the heavens will appear to make a complete revolution
in that time ; and, to a spectator placed on Jupiter, this

revolution will seem to be performed in 9'' 56', the time
of his rotation.

As it is of great advantage to astronomers to have
some method by which they can ascertain the position

of any of the celestial bodies, or its distance from some
known point, it became necessary to select some great
circle in the heavens, on which the distance was to be
measured, and some determinate point at which the rec-

koning was to begin. The ecliptic, or the line marked
out in the heavens by extending the plane which passes
through the orbit of our own Earth, was chosen as the

most convenient circle for this purpose ; and as the line

of the equinoxes of the Earth, or the line in which the
Earth's equator cuts the ecliptic, must always be in the

plane of the ecliptic, and must therefore point to the
ecliptic traced out among the stars, astronomers have
fixed upon the vernal equinox, or that in which the sun
is placed in spring, as the point from which the distances

on the ecliptic are to be reckoned. The ecliptic is sup-

posed to be divided into twelve Signs, or 360 degrees,

which have received the following names

:

0. ff Aries,

1. 8 Taurus,
2. n Gemini.
3. gs Cancer,
4. SL Leo,

5. vyi Virgo,

6. =2: Libra,

7. rrL Scorpion,

8. / Sagittarius,

9. yf Capricornus,

10. iK^ Aquarius,
11. X Pisces.

Each of these signs is subdivided into 30 equal parts,

called Degrees ; each degree into 60 equal parts, called

Minutes ; and each minute into 60 equal parts, called

Seconds. The distance of any star, comet, or planet,

reckoned on the ecliptic, in signs, degrees, and mi-

nutes, from the vernal equinox, is called its Longitude.

11 the star, comet, or planet, however, is not situated in

the ecliptic EB, (Plate XXXIV. Fig. 4.) but any where
out of it as at S, then, if AB be part of a great circle

perpendicular to the ecliptic, and passing through S,

the distance BE will be the Longiuide of the body S.

The arch BS of the great circle intercepted between

the star and the ecliptic is called the Latitude of the

body; which is north when the body is situated above

the ecliptic, and sozith when it is below it.

If we suppose a plane passing through the Earth's

equator extended in all directions, it will trace a great

circle hi the starry heavens, w hich is called the equator.

For reasons which will be afterwards understood, it is

often convenient to measure the distance of any celes-

tial body fiom the vernal equinox upon the equator.

The distance of any star from the vernal equinox, rec-

koned on the equator, is called its Right ascension.

Thus in Plate XXXIV. Fig. 5. if ED be the equator,
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and BD a great circle perpendicular to it, and passing

through the star at S, then ED is the right ascension

of the star, and the arch SD of the great circle BD, or

the distance of the star from the equator, is called its

J^eclination.

If we suppose the Line of the apsides of any planet

extended both ways till il meet the ecliptic among the

stars, the distance of the aphelion extremity of the line

from the vernal equinox, is called the long'itude of the

aphelion, and the distance of the other extremity the

longitude of the perihelion. In the same way, if the

line of the nodes be produced, the distance of one ex-

tremity from the vernal equinox, is the longitude of the

ascending node, and the distance of the other extremi-

ty, the longitude of the descending node.

Instead of the vernal equinox, it is sometimes conve-

nient to count the distance of a planet from its aphelion.

This distance is called the True anomaly of the planet.

The M'-an anomaly is the distance of the planet from
its aphelion, upon the supposition that it moves uni-

formly in a circular orbit.

In consequence of the attraction which one planet ex-

ercises upon another, the orbits of these bodies do not

preserve the same form and position. The eccentrici-

ties and the inclinations of their orbits suffer a percep-

tible change in the course of a century. The perihe-

lion of all the planets but Venus advances on the eclip-

tic, and there is a retrogade motion in the nodes of all

the planets.

Astronomers have no means of determining whether
the planets are composed of matter similar to that of

our own earth ; but from their mutual attraction, they

have been able to ascertain the density of the matter of

which they consist. One body is said to be more dense
than anotlier, when an equal portion of the one contains

more matter, or is heavier, than the same portion of the

other; thus lead is eleven times more dense than water,

because a cubic inch of lead is eleven times heavier
than a cubic incli of \vatcr. The density of the Sun is a

little G:reater than that of water; the density of Mercury
is more than nine times as dense as water, or nearly
equal to that of lead. The density of all the other
planets diminishes in proportion to their distance from
the Sun; t' us the density of Saturn is only one third of
that of water, and is therefore not much greater than
the density of cork. The quantity of matter, or the
mass of a planet, increases with its bulk or solid con-
tent, and with its density. Though Mercury is much
more dense than Saturn, yet Saturn has a greater quan-
tity of matter, because its immense size makes up for

the sniallness of its density.

Having thus given a general view of the planetary
system, and mentioned several circumstances which be-
long to all the planets, whether primary or secondary,
we shall now proceed to give a more minute description

of these bodies, and an explanation of the various phe-
nomena whirli thcv exhibit when examined by the tele-

scope, beginning with the Sun, and advancing fron that

luminary to the remotest of the planets. In this de-
scriptive survev of the system, we shall carefully avoid
the introduction of any of those phenomena which are
peculiar to an inhabitant of our own planet, reserving
the explanation of these phenomena to the succeeding
Chapter.

Sect. I. On the Sun.

When the Sun is examined with a telescope of suffi-

cient magnifying power, and the splendour of his light

impaired by the interposition of a piece of dark glass, a
number of black spots of various forms and magnitudes

"trre frequently perceived upon his disc. These spots
are sometimes so large tiiat they have been seen by the
naked eye. In the year 1779, Dr Herschcl perceived
one which was about 50,000 miles in diameter, more
than six times the size of our earth. The solar spots,

when observed for two or three days in succession, seem
to move across the body of the sim from east to west.
When a spot begins to be seen on the eastern limb of
the sun, it appears like a thin black line, but as it ad-
vances towards the centre of his disc, its breadth gradu-
ally increases, and it again diminishes as it approaches
to the western limb. This change of magnitude is

merely an optical deception arising from the oblique po-
sition of the spot with regard to the eye of the spectator,
and may be easily imitated by placing a black spot upon
a common globe, and observing the variations which ii

undergoes while the globe is revolving on its axis. This
variation in the form of a spot in its passage across the
sun is represented in Plate XXXIV. Fig. 6. where AB
is a portion of the sun's limb, and a, a, a, a, Sec. the ap-
pearances of a spot on seven successive days, as observ-
ed by Hevelius.

If, by means of a micrometer, or any other instru-
ment, wc ascertain the position of a spot with regard to

the sun's centre, during every day that it is visible oil

his disc, and if we transfer these positions to a circle

representing tlie sun, wc shall obtain the apparent path
which the spots describe in passing over his surface.

This curve is always an ellipsis of different degrees of
eccentricity at different times; and the spots appear to

perform a complete revolution in 27 days, 7 hours, and
37 minutes. At the end of November and the begin-
ning of December, the elliptical path of the spots is so
eccentric, that it appears like a straight line, as in Plate
XXXIV. Fig. 7. where E E is the ecliptic, N S its

north and south poles, M the point where the spot en-
ters, and m the point where it leaves the sun's disc.

The path in a short time becomes more elliptical, as in
Fig. 8. and 9. and during the winter and spring the con-
vexity of the ellipsis is turned towards the north pole
of the ecliptic, as in Fig. 8. and 9. but in spring they
are less inclined to the ecliptic. After the beginning
of March the curvature of the ellipses diminishes, and
their inclination increases till the end of May, or the
beginning of June, when they become straight lines, as
in Fig. 10. and when the spots move upwards across the
sun's disc. The ellipses again begin to open, and have
their concave side turned to tlie north pole of tlic eclip-

tic during the months of July and September, as in Fig.
II. and 12. After the beginning of September, thev
again diminish in eccentricity till the beginning ol De-
cember. As these phenomena arc repeated everv year
in the same order, and belong to all the spots that have
been perceived upon the sun's disc, the only way of ex-
plaining them is to suppose that the spots adhere to the
surface of the sun, and revolve along witii that body
upon an axis which is inclined to the plane of the eclip-
tic, and appearing to continue parallel to itself during

4 2
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the annual revolution ol' the tarili. In order to under-

stand this, let NASa, Fig. 13. be the sun, EE' the plane

of the ecliptic in whicli the canh moves, N S the poles

of the ecliptic, and Aa the axis about which the sun re-

volves. When the earth is at E, the south polar regions

at a of the sun will be visible, and the circles inM, m'JVl',

8cc. which the spots describe by the sun's rotation, will

appear to be ellipses convex towards N, as in Fig. 9.

because the earth is below the plane of the circles mM,
See. When the earth is in tlie opposite part of its orbit

at E', the north polar regions of the sun at A will be

visible ; and as the sun is above the plane of the circles

otM, m'M', they will be projected into ellipses having

their concavity turned towards N, as in Fig. 12. When
the earth is half way between E and E', that is, in a

line drawn from the centre C, and perpendicular to the

plane of the paper, the eye of the observer will be in the

plane of the circles Mot, and they will therefore be pro-

jected into straight lines, as in Fig. 10. Sec. When the

earth is in the part of its orbit opposite to this, it will

again come into the plane of the circles Mm, and tliey

will appear as in Fig. 7. From all the intermediate

points of the earth's orbit, the circles will be projected

into ellipses that have intermediate degrees of inclina-

tion and eccentricity.

These various phenomena may be excellently illus-

trated by a common terrestrial or celestial globe. Let

the globe, which in this case represents the sun, be

placed in the same position as the circle in Fig. 13.

having its north pole inclined a little to the perpendicu-

lar, and let the wooden horizon represent the plane of

the ecliptic EF. Then, if the eye of the observer be

kept in the plane of the wooden horizon while he walks

round the globe, he will see any of the circles of lati-

tude appear of an elliptical form, and vary in eccentri-

city, exhibiting all the phenomena which we have al-

ready described.

The following Table has been computed, for the pur-

pose of finding at any given time the position of the

sun's axis, the situation of his equator, the cUipticity of

the paths described by the spots, and the distance of the
ascending and descending nodes of the sun's equator
from the centre of that luminary. Let it be required,

for example, to find from the Table the inclination ot the

sun's axis, &cc. on the 1st of January, 1811, the sun's

longitude being 9 signs 10°. With the signs of the

sun's longitude at the head, and the degrees at the

side of the Table, it will be found that the

Inclination of the sun's axis is . 3° 45' East.

The smaller axis of the ellipse, in-

to which the sun's equator is

projected, the greater axis being

I

Distance of the Si from the sun's

centre 0.5000 or the sine

ol 30°.

In order to project the appearance of the sun's axis

and equator on the 1st of January, 1811, let NASc.
Plate XXXIV. Fig. 14. be the sun, N S the poles of

the ecliptic. Make the arch NA=3" 45', and the line

ACa, drawn through the centre C, will be the sun's

axis lying to the east of the north po!e N. Let Co=
rlflo' ^-^ being =1, and through the point o draw the

semi-ellipse moM, having Co for its lesser axis, and otM
for its greater axis, then monM will be the sun's equa-

tor. The node n may be found by nnaking 7iC-=0.5, or

by making the arch N/i=j0°, of which 0.5 is the sine,

and letting fall the perpendicular /m.

If the earth, or the planet from which the sun is

viewed, were at rest, the results given by the Table

would have been mathematically correct; but as the

earth moves in the plane of the ecliptic, all the spots

will appear to revolve round the sun in a year, in a plane

parallel to the ecliptic, while they are really moving
in a plane parallel to the sun's equator. From this cause,

the path of the spot, resulting from their real and appa-

rent motion, is not accurately an ellipse.



ASTRONOMY. 573

TABLE, containing the Afifiarcnt Inclination of the Sun's Axis towards a Circle of Latitude ; (/le

Situation of the Sun's iU/uator, nuith the Ratio between its Greater and Lesser Axes ; and the Dis-
tances of the Ascending and Descending jVodes of that Equatorfrom the Centre of the Sun.
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TABLE, cojitaining the AMiarent Inclination of the Sun's Axis towards a Circle of Latitude ; the Si-

'tualion of the Sun's Equator, ti'ith the Ratio bctweeri its Greater and Lesser Axes ; and the Dis-

tance of the Ascc?iding- and Descending A'odes of that Equator from the Centre of the Sun.
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Il is obvious Uiat the Sun docs uui peri'oim his rota-

tion about his axis in 27 days 7 hours and 37 minutes,

ihc time which any spot employs in returning to the

limb of the Sun from which it set out. For let AaB/>

be a section of the Sun parallel to the ecliptic tc, or

the Sun seen from the north pole of the ecliptic, then,

when the Earth is at E, AnB is the visible hemisphere

of the Sun, A its east limb, and B its west limb. If a

spot vanishes behind the western limb at B, wiien the

Earth is stationary at E, then, the time which it takes in

moving round to B again, will be ecjual to the time of

the Sun's rotation. But if, when the spot has vanished

at B, the Earth moves from E towards r, and has just

arrived at e when the spot appears to vanish a second

time behind the Sun's western limb, then iiiib is now the

visible disc of the Sun, and 6 is the western limb ; so

that the spot which set out from B has performed more
than a complete revolution in the 27 days 7 hours 37 mi-

nutes, that it has taken to move from the western limb

to the western limb again. But the angle BCb is equal

to the angle ECf, and as the earth has moved through

Ec in 27 days 7 hours and 37 minutes, the time in which
the Earth has completed one revolution, and the part

Ef of a revolution will be to the time in which it

completes one revolution, as the time in which the

spot has completed one revolution, and the part B4
of a revolution is to the time in which it completes

one revolution, or to the time in which the Sun revolves

upon his axis. Hence we have 565'' 5'' 48' -|-27'' 7'' 37',

or 392'! 131' 23' is to Geo"" 5'' 48', as 27'' 7'> 37' is to 25"* 9i.

.66', the time in which the sun revolves about his axis.

This result is not perfectly correct, because the small

arch B6 is measured on the ecliptic instead of the Sun's

equator; but the error is too trifling to be deserving of

any farther notice.

As the angular motion of the inferior planets Mercu-
ry and Venus is much more rapid than that of the Eartli,

the spots of the Sun will require much longer time than

27 davs to move from any limb to the same limb again,

when seen from these planets ; and as the angular mo-
lions of the superior planets, iNIars, Jupiter, Saturn, &c.

are much slower than that of the Earth, the time in

which the spots revolve will be less than 27 days, and
will approach nearer to 25 days 9 hours, the real revolu-

tion of the Sun, in proportion to the distance of the pla-

nets. The time of the revolution of the spots of the

Sun, when seen from any planet, may be found in the

following simple manner : Let T be the periodical time

of the planet, R the revolution of the Sun 3:25'' 9^ 56',

and .r the time in which the spots revolve ; then we
have

T+:r : T=v : R
TxzrRT+Rx-
Tjc—Rj-—RT

RT
"=t::^-

That is, multiply the periodic revolution of the planet

by the revolution of the Sun about his axis, and divide

this product by the difference of these revolutions ex-
pressed in days, the quotient will be the time in w hich

the spots of the Sun appear to revolve when seen from
the planet. In this way it will be found, that when the

Sun is seen from Mercury, the spots will require thirty-

five days to perform their revolution from one limb to

another.

Having thus considered the plieuomena arising from
the motion of the spots, wo hhall now proceed to consi-

der the spots themselves, and the theories to which they
have led, respecting the nature and construction of the

Sun.
The spots of the sun seem to have been first seen ci-

ther by our countryman Harriot, to whom the science of

algebra was under great obligations, or by John Fabri-

cius, who published an account of his observations in

1611, at Wittemberg, entitled, ./o/i. Fahricii P/irysii da
viaculis iti -SoiV ubscrvatis, ct afijiarcntc canon cum Sole

conversione ?iarraiio. The dedication of this work is

dated 13th June, 1611 ; but the observations of Harriot
upon the solar spots began on the 8th of December,
1610. It is obvious, indeed, from the work of Fabricius,

that he had seen the sun's spots during the year 1610,

but it is not certain that he saw them before Harriot.

It is a reiTiarkable circumstance, that Fabricius was ac-

quainted with no method of intercepting a portion of

the solar rays, in order to save the eye. He observed
the sun when he was in the horizon, and when his bril-

liancy was impaired by thin clouds, and floating va-

pours ; and he advises those who repeat his observa-

tions, to receive at first a small portion of the sun, and
gradually to accustom the eye to a greater portion, till

it is able to bear the full blaze of its lia;ht. When the

altitude of the sun became considerable, Fabricius was
compelled to abandon his observations ; and he informs
us, that his eye was so much affected by the impressiqu
of the solar light, that, during the two following days,

he could not see objects with the same distinctness as

formerly.

At the beginning of the year 1611, Scheiner and Ga-
lileo seem to have observed, about the same time, the

spots of the sun. Scheiner was professor of mathema-
tics at Ingolstadt ; and having accidentally turned his

telescope to the sun, when thin clouds were flying across

his disc, he perceived a number of black spots, and
shewed them to several of his pupils. The report of

this discovery was widely propagated ; and though
Scheiner was solicited by many of his friends to publish

an account of the solar spots, yet he was prevented from
yielding to their wishes, by a dread of the ecclesiastical

power. His friend Marc Velser, however, who was one
of the magistrates of Augsburg, and to whom Scheiner
had transmitted a detail of his observations, published
an account of the discovery, on the 5th January 1612,

in three letters, under the signature of J/ielles fiost

Tabulam ; and Scheiner many years afterwards publish-

ed a large work on this subject, entitled, Rosa Ursina,

sive Sol ex admirando facularum ct macularum suarum
phenomeno varius. Scheiner imagined that the spots

which appeared on the sun did not belong to that lumi-

nary, but were planets, like Mercury and Venus, which
revolved in orbits not very distant from the sun.

Galileo, who had already made many observations on
the solar spots, and to whom Velser transmitted a copy
of Scheiner's letters, with a reqeust that he would favour

liim with his opinion of the new phenomena, was at first

averse to hazard his sentiments on a subject which might
again provoke the hostility of the church ; but, on the
4th of May 1612, he at length ventiu'ed to express his

opinions to Velser, and to combat the notion entertained
by Scheiner, of the cause of the solar spots. Galileo,

who had shewn to several persons in the Quirinal gar-

den of cardinal Bandini, in April 1611, tliat the spots were
not of a permanent form, as they ought to have been if



576 ASTRONOMY.

they were satellites ; but that they often united, and

separated, and increased, and dispersed like vapours or

clouds. He maintains, that these spots are upon the

surface of the sun ; that they describe circles parallel to

each other ; that the motion of the sun round its axis

every month, again presents the spots to our view ; that

some of the spots continue one or two days, and others

thirty or forty ; that they contract in their breadth, when
they approach the sun's limb, without suffering any dimi-

nution of their length ; and that they are seldom seen

at a greater distance than 30° from the sun's equator.

Galileo likewise perceived on the disc of the &\in Jhcula

or luaili, which are spots brighter than the rest of his

disc, and which move in the same manner as the dark

spots: An account of these will be found in his book,

entitled, Jsloria Dimostrazioni, intwiio a li inacchie soiari,

Roma, 1613.

The spots of the sun have been distinctly observed by

astronomers since the time of Galileo, and many new
and curious fiicts have been brought to light respecting

these interesting phenomena. The spots are very vari-

ous, both in magnitude and shape. Most of them have

a very dark nucleus, surrounded by an umbra or a faint-

er shade. The boundary between the umbra and the

nucleus is distinct and well defined, and the part of the

umbra nearest the dark nucleus is generally brighter

than the more distant portion. However irregular be

the outline of the dark nucleus, the outer circumference

of the umbra is always curvilineal, without any angles

or sharp projections. When any spot begins to increase

or diminish, the nucleus and umbra expand and contract

at the same time. During the process of diminution,

the umbra encroaches gradually upon the nucleus ; so

that the figure of the nucleus, and the boundary betvi'een

it and the umbra, are in a state of perpetual change ;

and it often happens, tliat, during these variations, tlie

encroachment of the umbra divides the nucleus into two

or more nuclei. When the spots disappear, the umbra
continues for a short time visible after the nucleus has

vanished ; and unless the umbra is succeeded by a fa-

tula, or luminous spot, the place where it disappears

resembles the other portions of the solar surface. Large

umbrae are seldom seen without a nucleus in their cen-

tre, but small umbrae frequently appear by themselves.

When Dr Long was examining the sun's image, re-

ceived upon a sheet of white paper, he observed a large

round spot divide itself into two, which receded from

each other with immense rapidity. The reverend Dr
Wollaston perceived a phenomenon 6f a similar kind

with a twelve inch reflector. A spot burst in pieces

when he was observing it, like a piece of ice, thrown

upon a frozen pond, breaks in pieces and slides in va-

rious directions.

M. Silberschlag of Magdebugh made several obser-

vations on the solar spots in the year 1768, from which

he draws the strange conclusions, that they have a mo-
tion of rotation, and that they change their place on the

surface of the sun, independent of his monthly revolu-

tion. He also concluded, that the spots had not merely

the dimensions of length and breadth, but that they con-

sisted of thick masses of opaque matter. See Bernouilli's

Lcltres Af)frQnomi(jUcs, p. 6.

Galileo, Hevelius, and Maupertuis, seem to have con-

sidered the spots as the scoria floating in the inflamma-

ble liquid matter, of which they conceive the sun to be

composed. This opinion, however, will appear highly

improbable, when we consider the regularity with which

the spots frequently reappear on the eastern limb of the
sun, and the effect that the centrifugal force of the sun
would have in carrying all these floating exuviae to the
equatorial regions. Hevelius' Sclenograjihia, p. 33.

Oeuvres de Maupertuis, vol. i. p. 64.

M. de la Hire and La Lande consider the solar spots
as arising from the opaque body of the sun, the emi-
nences of which are sometimes uncovered, in conse-

quence of the alternate flux and reflux of the liquid

igneous matter in which that opaque mass is generally

enveloped. The part of the opaque mass which thus,

rises above the general surface gives the appearance of

the nucleus, while those parts of the opaque mass which
lie only a little beneath the igneous matter, produce the
appearance of the surrounding umbra.

Tliis theory has been very ably opposed by our learned

countryman, the late Dr Wilson, professor of practical

astronomy in the university of Glasgow, who maintains,

with great appearance of truth, that the solar spots are

depressions rather than elevations ; and that the black

nucleus of every spot, is the opaque body of the sun,

seen tlirough an opening in the luminous atmosphere
with which he is encircled. This explanation was sug-

gested to Dr Wilson by the phenomena of the great

solar spot which appeared in November, 1769, and is

foundecl on the following facts : When any spot is about

to disappear behind the sun's western limb, the eastern

portion of the umbra first contracts in its breadth, and
then vanishes. The nucleus then gradually contracts

and vanishes, while the western portion of the umbra
still remains visible. When a spot comes into view on
the sun's eastern limb, the eastern portion of the umbra
first becomes visible, then the dark nucleus, and then

the western part of the umbra makes its appearance.

When two spots are near each other, the umbra of the

one spot is deficient on the side next the other ; and
when one of the spots is much larger than the other,

the umbra of the largest will be completely wanting on

the side next the small one. If the large spot have
little ones on each side of it, its umbra does not totally

vanish, but seems flattened and pressed in towards the

nucleus ; but the umbra again expands from this com-
pressed state as soon as the little spots disappear. From
this cause, Dr Wilson concludes, that the western por-

tion of the umbra may disappear before the nucleus,

when a small spot happens to appear on the western

side of the nucleus. All these appearances strongly

confirm the opinion of Dr Wilson, that the black part of

the spots is the dark body of the sun seen through an

opening in the luminous matter.

The Rev. Dr Wollaston, and M. dc La Lande, how-
ever, have maintained, that though the umbra generally

varies according to the manner now described, yet the

phenomenon is not universal, and cannot, therefore, be

employed as the foundation of a system. Dr Wo'lastou

thinks, that they can scarcely be in such a hollow below

the sun's surface as Dr Wilson imagines ; and, from

the brighter light often adjoining to them when near

the limb, they appeared to him as if they were in the

crater of a volcano on the top of an eminence, whiph

then turned its side towards the observer ; from which
circumstance, the spot would appear somewhat nearer

to the limb than it actually was. La Lande mentions

three observations of his own, and four by Cassini and

De la Hire, in which the umbra did not vanish, as Dr
Wilson describes it. This anomaly, however, may have

arisen from some small spots in the neighbourhood of
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the large one, and cannot possibly be considered as an

argument, that the spots are not excavations on the

sun's surface. At all events, it may be shown, that in

some spots the umbra may not change as it approaches
the limb, in consequence of the shallowness and gra-

dual shelving of the opening in the luminous atmosphere.
In order to confirm experimentally his theory of the

solar spots, Dr Wilson constructed a globe, consisting

of two strong hollow hemispheres, formed by pasting

slips of paper upon a wooden ball, and afterwards fast-

ened together upon an iron axis. A thick paste, made
of glue and Spanish white, was laid, in successive coats,

upon this hollow shell, till it became of considerable

thickness. The globe was then made smooth and sphe-
rical ; and as soon as it was dried, and the crust white,

the spots or excavations were made in its surface, by
boring instruments of steel, constructed in all their cut-

ting edges, from a scale of parts of the diameter of the

ball. The bottom of the hollows were then painted

black with Indian ink, and the slope, or shelving sides

of the excavations, were distinguished from the bright-

ness of the external surface by a shade of the pencil,

which increased towards the external border. When
this artificial sun was fixed in a suitable frame, and exa-
mined, at a great distance, with a telescope, the umbra
and the nucleus exhibited the same phenomena which
have been observed in the real sun.

La Lande has objected to Dr Wilson's theory, that

the great spots seen by De la Hire on the 3d June 1703,

and by Cassini in 1719, made an indentation, or notch,

in the disc of the sun, which he conceives to be incom-
patible with the opinion that this spot was an excava-

tion. Dr Wilson, however, has shewn, that excavations

may cause something like an indentation in the sun's

limb ; and maintains that the notches do not always ac-

company large spots ; and that the unfrequency of their

occurrence, and the want of accurate observations,

should preclude astronomers from bringing them for-

ward in support of any class of opinions.

We conceive that the most irrefragable objection to

the opinion, that the spots are eminences, which rise

above the general level of the luminous matter, arises

fi'om the uniform diminution of the spots, as they ad-

vance from the central part of the sun to his western
limb. If these dark solar mountains are deserted by the

luminous matter, why do they appear largest when they

reach the centre of the sun's disc : Whenever the height

of the mountains greatly exceed the diameter of their

base, instead of contracting in the dimension of breadth,

they ought to increase as they approach the limb ; and,

at all events, should exhibit phenomena very different

from what should take place upon the supposition that

the spots are depressions in the luminous matter. It

may be said, indeed, that the height of these eminences
bears no proportion to the diameter of their base ; but

this is an assumption of which no theorist is entitled to

avail himself.

The faculae, or parts of the surface of the sun which
are brighter than the rest of his disc, require to be ex-
amined with good telescopes. They are generally seen
in the places where spots have appeared ; and sometimes
the facula which invelopes an assemblage of spots, is

distinguished by a very great degree of brilliancy. These
faculae, according to the Rev. Dr WoUaston, are often

converted into dark ones. He observed a bright facula
Vol. II. Part II.

appear on the cast limb of the sun, which next day be-
came a spot. He also observed a mottled appearance
over the face of the sun, whicli, tliough most visible

near the limb, was also perceptible in the centre, but
never appeared towards the poles. The celebrated as-

tronomer M. Messier has made a number of curious
observations on the solar faculae. He often saw them
enter upon the disc of the sun, disappear as they ap-
proached the centre, and afterwards reappear on his
other limb. In general, they continued visible for about
three days after they appeared, and were seen, for the
same space of time, before they quitted the sun's wes-
tern limb. In these faculae, spots generally arise, of a
magnitude proportional to the brightness of the facula.

When this did not happen, M. Messier found that the
faculae were the precursors of spots, which ordinarily

appeared near the same place on the following day ; and
hence he was always able to predict the appearance of
spots about 24 hours before they entered the sun's disc,

and to anticipate, from the situation and brightness of
the feculae, the brilliancy and position of the spots them-
selves. M. Schroeter has seen. these faculae in every
part of the sun's limb, but particularly in a zone be-
tween 20° of north and 30° of south solar latitude.

They generally subtended an angle of about two or three
minutes, and always appeared most brilliant when they
were near the limb.

Such are the observations which were made upon the

solar spots before they were examined by the powerful
telescopes of Dr Herschel. This astronomer continued

his observations from 1779 to 1794, and has disclosed a
number of curious phenomena, which throw much light

upon the nature and construction of the sun. Before we
direct the attention of the reader to the several conclu-

sions which the doctor has deduced, we shall give an
account of the different phenomena which he observed
on the surface of that luminary. It will be nccessaiy,

however, to premise, that he regards the luminous sur-

face of the sun as neither a liquid substance, nor an
elastic fluid, but as luminous clouds, floating in the solar

atmosphere ; and that he considers the dark nucleus of

the spots as the opaque body of the sun, appearing
through the openings in his atmosphere. Rejecting the

old terms oi s/iots, nuclei, umbrtz, facula, &c. Dr Hers-
chel has framed a new nomenclature, and comprehends
all the solar appearances under the names of Ofieriings,

Shallows, Ridges, JVodules, Corrugations, Indentations,

and Pores.

Openings are those appearances, in which the opaque
body of the sun is visible, in consequence of the remo-
val of part of the luminous clouds. One of these open-
ings, with a shallow about i;, which was seen on the 4th

January 1801, a good way past the sun's centre, is re-

presented in Plate XXXIV. Fig. 16. On the western
side of the shallow, its thickness was visible, from its

surface downwards; but, on the eastern side, the thick-

ness could not be seen, the edge of tlie shallow only be-

ing visible. A section of this opening is shewn in Fig.

17, where the lines a b c d f, corresponding with those

in Fig. 16, are supposed to be drawn from the eye of

the observer. The line d passes tluoush the opening

to the opaque body of the sun. It is obvious, from Fig.

17, that the thickness of the shallow is visible only on one
side from the position of tlie observer's eye. Large open-

ings are generally surrounded with shallows, though ma-
4D
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T\y openings, and paiticularly small ones, have no shal-

lows. Openings have a tendency to run into each other;

and new ones often break out near others. Ridges

and nodules generally accompany openings. Dr Her-

schel imagines that the openings are produced by an

elastic but not luminous gas, which issues through the

incipient openings, or pores, and forcing its way through

them, spreads itself on the luminous clouds, driving

them out of its way, and widening its passage. The di-

rection of the gaseous stream is often oblique ; so that

the luminous clouds are drawn laterally, and form a lar-

ger shallow on one side. Openings sometimes have a

difference of colour, apparently from a thin veil of lumi-

nous clouds hovering over them. They divide when de-

cayed, and sometimes they increase again ; but, in gene-

ral, when they are divided, they diminish and disappear,

leaving the surface more than usually disturbed. They
are sometimes converted into large indentations, with or

without pores, and not unfrequently into pores. Fig. 18.

represents an opening, with a branch from its shallow :

In the course of an hour it assumed the appearance

shewn in Fig. 19. Fig. 20. is another opening, with a

long shallow. In three hours it assumed the appear-

ance in Fig. 21, and an hour after this, an opening ap-

peared in the shallow, as in Fig. 22. The openings are

generally at their greatest extent, as in Fig. 23, when
the shallows begin to diminish, and the lips, or projec-

tions, to disappear. The division of the decaying open-

ing is shewn in Fig. 24, where the luminous passage

across the opening resembles a bridge thrown over a

cave.

Shallows are places from which the luminous solar

clouds of the upper regions are removed, and are there-

fore depressed below the general level of the sun's sur-

face. The thickness of the shallows is visible : they

sometimes exist without openings in them. They gene-

rally begin from the openings, or branch out from shal-

lows already formed, and go forwards. Plate XXXIV.
Fig. 25. shews the two branches. A, B, of a shallow,

proceeding from an opening, C. In the course of half

an hour. Fig. 26., the shallow D is nearly united to the

narrow part of the shallow, surrounding the opening D,

•while the shallow A seems to advance in a direction to-

wards the opening E. In the space of another half hour,

the shallow B has completely run into the shallow about

D, while the shallow A has increased in breadth towards

F. The shallow A became afterwards pointed, as in Fig.

27. ; and in the course of an hour, it became broad at the

point, and anew branch broke out at G, Fig. 28. From
these changes, Dr Herschel concludes, that the shal-

lows are occasioned by something issuing from the open-

ings, which drives away the luminous clouds from the

parts where it finds the least resistance, or which,

by some peculiar gravity, dissolves these clouds as

soon as it reaches them. The new branch afterwards

began to increase, and another branch, marked H, Fig.

26., began to break out from the shallow around E.

These changes Dr Herschel attributes to the gas, or

substance, which at first forced open the passages, and

is now widening them. Three small branches, a, d, c,

were seen to project from the shallow of the large open-

ings in Fig. 29. The vacancies between these branches

were afterwards filled up, by the same cause that occa-

sioned them, so as to increase the breadth of the shal-

low on that side of the opening. The shallows have no
corrugations, but are tufted, like masses of dense clouds.

The decay of the shallows appears to arise from the en-
croachment of the luminous clouds on all sides, in con-
sequence of the enfeebled energy of the gas or substance
that produced them.

Ridges are elevations of the luminous clouds above
their general level, or above the general surface of the

sun. These elevations generally surround openings,

though they have often been perceived where openings
do not exist. Ridges soon disperse. One of them oc-

cupied a space which subtended an angle of 2' 46", cor-

responding to 75,000 English miles. Dr Herschel as-

cribes the formation of ridges to the disturbance of the

luminous clouds, by the transparent elastic gas which
issues from the opening; or he conceives that this gas-

may act below the luminous clouds, so as to increase

their mass or elevate them above their ordinary level.

Nodules, formerly called faculae, or luculi, are small,

but brilliant, and highly elevated parts of the luminous
clouds. Dr Herschel imagines that they may be ridges,

seen obliquely, or fore-shortened.

Corrugations consist of elevations and depressions of

the luminous matter, having a mottled appearance, and
composed of light and dark places. The dark places are

not round, but extended in different directions, and ap-

pear to be lower than the bright places. In a favourable

atmosphere, the corrugations may be as distinctly per-

ceived as the rough surface of the moon. They extend
over every part of the sun's surface, and are generally

produced by dispersed ridges or nodules. Their shape
and position is perpetually changing, and they increase,

diminish, divide, and vanish quickly.

Indentations are the dark parts of corrugations ; and
from the circumstance of their being visible very near

the limb of the sun, it would appear that they are not

much depressed below the level of the luminous clouds.

The sides of the indentations are like circular arches,

(see Plate XXXIV. Fig. 30.), with their bottoms occa-

sionally flat. Indentations ai-e of the same nature with

shallows, varying in size, and sometimes containing small

openings, and at other times changing into openings.

They extend over the whole surface of the sun, and witli

small magnifying powers, they have the appearance of

points.

Pores are small holes or openings in the low places of

indentations. Sometimes they increase and become
openings, and frequently vanish in a short time.

From these numerous and interesting facts, Dr Her-

schel has deduced a theory of the solar phenomena

;

which, however ingenious it may be, is founded on as-

sumptions too arbitrary and gratuitous to be recognised

in a science which admits of no evidence but demonstra-

tion. To suppose that the numerous irregularities on

the surface of the sun, are occasioned by an elastic empy-
real gas which rises through the openings, and disturbs

the equilibrium of the luminous mass, is to shew how
these irregularities may be produced by the action of a

hypothetical agent; but it never can be considered as an

explanation of the processes which nature is carrying

on in that immense depository of fire. But though we
cannot admit the hypothesis proposed by this learned

and ingenious astronomer, we are disposed to acquiesce

in some of the important conclusions which he has

drawn from his observations. From the numerous ele-

vations and depressions of the lum.inous matter, and from

the length of time during which they are visible, the

Doctor justly infers, that the shining matter of the sub



ASTRONOMY. 579

15 not a fluid, but a mass of luminous or phosphoric

clouds. He imagines, from the uniformity of colour in

the shallows, that below these self-luminous clouds,

there is another stratum of clouds of inferior brightness,

Avhich is intended as a curtain to protect the solid and
opaque body of the sun from the intense brilliancy and
heat of the luminous clouds. By means of this photome-
ter, DrHerschel found that the light reflected by the infe-

rior clouds is 469 out of 1000 ; and that the light reflected

by the opaque body of the sun is only 7. Hence it ap-

pears, that the sun consists of a dark solid nucleus, sur-

rounded by two strata of clouds. The outermost of these

Dr Herschel considers as the region of that light and
heat which is diffused from tiie centre to the remotest

parts of the system, while the interior stratum is suppo-
sed to protect the inhabitants of the sun from the fiery

blaze of the stupendous furnace by which they are inclo-

sed.*

That the sun may, at the same time, be the source of

light and heat, and yet capable of supporting animal life,

is one of those conclusions which we are apt to admit
without hesitation, and to cherish with peculiar compla-
cency. The mind is filled with admiration of the wis-

dom of God, and swells with the most sublime emotions,

when it conceives, that, apparently, the most inaccessi-

ble regions of creation arc peopled with animated be-

ings; and that while the sun is the fountain of the most
destructive of the elements, it is, at the same time, the

abode of life and felicity. In impressions of this kind,

however, delighful though they be, we must not rashly

indulge, lest we should afterwards find that we have been
admiring an order of things which does not exist in na-

ture, and have thus been indirectly reflecting on the in-

finite wisdom that sanctioned an opposite arrangement.
Whenever we allow our feelings to interfere with our
reasonings, we are apt to yeild ourselves to the guidance
of loose analogies and imperfect views, and become the

defenders of opinions, which every subsequent observa-

tion and discovery will only tend to overthrow. We
conceive, that the opinion of the sun's being a habitable

globe, rests on reasonings of this nature ; and as the

subject is curious, and worthy of examination, we shall

endeavour to place it in its proper light.

When the invention of the telescope enabled astrono-

mers to detect the striking resemblances between the

different planets of the system, it was natural to conclude,

that as they were composed of similar materials, as they

revolved round the same centre, and were enlightened

by similar moons, they were all intended by their wise
Creator to be the region in which he chose to dispense

the blessings of existence and intelligence to various or-
ders of animated beings. The liunian mind cheerfully
embraced this sublime view of the creation, and, gui-
ded by the principle that nothing was made in vain, man
extended his views to the remotest corners ot space, and
perceived in every star that sparkles in the sky, the cen-
tre of a new system of bodies, teeming with life and
happiness, and displaying fresh instances of the power
and beneficence of their IMaker. Having thus traver-
sed the boundless regions of space, and considering eve-
ry world which rolls in the immense void as the scene
on which the Almighty has exhibited his perfections,
the mind, unable to command a wider range, rests in
satisfaction on the faithful analogies which it has pur-
sued. Wiiile the planets were tiius regarded as habit-

able worlds, astronomers considered the sun and the
stars as the reservoirs from which light and heat were
dispensed to man, and as the great central magnets
wliich bound together, and guided in their course, the
various planets which surround them. These offices

were reckoned sufficient for the central luminary ; and
astronomers were led by no analogy, and by no conside-
ration of final causes, to view it as the seat of animal exis-

tence : they left it to the poets to people, with a colony
of salamanders, these regions of eternal fire.

The solar observations of Dr Wilson, first suggested
the opinion, that the siui was an opaque and solid body,

surrounded with a luminous atmosphere ; and the tele-

scopes of Dr Herschel have tended still farther to es-

tablish this opinion. The latter of these astronomers,
therefore, imagined, that the functions of the sun, as

the source of light and heat, might be performed by the

agency of its external atmosphere ; while the solid

nucleus was reserved and fitted for the reception of in-

habitants. This conjecture, however, is consonant with
nothing which we find in nature. It is inconceivable,

indeed, that luminous clouds, yielding to every impulse,

and in a state of perpetual change, could be the deposi-

tory of that devouring flame, and that insupportable blaze

of light, which are emitted by tlie sun ; and it is still

more inconceivable, that the feeble barrier of planetary

clouds could shield the subjacent mass from the de-
structive elements that ragetl above. t The quantity of

heat which is transmitted to the habitable regions of the

sun for the purposes of vegetation, must necessarily

accumulate, till it becomes insupportable, as there is

no possibility of its escaping back to the luminous at-

mosphere.
The opacity of the interior globe of the svm is no

reason why it may not act a part in the production, or

* It is a very sing^ular circumstance, that the opinions of Dr Herschel, respecting tlie natiire ofthe sun, should liave been m.iintained

about 22 years ajfo by a Dr Elliot, who was trieil at the Old l$ai!y for shooting Miss Bnydell. Tlic friends of tlie Doctor insisted that

he was insane, and called several witnesses to prove it. Amonj^ these was Dr Simmons, who declared, that Dr Elliot had, for some
months before, shewn a fondness for the most cxtravajfant opinions ; and that, in particular, he had sent to him a letter, on tlie light of the
celestial bodies, to be communicated to the Royal Society. This letter confirmed Dr Simmons in the belief, that this unliappy man was
under the influence of mental deranfcement, and, as a proof of the correctness of this opinion, he directed llie attention of the court to a
passage of the letter, in which Dr Elliot states, " that the light of tlie sun proceeds from a dense and universal aurora, which may afford

ample light to the inhabit.ants of the surface (of the sim) Ix-neath, and yet be at such a dist.ance aloft, as not to annoy them. No objec-

tion," says lie, " ariseth to that great limiinary being inhabited ; vegetation may obtain there, as well as with us. There may be water
and dry land, hills and dales, rain and fair weather ; and as the light, so the season must be etern.1l ; consequently it may easily be con-
ceived to be by far the most blissful habitation of the whole system." See the Gentleman's M.agazine for 1TS7, p. 636.

t " If we inquire," says the learned Dr Thomas Young, " into the intensity of the heat which must necessarily exist wherever
this combustion is performed, we shall soon be convinced, that no clouds, however dense, could imiiede its rapid transmission, even to
the parts below. Besides, the di.ameter of the sun is 111 times as great as that of the earth ; and at its surface, a heavy body would
fall through no less than 4.50 feet in a single second; so that, if every other circumstance permitted human beings to reside in it, their

own weight would present an insuperable difficulty, since it would become nearly 30 times as great as upon the surface of the eartli, and
a man of moderate size would weigh above two tons. Nat. Pliil. vol. i. p. 50, 51, 52.

4 D 2
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preservation, of the solar heat. On the contrary, it ap-

pears highly probable and consistent with other dis-

coveries, that the dark solid nucleus of the sun is the

magazine from which its heat is discharged, while die

luminous or phosphorescent mantle, which that heat

freely pervades, is the region where its light is gene-

rated. Dr Herschel's own experiments assure us, that

invisible rays, which have the power of healing, and

which are totally distinct from those which produce light,

are actually emitted from the sun ; and that luminous

rays, incapable of producing heat, are discliarged from

the same source. These facts, therefore, not only con-

firm the theory which we have stated, but receive, in

return from that theory, the most satisfactory explana-

tion. The invisible rays which pervade every part of

the solar spectrum, formed by a prism, and which ex-

tend beyond its red extremity, are emitted from the

ojiatjue nucleus, and therefore excite no sensation of

light on the human retina; while the coloured rays,

which form the spectrum itself, are discharged from the

luminous matter that encircles the solid nucleus, and are

therefore endowed with the property of illumination.

Hence it is easy to assign the reason why the light

and heat of the sun are apparently always in a state of

combination, and why the one emanation cannot be ob-

tained without the other. The heat projected from the

dark body, and the light emitted from the luminous

atmosphere, are thown off in lines diverging in every

possible direction ; so that the two radiations must be

uniformly intermingled, and as in a stream flowing from

two contiguous sources, the heat must always accom-
pany its kindred element. That light and heat are two
different substances, distinguished by different proper-

ties, is a proposition which seems to flow from the most
recent experiments. We find the invisible heat of the

sun existing separately from its light, and possessing a

degree of refrangibility less than the least refrangible

rays of the prismatic spectrum. Light has likewise

been found separate from heat ; and though it may be

imagined that this arises from the extreme attenuation

of the light
;
yet when the light of the moon is concen-

trated by powerful burning mirrors, we ought certainly

to have expected that the heat, if any did exist, would
be appreciable by delicate thermometers. Every at-

tempt, however, to detect heat in the rays of the moon,

has completely failed ; and we are therefore entitled to

presume, that a greater proportion of heat than of light

has been absorbed by that luminary. If light and heat,

then, be two different substances, endowed with dif-

ferent chemical and physical properties, is it not unphi-

losophical to suppose, that they are emitted from the

same source, when we have actually two different regions

in the sun, to which we can with more propriety refer

their origin.

This opinion, which we propose only as a conjecture,

founded on the most probable analogies, will receive con-

siderable confirmation, if we can adduce any strong

analogical arguments against the supposition that the

sun is a habitable world ; for if the nucleus is not fitted

for the reception of living beings, it is the more proba-

ble, that it acts a capital part in the production or pre-

servation of the solar heat. Some arguments have al-

ready been suggested relative to this point. We shall

endeavour to illustrate two other considerations, which

we trust will have some weight in favour of our opinion.

Since those who consider the sun as a habitable world,

found this opinion upon analogical arguments, we arc

entitled to avail ourselves of all the assistance which
can be drawn from the same source. If the sun, then, be

a great habitable planet, we may expect to find in it those

points of resemblance to the other planets, which are

regarded as distinctive marks of a habitable world ; and
if we shall find, that any analogy which subsists with re-

spect to all the other planets fail , when applied to the sun,

we are entitled to consider this difference as a proof that

the sun is not inhabited.

In proceeding from the remotest of the planets, to

the centre of the system, we find, that a general law pre-

vails respecting the densities of the planets. These den-
sities appear to increase as the planet is nearer the sun.

Thus, we have for the density of the

Georgium Sidus y'5%,

Saturn,
;J|,

Jupiter, IJ5,

Mars, ...... of,
Earth, 4^,
Venus, 5i|-,

Mercury, . . . . 9|^.

With a single exception in the case of the Georgium
Sidus, whose density is not yet accurately ascertained,

the densities uniformly increase according as the habita-

ble world approaches to the centre of light and beat.

We should therefore have expected, from analogy, that

the habitable part of the sun would have exceeded Mer-
cury in density ; because it is nearer than that planet to

the source of light and heat. This, however, is far from
being the case : the density of the sun is only 1^, a little

greater than the density of water. Here, then, we have
a complete breach in the analogy which we anticipated;

and it is no objection to this argument to say, that the

situation of the sun, in the centre of the system, may
exempt it from the general law of density ; because this

is a virtual admission, that analogical reasoning, on which
Dr Herschel's opinion is founded, cannot be fairly ap-

plied in such a case.

If the sun is a habitable globe, we can scarcely avoid

drawing the conclusion with Dr Elliot, that "it must be

by far the most blissful habitation in the whole system."

We should expect, at least, that the solar inhabitants

would be rational beings, endowed with intelligence

equal to that of man, and availing themselves of their

central position, to study the interesting phenomena of

the various planets vv'hich revolve around them, and of

the numerous suns which their own globe would seem
to resemble. If there is one place in the system more
than another, where astronomy could be studied with

the geatest facility, and carried to the highest perfec-

tion, that place would be in the sun, where, excepting

the phenomena arising from its monthly rotation, the

real and apparent motions of the heavenly bodies must
be exactly the same. But these results of analogy are

mere illusions of the mind : Nature has drawn an im-

penetrable curtain between the inhabitants of the sun

and the worlds which circulate around them : She has

doomed them to the most solitary dwelling in the whole

circle of aeation, and has marked them as either unfit

or unworthy to enjoy the noblest privileges of intelli.

gent beings. The planets and the stars are equally in-

visible from the surface of this luminary, unless when a

transient glimpse of the heavens is obtained through an
accidental opening in the solar atmosphere. From the

year 1676, to the year 1684, there was not a single spot
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in the sun's atmosphere ; so that during eight succes-

sive years, the inhabitants of that globe, it lliey do exist,

never once obtained a glance of tliac starry lirnianieiii,

from the contemplation of wliich a Supreme Being could

scarcely have excluded any of his rational creation.

To maintain, therefore, that the sun is peopled by

intelligent beings, is to reason in defiance of the strong-

est analogies, and to support an opinion, which poste-

rity will rank, among the aberrations of the human mind.

Might we not as well suppose, that the central caverns

of our own planet, which cosmogonisls have filled with

fire or with water, are the abode of a rational popula-

tion, who, like the inhabitants of the sun, are occasion-

ally permitted to obtain a transient view of the heavens,

through the craters of volcanoes, or the chinks and fis-

sures which may accompany the physical convulsions of

the globe.

Before concluding our remarks upon the construction

of the sun, we must take notice of another opinion of

Dr Herschel's respecting the solar spots, which has been

less generally received than that which we have been
combating. Imagining that the luminous atmosphere
of the sun is the region of light and heat, he concluded,

that when the ridges, corrugati;ns, and openings in this

atmosphere are numerous, the heat emitted by the sun
must be proportionally increased, and that this augmen-
tation must be perceptible by its effects upon vegetation.

He expected, therefore, that in those years when the

solar spots were most numerous, vegetation would be

most luxuriant ; and that this effect might be ascer-

tained from the price of wheat, as marking the produc-
tiveness of the season. By comparing the solar appear-

ances, as given by La Lande, with the table of the price

of wheat in Smith's Wealth of Nations, he obtained re-

sults which, on the whole, appear favourable to his hy-

pothesis. We do not readily see upon what principle

Dr Herschel concludes, that the existence of spots in-

dicates an abundance of luminous matter. We should
rather have been disposed to think, that in proportion to

the number and magnitude of the openings, the light

and heat of the sun would have been diminished, as so

much of the sun's surface is then disqualified for the

discharge of its usual functions. If there is really an
increased luxuriance of vegetation in those years when
the solar openings, &c. are most numerous, an opinion

which we are much disposed to call in question, we con-

ceive that the theory which we have already explained

affords a very satisfactory explanation of the fact. The
heat being supposed to be emitted from the dark body
of the sun, it is obvious, that when there is any opening
in ills luminous atmosphere, the heat emanating from
the internal nucleus must be more copiously discharged,

in consequence of receiving no obstruction from the

luminous clouds ; or, if we regard the variations in the

sun's surface as produced by variations in the heat which
rises from the nucleus, we may naturally suppose, that

when the heat of the sun is most intense, it will produce
the greatest changes in the luminous atmosphere.
Dr Herschel suspects that one half of the sun emits

less light than the other; and that when seen at a very

great distance, it may appear like some of the fixed stars

that have a periodical variation of lustre.

In examining the sun with very powerful telescopes,

it became a matter of great importance to protect the

eye, by the interposition of such substances as were most
proper for moderating the light and heat of the sun.

Dr Herschel made many iiitersiing experiments on this

subject. After numerous trials, he abandoned dark co-

loured glasses, and had recourse to coloured fluids. Of
all the fluid mixtures wliich he tried, he found that ink
diluted with water, and filtered through paper, made the
solar image appear very distinct, anti as while as snow.
By means of this mixture, he was enabled to observe the

sun in the meridian for any length of time, without the
smallest injury to his eye, or to the glasses, even when
he employed a speculum nine inches in diameter, and
when the eye pieces were open as in night observations.
The apparatus for holding the liquid is a square trough
AB, closed at the two opposite ends C, D, by two plane
glasses, parallel and well polished. On one side of the
trough is a small handle H, and on the other a small
spout S, for pouring out any part of the fluid, when the
rest is to be diluted. The trough AB is fitted into the
open part of a skeleton eye-tube, placed between the
small speculum and the eye glass, so that the rays of the
sun must pass tiirough the fluid before they can arrive

at the eye. By colouring the fluid, the light may be sof-

tened at pleasure ; and the water keeps off the heat, so
as to remove every inconvenience.

As the zodiacal light has generally been supposed to

arise from an atmosphere surrounding the sun, it will

be proper to give an account of the phenomenon in this

place. This light appears to have been first observed
by Descartes, and by Childrey in 1659; but it did not

attract general attention till it was noticed in 1683 by
Dominique Cassini, who gave it its present name. The
zodiacal light is a triangular beam of light, rounded a.

little at the vertex, which is seen at certain seasons of
the year, before the rising and after the setting of the

sun. It resembles the faint light of the milky way, and
has its base always turned towards the sun, and its axis

inclined to the horizon. Tlie verticle angle of this pyra-
midal light is sometimes 25° and sometimes 10°

; and its

length, counting from the sun as its base, is sometimes
45°, and at other times 150°. M. Pingre observed one
in the torrid zone 120" long, and having its horizontal
breadth from 3" to 130°. If we suppose the sun to have
an atmosphere, as there is every reason to believe from
the luminous aurora which appears to surround his disc
in total eclipses, it must be very much flattened at its

poles, and swelled out at the equator, as in Plate XXXV.
Fig. 2. where NS is the axis of the sun, and Z: his at-

mosphere, stretched out into a lenticular form by the
centrifugal force of his equatorial parts. When the sun,
therefore, is below the horizon HH, a poi'tion AZ of this

luminous atmosphere will appear like a pyramid of light

above the horizon. The obliquity of the zodiacal light
will evidently vary with the obliquity of the sun's equa-
tor to the horizon ; and in the months of February and
March, about the time of the vernal equinox, it will form
a very great angle with the horizon, and ought there-
fore to be most distinctly seen at that season of the
year. This will be understood from Fig. 3. where
HHHS, is the horizon, SEC the ecliptic, SjEQ the equa-
tor, and SOH the line of the equinoxes. The ecliptic,

and consetjuently the sun's equator, which is not much
inclined to it, makes a much greater antjle with the ho-
rizon than the equator iEQ. When the sun is in the
summer solstice, he is in the part EM of the ecliptic,

which is parallel to the equator JE'S ; and therefore his

equator, and consequently the zodiacal light is more
oblique to the horizon. This is shewn in a different pro-
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jection in Plate XXXV. Fig. 4. where HH is the hori-

zon. When the sun is in the equator MQ^, the zodiacal

light QL appears above the horizon, in the form LM ;

but at the summer solstice, the ecliptic EC is more ob-

lique to the horizon, and the atmosphere of the sun CM
is less elevated, and scarcely reaches the horizon. The
difference in the inclination of the ecliptic to the horizon

at different seasons of the year, may be easily illustrated

by a common terrestrial globe.

Though the zodiacal light is always most distinct

about the first of March, at seven o'clock in the evening,

yet it was seen in 1781 by M. Flauzercs in the month
of January ; and according to M. Foulquier, it is always

seen at Guadaloupe, unless when the weather is bad.

Cassini at first imagined that the zodiacal light arose

from an immense number of small planets which circu-

lated round the sun, in the same manner as the milky

way is occasioned by the light of a number of stars ; but

he soon abandoned this explanation, and very naturally

ascribed the phenomenon to the atmosphere of the sun.

This explanation, sanctioned by the authority of Euler,

has been generally received since tlie time of Cassini

;

hut though the zodiacal light seems to follow the mo-
tion of the sun, and though it may increase in brilliancy,

as Cassini has suggested, when the spots of the sun are

most mamcrous, yet we can scarcely persuade ourselves

that it arises from the solar atmosphere. Whatever pro-

bability there may be for the existence of such an atmos-

phere, nay if it were certain that it did exist, we should

still hesitate about adopting the hypothesis of Cassini.

Though the breadth of the luminous cone ought to vary

a little, according to the elevation of the earth above

the plane of the sun's equator, the breadth being great-

est when the earth is 90° from the nodes of the sun's

equator, or in 5' 18°, and 11« 18° of longitude ; yet the

length of the luminous cone ought always to remain un-

changed ; for in whatever position a circle is viewed, the

greater axis of the ellipse, into which it is projected, re-

mains constantly the same. But M. Pingre observed,

that the length of the zodiacal light, reckoning from the

sun as its base, to the summit of the luminous cone, va-

ried from 45° to 100°; a circumstance which never could

have happened if it arose from the sun's atmosphere.

An objection of a different kind has been made to this

hypotliesis by La Place. He has shewn that the atmos-

phere of any body that has a motion of rotation, can only

extend itself at the equator to that point where the cen-

trifugal force exactly balances the force of gravity, for

the atmosphere would obviously be dissipated beyond
this limit; and that the distance of this point from the

sun's centre is equal to the radius of the orbit of a planet

which revolves in its orbit in the same time as the sun re-

volves about his axis. Now the period of Mercury is

88 days, and the sun's rotation only 25, so that the at-

mosphere of the sun does not extend even to the orbit

of Mercury, and therefore cannot produce the zodiacal

light ; the elongation of Mercury from the sun never ex-

ceeding 28°, while the elongation of the vertex of the

zodiacal light is sometimes 100°. La Place has also

shewn, that the atmospherical spheroid can only be com-
pressed at its poles, till the equatorial is to the polar

axis as 3 is to 2 ; a figure much less elliptical than that

of the zodiacal light.

From a number of curious experiments on the light of

the sun made by the celebrated Bouguer, it appeared

that the light was more intense at the centre of the sun's

disc than towards the limb, the very reverse of what
should have been expected. For if S, Plate XXXV.
Fig. 5, be the sun, e, a, b, c, rf, the side that is turned to

the earth at E, then if ad at the centre, and cd at the

limb of the sun arc taken of such a magnitude, that they
subtend equal angles to the eye placed at E, it is obvi-

ous, that the light which comes from cd is so much more
intense than that which comes from ab, as the surface of

cd exceeds ab. We can only account, therefore, for the

superior intensity of the light at ab, as observed by Bou-
guer, by supposing the sun to be surrounded with an at-

mosphere AA. The light that issues from cd having

to traverse a longer tract of atmosphere c?J'than the light

at b, which only taverscs b/i, will certainly be more en-

feebled ; but to render it less intense than that which
comes from ab, would, we imagine, require an atmos-

phere much more dense than what can be supposed to

surround the sun.

On the subject of this Section, the reader may con-

sult Fabricius Ve Maculin in Sole observatis, &c. 4to,

Witteb. 1611. Efiistolx Trea ad M. Velserum De Mac.
Sol. cum iconisrnis, Aug. Vind. 1612. Scheiner, De Mac.
Sol. jiccura/ior Disquisitio.— Tre Let Iere del Sig. Marco
Velseric/Sig. Galileo dellenovita Solari, Augustae. 1612.

Galilei Epistola ad M. Velserum de Macidis Solaribus,

Florent. 1612; Bologna, 1655. GaVdeo De Maculis So-

laribus jiccuralior Disquisiiio, ad M. Velserum. August.
16 1 2. Galileo, Istoria Dimostrazioni mtomo altiinacchie

5f)/an', Rom. 1613. Saxonius, Maculx Solares,&iC. Altorf,

1616. Tarde, i?owon;a iSWera, 4to, Paris, 1620. Scheiner

Bosa Ursina. Malapertius, Austriaca Sidera, Sec. 4to,

Duaci, 1633. Bosius, Meteora Heliaca, &c. 4to, Lips.

1654, 1754. Reutschius De Maculis et Faculis Solaribus,

Wittenb. 4to, 1661. Q,2i%?,m.\,J^(juv.0bservat. des tachea

du Soleil. Hoffman, Efihem. Mot. Celest. ada7inum 1704,

Berol. 1703. Hooke, Tractatus de Maculis Solaribus, k.c.

In Ofier. Posth. Lond. 1705. Wiedeburgius, Dissert, de

Mac. Sol. gua annis 1708, \709, ap/iaruerunt. Derham,
P/iil. Trans. 1711, vol. xxvii. p. 270. Becker De iWac
Sol. Rostoch, 1723. Hansen, Theoria. Mot. Soils, Lips.

1726. Weidler De Coloribus Mac. Sol. in his Obscrvat.

Mcteorol.ann. \728, 1729, Witteb. 4to, 1729. Boscovich

De Mac. 5o/.4to, Rom. 1736. De L'Isle, Memoires fiour

sennr a I'Histoire de I'Astron. St Petersb. 1738. Kaest-

ner Comment. Gotting. torn. i. ad annum 1751. Frobe-

sius Recenstis Heliografihoritm, Helmstad, 1753. Krafft.

Comment. Petrofi. vii. p. 279. Zucconi De Mac. Sol. a

mense Afmle I75i ad Maium 1757, Venet. 1760. Horsley,

Phil. Trans. 1767, p. 398. Bouguer, Traite D'Optique,

1750. Wilson, PA//. Trans. 1774, vol. Ixiv. p. 1; 1783,

p. 144. Marshal, P/if/. Trans. 1774, p. 194. WoUaston,

Phil. Trans. 1774, p. 329. La Lande, P/»7. Trans. 1776;

and Mem. Acad. 1776. Acta Hafn. Hafniae, 1778. Fixl-

millner, Acta Astronom. Cremifanensia, Styrae, 1791.

Herschel, Phil. Trans. 1795, p. 46. Id. 1801, p. 265,

354. Nicholson's ./oMrwa/, vol. i. 8vo, p. 13, 224. Phil.

Mag. vol. v. p. 114. Woodward on the Substance of

the Sun, Washington, 1801. King's Morsels of Criticism,

Lond. 1786. Biot's Traite de I'Astronomic Phxjsique.

Ferguson's Astronomy, vol. ii. Supplementary Chapters,

Edin. 1810.

Bohn Disfint. Astron. De Fascia Zodiacali. Cassini,

Mem. Acad. Par. torn. vii. p. 119; tom. viii. p. 193.

Glaserus Uranix .Korice strena sacra trianguli celestit,

Noremb. 1694. Hooke Tractatus de Mac. Sol. et Lumine

Zodiacali. In Oper. Posthum. Derham, Phil. Trans.
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1706, vol. XXV. p. 2220. Mairan Trait e dr I'Jurore Bo-

realc;l73. Maiivn, M(7n. .^a/t/. i-'in-. 174", p. 371. Dic-

quemaire in Rozier's Journal, vol. iii. p. 330. Regnier,

Zach. Mon.corr. vi. p. 14. La Lande, .la.ruuumie, § 845.

La Place, £x/iO«jVio« du SysCemedu Monde, p. 14. 246,

Sect. IL On Mercury.

The planet Mercury is about 3224 English miles in

diameter, and revolves round the Sun at the distance of

37 millions of miles. He emits a brillant white light,

and twinkles like the fixed stars. The dazzling splen-

dour of his raj's, the shortness of the interval during

which observations can be made upon his disc, and his

proximity to the vapours of the horizon when he is ob-

served, have prevented astronomers from making any
interesting discoveries respecting this planet. When
Mercury is viewed with a telescope of high magnifying
power, he exhibits to all the other planets nearly the

same phases as the Moon does to the Earth, being some-
times homed, and sometimes nearly full. Dr Herschel
has frequently examined Mercury with telescopes mag-
nifying 200 and 300 times ; but he always appeared equal-

ly luminous in every part of his disc, without any dark
spot or ragged edge. M. Schroeter, however, would
appear to have been more successful. He maintains that

he has seen not only spots, but even mountains, in Mer-
cury ; and that he succeeded in measuring the altitude

of two of them. One of these mountains was little more
tlian 1000 toises in height, but the other measured 8900
toises, or ten niilus and three quarters, which is nearly

thrice as high as Chimboraco, the highest mountain upon
our own earth. The highest mountains are situated in

the southern hemisphere of Mercury. By examining
the variation in the daily appearance of Mercury's horns,

Schroeter found the period of his diurnal rotation about

his axis to be 24 days 5 hours and 28 minutes. Wallot
imagined that Mercury had a horizontal refraction of

276"; but Bugge, when observing the transit of this

planet in 1802, could perceive no traces of an atmos-
phere.

Sect. HI. On Venus.

The planet Venus is about 8648 English miles in di-

ameter, and performs her revolution round the sun at the

distance of 68 millions of miles. When examined by the

telescope, she exhibits the same phases as Mercury and
the Moon, and her surface is occasionally variegated by
darkish spots. These spots were observed by Cassini,

Bianchini, and Short, and were employed by the two first

astronomers in determining the revolution of Venus
about her axis.

Venus has been recently examined with great care

and attention with the powerful telescopes of Dr. Her-
schel and M. Schroeter ; but there is a difference in

the results of their observations, which we could scarcely

have expected from accurate observers. On the 19th

of June, 1780, Dr Herschel observed spots upon tlie sur-

face of Venus, as they are represented in Plate XXXVL
Fig. 4. where ad c is a darkish blue spot, and c e b a.

brighter spot. These two spots met in an angle at a

point c, about one third of the diameter of Venus dis-

tant from the cusp a. Dr Herschel also observed, that

Venus was much brighter near her limb than towards

the terminator, or line which separates the enlightened

4-'
83

from the obscure part of her disc. As this marginal
brightness diniinibhes pretty rapidly, it resonibUs a nai-

row himinoiis border, and thertlorc does not seem to be
produced by any optical illusion. From this luminous
border to the boundary between the illuminated and ob-
scure parts of her disc, the light appeared to suffer a
gradual diminution. " With regard to the cause of

this appearance," says Dr Herschel, " I believe that I

may venture to ascribe it to the atmosphere of Venus,
wliich, like our own, is probably replete with matter
that rellects and refracts light copiously in all directions

;

therefore on the border, where we have an oblique view
of it there will of consequence be an increase of this lu-

minous appearance. I suppose the bright belts and po-
lar regions of Jupiter, for instance, which have a greater

light than the faint streaks, or yellow belts on that pla-

net, to be the parts where its atmosphere is most filled

with clouds, while the latter arc probably those regions

which are free from them, and admit the sun to shine

upon the planet ; by which means we have the reflection

of the real surface which I take to be generally less

luminous. If this conjecture be well founded, we see
the reason why spots on Venus are so seldom to be per-

ceived. For this planet, having a dense atmosphere, its

real surface will commonly be enveloped by it, so as not
to present us with any variety of appearances. This
also points out the reason why the spots, when such
there are, appear generally of a darker colour than the
re: t of the body." Dr Herschel never could perceive,

even with his best instruments, any mountam in Venus,
nor any inequalities on her margin.

Though the observations of Dr. Herschel were made
upon Venus so early as 1777, yet they were not publish-

ed till 1793, more than a year after the publication of

the observations of Mr Schroeter of Lilienthal. This
ingenious astronomer continued to observe Venus for

the space often years, and has succeeded in determining
the atmosphere and twilight of that planet, the height of

her mountains and the time of her diurnal rotation.

The luminous margin of Venus, which was first ob-

served by Schroeter, induced him to believe that she
had an atmosphere of considerable extent. The light

appeared strongest at the outward limb, from whence
it decreased gradually, and in a regular progression to-

wards the terminator or interior edge bca. This dimi-

nution takes place, not only towards the middle c of the

planet, but also towards the cusps b, a, where the light

becomes so dim at the terminator, that it generally loses

itself in a faint bluish-grey light, forming a very inde-

finite ragged margin, scarcely discernible with the best

telescopes, and in several of the phases resembling the

ragged border of the Moon, when seen with the naked
eye, or with a small telescope magnifying from 1 to 4

times. This diminution of light is most conspicuous
when Venus is between her inferior conjunction (or

behind the Sun) and her eastern and western elonga-

tions. This gradation of light is represented in Plate

XXXVI. Fig. 5, 6, 7.

The existence of an atmosphere in Venus has been
completely proved by otiier observations of Schroeter.

On the 9th of March 1790, with magnifying powers 75

and 161, Venus was very distinct and splendid. The
southern cusp did not appear of its usual circular form,

but' was inflected in the shape of a hook beyond the ter-

m.inator into the dark hemisphere of the planet. The
northern cusp terminated in the same tapering manner
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as the southern, but did not extend into the dark part of

the disc. A streak of glimmering bluish light, however,
proceeded about 8" from b to c, along the limb of the

dark hemisphere, b being the extremity of the diameter
ab, and therefore the natural termination of the cusp.

This bluish streak veiging to a pale grey, was faint when
compared with the light of the cusp at b : It varied in

the intensity of its light, twinkling in diflerent detached
points ; but though very faint, it could be easily seen
with both the above mentioned magnifying powers. These
appearances were also seen by Mr Tischbein, a friend

of Schroeter's. On another occasion, when the southern
cusp extended in a hooked form into the dark hemis-
phere, the pale blue light appeared only at the northern
cusp, extending 8" along the dark limb. On the 23th

of March, faint ash-coloured streaks, inflected into the

dark hemisphere, appeared distinctly at the extremities

of both cusps, as in Fig. 6. Plate XXXV. but they were
more perceptible at the southern cusp.

Having established beyond a doubt the existence of

these luminous streaks, Schroeter proceeds to shew that

they cannot arise from the light of the sun illuminating

the summits of a chain of mountains, and that they must
therefore be the light reflected by the atmosphere of

Venus into the dark hemisphere, in the same manner as

our morning and evening twilight is produced. " This
will appear," says Schroeter, " if we compare the alter-

nate relative appearances of the cusps of Venus recipro-

cally with each other. On the 9th and 12th of March
1790, when the southern cusp extended, not in the true

spherical curve of the limb oi" the planet, but in a hook-

ed direction, into the dark hemisphere, the pale bluish

ash-coloured streak appeared only at the point of the

northern cusp, from whence it proceeded, in a true spheri-

cal curve, along the dark limb of the planet. On the

10th of March, on the other hand, when tlie southern

cusp did not penetrate so far into the dark hemisphere,

the pale streak was perceived at both points, though
somewhat more sensibly at the northern than at the

southern ; and such also were the appearances after the

inferior conjunction. These appearances will be thus

explained by the effects of twilight. The bright pro-

longation of the southern cusp, as it was seen on the 10th

and 12th of March, must be ascribed to the solar light

illuminating a high ridge of mountains situated at this

region, wlience it appears why this prolongation might
not be strictly spherical. The twilight that must have

existed at this part, would naturally be eclipsed by the

much greater brightness of the light immediately deriv-

ed from the sun, in the same manner as, on our earth,

mountains that face the rising or setting sun, are known
to darken the twilight, that ought faintly to illuminate

the regions situated immediately behind them. Were
this not the case, there is no doubt but that a true spheri-

cal arch of the limb of the dark hemisphere would have

appeared faintly illuminated : and such did we see was

the effect of this twilight produced at both cusps, when
the blight prolongation was not considerable, the appear-

ance being most decisive at that cusp where there was
least of this prolongation.

Should this pale streak of bluish ash-coloured light

actually be the effect of twilight, it will not only prove

the existence of an atmosphere, but we shall also, from

the length of the streak, as measured on the 12th of

March 1790, be able to draw some inferences concerning

its density and real extent, on the surface of the planet."

From these computations, Schroeter has concluded,
that the dense part of Venus' atmosph'ei-e is about 16020
feet high ; that it rises far above the highest mountains ;

that it is more opaque than that of the moon ; that the
twilight is 2".45 broad ; that the twilight appears only
at the cusps, and not at mn, because it is eclipsed by the
luminous hemisphere n ; and that the density of the at-

mosphere is the reason why we do not discover in the
surface of Venus those superficial shades and that varie-

ty of appearance, which is seen on the other planets. In
Plate XXXVI. Fig. 6. the strong line pno is the ter-

minator or boundary of the luminous hemisphere, and
the faint line d?tic the boundary of the twilight visible

only at d and c. Dr Herschel has confirmed the disco-

ery of a twilight in Venus.
Dr Herschel has declared in his observations upon

Venus, that he never could perceive any inequalities in

the terminaior of Venus, nor any phenomena which in-

dicated the existence of mountains, though he had no
doubt that such inequalities existed. M. Schroeter, how-
ever, has often perceived the ragged edge of Venus as

it is shown in Plate XXXVI. Fig. 5, 6, and 7, and its in-

equalities were distinctly seen by Chladni and Olbers,
who delineated them at the same time with Schroeter.

The mountains in Venus are highest in the southern

hemisphere like those of Mercury and the Moon, and
are four or five times more elevated than Chimboraco.
The following altitudes were obtained by Schroeter :
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December 1789, at 5 o'clock ia the moniing. Hence he

concluded that Venus peiTonned hcf diurnal revolution

about her axis in 23h 2o' 54".

So early as the year 1557, Dominique Cassini had ex-

amined Venus, with the intention of discovering the

time of her rotation, which he found to be 23h. 20'. This

result was obtained from observations on a bright spot

which advanced 20° in the course of 24h. 34'. Reason-

ing, no doubt, from the diurnal revolution of the other

planets, Cassini concluded that the spot had during the

interval of 24h. 34' performed a complete revolution, and
20° of another; and therefore that the revolution of the

planet was performed in 23h. 20', while he should natu-

rally, but erroneously, have concluded, that the spot had

only performed part of a revolution. Observations upon
Venus were also made in 1726 by signior Bianchini; but

as the spot which he perceived did not seem to change
its place in the space of three hours, he concluded that

the spot observed by Cassini had performed only part

of a revolution, and that the diurnal period of Venus"
was 24 days 8 hours. The revolution assigned by Cas-
sini has been completely confirmed by Schroeter; but
it is still a very singular circumstance, that Bianchini,

whose observations were numerous, and made at differ-

ent times, should not have perceived any motion in the

spots. He maintains that he shewed them to several

persons, who all agreed that they made no progress in

three hours, whereas they ought in that time to have
advanced 45 degrees. The spots observed by Bianchini

are represented in Figures 2. and 3. of Plate XXXVI.
Dr Herschel does not seem to have observed any phe-
nomena in Venus which could lead him to a determina-
tion of her daily period, and the position of lier axis,

but he observes, that it can hardly be so slow as 24 days.

During the transits of Venus over the sun's disc, a

kind of penumbral light, which was certainly owing to

the refi'action of her atmosphere, was observed by seve-

ral astronomers. M. Wargentin remarked, that the

limb of Venus which had gone oft" the sun, showed itself

with a faint light during almost the whole time of emer-
sion. M. Bergman observed a crescent of faint light

surrounding the part of Venus that had not entered on
the sun's disc, as in Plate XXXV, Fig. 7. where V is

Venus, and AB the limb of the sun. A similar cres-

cent of light surrounded the part of Venus' disc that

had gone off the sun at its emersion, as in Fig. 8. When
Venus was nearly free of the sun's limb, as in Fig. 9.

the part of the luminous crescent farthest from the sun
grew fainter, and vanished, till only the horns of the

light could be seen, as in Fig. 9. When Venus had just

advanced upon the sun's disc, a dark shade, as is shown
in Fig. 10. seemed to connect the limb of the sun and
the limb of Venus, which did not vanish till the distance

between the two limbs was about 8". A similar pheno-
menon wasobserved by Mr Charles Mason in 1769. When
the planet was upon the sun's disc, a faint light shade
appeared round its periphery, having a gentle fluctua-

ting motion, and being widest in the part farthest on
the sun's disc. The shade was regular and well defi-

ned, and apparently of equal brightness. A number of
analogous observations may be found in the numerous
accounts of the two transits that have been published.

In the year 1686, Cassini supposed that he perceived
a satellite near Venus having the same phase as the pla-

net. Short, Baudouin, and Montaigne, imagined that they
saw the same phenomenon ; but this illusion was com-
VoL. II. Part II.

pletely dissipated by llie transit of Venus over the sun,

when she appeared unaccompanied by a secondary pla-

net. These astronomers, however, seem to have been
deceived by an optical illusion ; for the imaginary sa-

tellite was probably a secondary image of Vciuis formed
by a double reflection. M. VVargentin had in his pos-
session a good achromatic telescope, which always show-
ed Venus with a satellite, but the deception was disco-

vered by turning the telescope about its axis. In the
memoirs of the Academy of Berlin for 1773, the cele-

brated M. Lambert has given a theory of the satellite

of Venus deduced from the observations of Cassini, Short,
Montaigne, Baudouin, Rodkier, Monlbarron, and other
asti-onomers, and he has actually computed tables for

finding its position in the heavens. There is a strange

consistency among some of the observations of these as-

tronomers, which could scarcely have been expected.
Lambert finds from them, that the period of the satel-

lite must be 11,2175 days ; the inclination of its orbit to

the ecliptic 63^°; its eccentricity 0.195, nearly equal to

that of Mercury; the longitude of its node 0> 16°, and
the longitude of its apogee in the orbit 4» 13° ; the mag-
nitude of the satellite -^ of that of Venus, or nearly

equal to that of our moon ; and its distance from Venus
66|^ radii of Venus. Lambert maintains, from his tables,

that the satellite, if it did exist, might not have passed
over the sun's disc at the time of the transit of Venus,
but he expected that it might be seen alone on the sun
when Venus passed near that luminary.

On the subject of this section, see Cassini, Elemens
d'jistrononne, p. 525. Bianchini Hesjieri et Phos/ihon
J\'ova Phenomena, p. 25, 26. 63. Schroeter, Cythereo-

grajihische Fragmenten, oder Beobac/ttungen, uber se/ir

Betrachtlichen geberge und rotation dcr Fe?iux, 4to. Er-
furt, 1792. Mason, Phil. Trans. 1770, p. 454. Lam-
bert, Mem. Jcad. Berlin, 1773, p. 222. Schroeter,/'/;//.

Trans. 1792, p. 309. Short, Phil. Trans. 1741, p. 646.

Schroeter, Journal de Physit/ue, xlviii. p. 459. Schroe-

ter, Selenoto/wgra/ihische Frag7nenten. Herschel, Phil.

Trans. 1793, p. 201.

Sect. IV. On the Moon.

The next planet in the system is our own Earth, whicli

revolves round the sun in 365 days 5h. 48', at the dis-

tance of 96 millions of miles from tiiat luminary, and
round its own axis in 24 hours. While the earth is rc-

"volving round the sun, it is accompanied by the moon,
who moves round the earth hi 27 days, 7 hours, 43 mi-

nutes, at the distance of 240,000 milts. As the figure

of the earth and the nature of its atmosphere are dedu-

ced from the appearances of the heavenly bodies seen

from the earth itself, we must reserve these discussions

to the next Chapter. The moon, however, from her

proximity to our globe, presents many interesting sub-

jects of investigation, and forms a kind of intermediate

link, which connects our reasonings with respect to the

other bodies of the system. In the present Section wc
shall endeavour to give a complete view of all the dis-

coveries that have been made concerning tlie nature and

physical constitution of tlie moon, reserving the expla-

nation of her phases, and the other lunar phenomena, to

the next Chapter.

If we observe the moon in clear weather, when she is

about three or four days old, the portion of her disc,

which is not enlightened by the sun, is faintly illumina-

ted by the solar light that is reflected from the earth,

4 E
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and the horns of the enlightened part appear to project

beyond the old moon, as if they were part of a sphere
considerably larger in diameter than the unenlightened

part.* It was long deemed a siiflicient explanation of

this appearance to say, that bright objeets afl'ected the

retina to a greater distance than those which were less

luminous; and that therefore as ink sinks upon soft pa-

per, the image of the bright part of the moon expands
on the retina, and gives it the appearance of projecting

beyond the darker portion of her disc. The explana-
tion of this phenomenon, as given by Dr Jurin,t is more
satisfactory. He su[)poses that the eye cannot accom-
modate itself, with sufficient distinctness, to view ob-

jects at such a distance as the moon. The pencils of

rays, therefore, unite before they reach the retina, and
will form an indistinct and enlarged image of the moon.
It is perfectly demonstrable, and may be proved by the

simple experiment of looking at the figure of the moon,
cut out of white paper, and placed upon a dark ground,

that when this luminous body is viewed, cither at a dis-

tance too remote, or loo near, for perfect vision, its

image upon the retina will be enlarged, and the illumi-

nated part will approach upon the obscure portion, and
appear to embrace it, in the very same way as it is seen

in the heavens. Dr Jurin, however, has taken it for

granted, that the eye cannot adjust itself to see an ob-

ject so distant as the moon with perfect distinctness, a

position which is very far from being well founded. It

is well known that a sound eye can see with perfect dis-

tinctness any terrestrial object in the visible horizon;

and it is capable of demonstration, that the additional

diminution of -the axis of the eye, which is necessary

to accommodate it to an object at the distance of the

moon, will not amount to the ten thousandth part of an
inch. But, supposing that the eye were incapable of

producing this small adjustment, the convcrgency of the

lunar rays may be delayed by the interposition of a con-

cave lens, and a perfect image be painted on the retina.

But even with this auxiliary adjustment, the image of

the moon will be found to swell beyond her real disc ; and
therefore an explanation is still wanted for the pheno-

menon in question. We are disposed to ascribe it to

the misteadiness of the eye.

The illuminated portion of the moon's disc, when she

is three or four days old, obviously receives its light

from the earth, which, to the lunar inhabitants, will then

appear to Ije nearly like a full moon. As the age of the

moon increases, this secondary light is gradually enfee-

bled, both in consequence of the diminution of the lu-

minous part of the earth, and of the increase of the en-

lightened part of the moon. On one occasion, however,

the weather being uncommonly favourable, the writer of

this part of the article observed the secondary light

when the moon was nine days and fourteen hours old.

This secondary light of the moon was first explained

by Riccioli, and afterwards by Mr Leslie, upon the sup-

position that the moon is phosphorescent. They con-

ceive, that it is impossible to account, in any other way,

for the extreme brilliancy of her disc; and the latter of

these gentlemen has explained, upon this hypothesis,

the thread of light, or the lucid bow, which seems to

connect the two horns of the moon. As we shall give

a very different explanation of this curious phenomenon,
it may be proper to state the hypothesis of Riccioli in

Mr Leslie's words. "After emerging from conjunction
with the sun, her sharp horns are seen connected by a
silver thread, or lucid bow, which completes the circle;

and a very faint light seems to be sufi'used over the in-

cluded space. This bright arcli, however, becomes al-

ways less vivid; and, before the moon is five or six days
old, it has almost totally vanished. The pale outline of
the old moon is commonly ascribed to the reflection, or
secondary illumination from the earth. But if it were
derived from that source, it would appear densest near
the centre, and gradually more dilute towards the edge.
I rather should refer it to the spontaneous light which
the moon may continue to emit for some lime after the
phosphorescent substance has been excited by the ac-

tion of the solar beams. The lunar disc is visible, al-

though completely covered by the shadow of the earth;

nor can this fact be explained by the inflection of the

sun's rays in passing through our atmosphere; for why
does the rim appear so brilliant ? Any such inflection

could only produce a diffuse light, obscurely tinging the

boundaries of the lunar orb; and, in this case, the earth,

presenting its dark side to the moon, would have no
power to heighten the eflect by reflection. But even
when this reflection is greatest about the time of con-

junction, its influence seems extremely feeble. The
lucid bounding arc is occasioned by the narrow /uniiliiy

which, having recently felt the solar impression, still

continues to shine, and, from its extreme obliquity,

glows with concentrated effect. ":f

The phenomenon, described in the preceding pas-

sage, is represented in Plate XXXVI. Fig. 1. whei* a

diluted light appears to be shed over the obscure por-

tion of the moon's disc, while a lucid bow, more bright

than the rest of the obscure part, seems to join the lunar

horns. When we examine this luminous bow in the

heavens, the lower part of it ate, is always much broad-

er than the upper part at b ; and, when the moon has

considerable libration, so as to withdraw from the earth

a portion of the eastern limb, the bow ceases to be conti-

nuous, and the part at b is no longer visible. These
two appearances, which the writer of this part of the ar-

ticle has often observed, are sufficient to overthrow the

explanation which has been already given ; for, upon that

hypothesis, the lucid bow ought to have been broadest

in the centre, diminishing towards the horns, exactly

like the enlightened part of the moon's disc. We are

fortunately, however, not confined to arguments of this

kind, satisfactory though they be. The true explanation

of the phenomenon is so simple and convincing, that it

is scarcely possible not to give it an implicit reception.

If we look at the large m.ap of the moon, given in this

work, or any other map which exhibits even a tolerable

representation of the lunar surface, we shall find that

the eastern limb of the moon is separated from the cen-

tral parts of her disc by darker regions, and that the lu-

minous portion comprehended between these darker

regions, and the circular line which bounds her eastern

limb, has actually the form of a bow, which is broadest

towards her southern limb, and gradually diminishes ia

breadth towards her northern horn. The immediate

• This phenomenon is vulgarly, though expressivelv, called "The old moon in the new lHOOn's arms."

f Essay on Distinct and Indistinct Vision, in Smith's Optics, vol. ii R^m p. 115.

+ Inquiry into the KaUU'e and Propagation of Heat, p. 453.andnolexliii.p.55r.
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cause, therefore, of the lucid bow, is to be sought for in

the accidental circumstance of tlic moon's eastern limb

being more luminous than the adjacent regions towards

tiie centre. The central parts ol the moon, indeed, are

equally luminous with her eastern limb ; but their bril-

liancy is impaired by their proximity to the illuminated

portion. It is obvious, that this explanation of the phe-
nomenon may be equally just, whether the secondary
light of the moon is caused by phosphorescence, or by
reflection from the earth. Hence we see the reason

why the bow is broadest at a, and narrowest at b, and
why the libration of the moon withdrawing the narrow
part b of the bow, destroys its coiuinuity. This will be

easily understood by inspecting Plate XXXVI. Fig. 1.

and comparing it with tlie large map of the moon.
When we look at the surface of the moon with a

good telescope, we find that its appearance is wonder-
fully diversified. Besides the large dark spots, which
are visible to the naked eye, we perceive extensive

valleys, and long ridges of highly elevated mountains,

projecting their shadows on the plains below. Single

mountains occasionally rise to a great height, while

hollows, more than t/n-ee miles deep, and almost exact-

ly circular, are excavated in the plains. The margin
of these circular cavities is often elevated a little above
the general level, and a high eminence rises in the cen-

tre of the cavity. When the moon approaches to her
opposition with the sun, the elevations and depressions

upon her siu'face in a great measure disappear, while
her disc is marked with a number of brilliant points,

and permanent radiations. "It is possible to imitate,"

says Mr Leslie, "the lunar surface, with all its irregu-

lar distribution of light and shade, by a very simple ex-
periment. Introduce a bit of phosphorus into a glass

ball of two or three inches in diameter, and, having
heated it to catch fire, keep turning the ball round, till

half the inner surface lieing covered with melted phos-
phorus, the inflammation has ceased. There is left a
whitish crust, or lining, which, in a dark place, will shine
for some considerable time. Broad spaces will assume
by degrees an obscure aspect, while circular spots, fre-

quently mterspersed, will yet glow with a vivid lustre."

These various appearances have been accurately re-

presented in maps of the moon's surface. Tliis was
first attempted, but in a very rutle manner, by Riccioli.

Hevelius, in his ^ctcnogrujthiu, afterwards gave more
just delineations of the lunar disc, during the whole of
her progress round the earth. A map of the moon, as
she appears when full, was drawn by Cassini, and has
been copied, though extremely incorrect, into most of
our modern treatises on astronomy. Excellent draw-
ings of the moon were made by the celebrated Tobias
Mayer and by Mr Russcl ; but the most accurate and
complete that have yet been published, are those of the
celebrated Schrocter, who has given highly magnified
views of several parts of the moon's surface. The large
engraving of the moon, which accompanies this article,

was drawn with great care by the editor, and appears to

be a very correct resemblance of the lunar surface.

As the attention of astronomers has been much di-

rected to the nature and construction of this luminary

;

and as an accurate acquaintance with the spots is ne-
cessary in finding the longitude from lunar eclipses, we
shall here present the reader with a Table of the names
and positions of the principal spots of the moon.
The first column in the Table contains the names of

the spot* according to Riccioli. The second the names
according to Hevelius. The third and fourth columns
contain the longitude and latitude of the spots according
to Mayer; the longitude being reckoned from the me-
ridian passing through the centre of the moon, and
perpendicular to her equator; and the latitude Ijcing

counted from the equator. The letter E, affixed to the
longitude of the spots, denotes that they are to be found
on the eastern side of the moon's disc, on the left hand
of the meridian which passes through the moon's cen-
tre; while the letter W signifies that they are placed
on the western side of that line. The letter N, affixed

to the latitudes, signifies that the spots arc in the moon's
northern hemisphere ; and the letter S, that they are
placed on the south of the equator. The last column
contains general remarks on the nature and appearance
of the different spots, deduced fron\ observations made
by Schroeter, and by the writer of this part of the article.

TABLE containing the Longitude and Latitude of 89 Lunar Spots, luith Remarks on their .Yatiire and
yjji/iearance.

Names of the

Spots according
to Ricciokis.
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TABLE containing the Longitude and Latitude of 89 Lunar Sfiots, iJfc. continued.

Names of the

Spots according'

to Ricciolus.

Cieoniedes.

Petavius.

Stevinus.

Eudymion.

Snellius.

Taruntius.

Atlas.

Proclus.

Goclenlus-

Hercules.

Censorinus.

Fracastorius.

Piccolominius.

Possidonius.

Vitruvius.

Theophilus.
Cyiillus.

Plinius.

Catharina.

Dionysius.

Aristoteles.

Eudoxus.

Menelaus,

Calippus.

Miurolycus.
AlAilfedea.

M.-inilius.

Apianus.
Stneflerus.

Aliacensis.

Weinerus.

Names of the

Spots, according

to Hevelius.

Longitude.

Pars montium Riphaeo-

rum.

Petra Sogdiana.

Pars mentis Paropatnisi

Lacus hyperboreus su-

perior.

M. Paropamisus.

Sinus Phasianus.

Pars M. M. Macfocem-
niorum.

M. Corax.

M. Caucasus.

Pars M. M. Macrocem-
niorum.

Pars M. Hercules.

Lacus Thospitis.

Pars M. M. Sogdiano
rum.

Insula Macra.

Apollonia major.

Pars M. Moschi.
Pars M. Moschi.
Promont. Archerusia.

Pars M. Moschi.

Pars M. Horminii.

M. Serrorum.

M. Carpathes.

Byzantium.

M. Aemus.

Pars M. Antitauri.

Insula Besbicus.

Pars Anti-Libani.

M. Calchastan.

Pars Anti-Libani.

Pars Anti-Libani.

57. 50W.

57. 40W.

56. 21W.
56. 12W.

53. 45W.
47. low.
47. OW.

46, 39W.
45. 35W.
41. 43VV.

32. 45W.
32. 31W.
30. SOW.

29. 35W.

29. 26W.

26. 38W.
24. 35W.
24. 16W.

23. 36W.

17. 17W.

17. low.

16. 24W.

16. 5W.

13. 48W.
13. UW.
12. 42W.
9. 2W.

7. 5W.
6. 9W.
4. IW.
3. 45W.

Latitude.

27. 18N.

25. 17 S.

29. 26S.
54. ION.

33. 31 S.

4. 56 N.
47. llN.

15.48N.
9.26S.

48. 58 N.

0. 6S.
21.22S.
27. 53S.

32. 44 N.

17. 17 N.

11.25S.
13. 3S.
15. 44N.

17. 8S.

2. 55N.

50. 50 N.

44. 39 N.

16. 25N.

40. 37 N.
40.41 S.

13. 17 S.

14. 34N.

26.41 S.

39. 52 S.

29. 18 S.

27. 53S.

General Remarks.

A large annular spot, cont,.ining three central

rocks, with two contiguous annular spots on
its north-eastern, one on its north-western,

and two on its western margin. Rocks
south-east of it.

Annular, with large central mountain. Long
and deep chasm on its west margin ; rocks

north of it ; annular spot, with central moun-
tain, north-east of it.

Annular, with large and small annular spot on
its north-east margin.

Annular, with central rock, and numerous an

nular spots east of it.

Annular, with central mountain.

Small annular spot.

Annular, with central mountain.

Large, hollow, with cavities south of it, and

communicating with M. Nectaris.

Annular, containing an annular spot near its

south margin, and one on its west and north

margin, with several rocks.

Shallow annular spot, with a low central moun-
tain, and numerous rocks to the north of it-

Annular, with large central mountain.

Irregularly hollow.

Annular, with two central mountains. Be^

tween Menelaus and Pliny, stretching south'

ward, there is a strange ridge of rough and

luminous ground.

Irregularly hollow, communicating with Cy
rillus on the north.

High rocks, and a high annular mountain be-

tween Calippus and Theatelus.

Large and annular, with high rock on its south

margin, an annular spot on its west, and

rocks on its south-east.

Large and annular, with high rocks to the east

of it.

Annular, with central mountain, a high rock

on its south-east, and two annular spots on

its south-west. It is very luminous from

its south-west to its north-east.

Annular, with central rock.

Large annular

central rock.

spot, with high margin, and

Cavity in its southern margin.

A large and regular circular spot, with cen-

tral mountain. __^__
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TABLE containing the Longitude and Latitude of 89 Lunar S/iols, isfc. continued.

Names of tlie

Spots according
to kiccvjlus

Fcriiciuis.

Hipparchus.
Albategnius.

Aristitlus.

Auiolycus.

WalUicius.
Regiomontaims.

Purbachius.

Archimedes.

Ptolemseus.

Arzachel.

Alphonsus Rex.

Orontius.

Maginus.
Alpetragius.

Plato.

Names of the

Spots, according
to Hevelius.

Tycho.

Eratosthenes.

Timocharis.

Pitatus.

Stadius.

Clavius.

Dominicus Maria.

Pytheas 2.

Landsbergius.
Rheticus.

Copernicus.

Longomantanus.

Pytheas 1.

Gulielmus Hass.
Landg.

Pai s M. Hcrmo.
M. Olympus.
M. Didymus.
M. Ligustinus.

M. Moniuniates.

M. Tabor.

Pars M. Libanon.

Pars M. Libanon.

M. Argentarius.

M. Sipylus.

M. Cragus.

M. Pasicytus.

M. Hermo.
M. Seir.

Promoiit iEnarium.
Lacus niger major.

M. Sinai.

Insula Vulcania.

Insula Corsica.

Mare mortuum.
Pars lacus Herculei.

Desertum Hevila.

Pars lacus Herculei.

Insula Malta.

P;crs lacus Herculei.
M. iEtna.

M. Annae.

Insula Sardinia.

M. Hortb.

Longitude.

3. 32\V.
3. 26W.
2. 48W.
2. 33W.
2. 31W.
0. low.
0.33 E.

1.43E.

1.45::E.

3. 11 E.

3. 20 E.

3. 30 E.

4. 9E.
5. 12 E.
5. 49 E.
9. 12 E.

10. 43E.

12. 1 E.

12. 3E.

13. 32E.
14. 18 E.

14.52 E.

15.43 E.

16. 5 E.
16.49 E.

17.40E.
19. 56E.

20. E.

20. 30E.

20. 50 E.

Latitude.

33. 25 S.

5. 53 S.

10.30 S.

33. 43N.
29. 46N.
31.40 S.

25.44 S.

23. 53 S.

29. 17:N.

8. 57:S.

17. 7 S.

12.37 S.

39.52 S.

50. 34 S.

14. 53 S.

51. UN.

43. S.

14. 39N.

26. 33 N.

30. 8 S.

4. 58 N.

57. 56 S.

6. 51 N.
19. 15 N.
1. 1 S.

4. 20 N.
9.41 N.

50. S.

20. 43 N.

43. 2 S.

Geneial Remarks.

Annular, with small central rock.

Deep and annular, with central rock.
Large and deep annular spot, with central spot.

Irregular, with a central rock.

An annular spot, containing two small rocks,
and an annular spot on its west margin.

An annular spot, containing three rocks, with
an annular spot on its nortli margin, and an-
other on its south-east margin.

Large and deep annular spot, with high mar-
gin, and high rocks to the south of it.

Large spot, with irregular margin ot different

heights.

Beautiful spot, with very irregular margin, two
central cavities, and a central mountain.
Chasms and pits on its margin ; chasms north
of it.

A deep cavity, with central rock south-east of
it. Alphonsus is irregular, with a central

rock.

JVeiuton, contiguous to its south margin, ap-
pears to be the remains of a large annular
spot, like Plato. The high mountain Pico is

one of the remains of its margin. It is high
and rugged on its west margin, with a cavity a
little N. of it, and another a little to the west.

A deep brilliant cavity, from which all the ra-

diations in the south limb of the full moon
appear to issue.

Annular, with irregular central mountains,
large and curious rocks on its west and cast
margin, and luminous ridges to the N. of it.

Annular, with central spot, and two luminous
radiations from its south margin.

Half formed annular spot, with central rock
several marginal cavities, and a cavity com-
municating with it on the north-east.

The south marginal spot of Clavius has a cen-
tral mountain in it, and there is a high
mountain on its north margin.

Annular spot, with a central mountain. Two
radiations extend from it to Rheinliold.

Annular, with a central mountain, and broad
margin, very luminous all round, with nu-

merous rocks and mountains scattered on
the north-east of it.

An annular spot, with a large rock on its north

margin, and several on its south-west margin.

Numerous radiations seem to issue from it.

Remarkable ridges and streaks to the west of

Pytheas.
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TABLE containing the Longitude and Latitude of 89 Lunar S/iotSt ^c- continued.

Names of the

Spots according
to Ricciolus.

Bullialdus.

Blancanus.

Reinhold.

Heraclides falsus

Scheine. us.

Heraclides verus

Kepler.

Gassendus.

Harpalus.
Aristarchus,

Mersenius.

Marius.

Schickhardus.

Galilaevis.

Phocilides.

Pythagoras.

Seleucus.

Grimaldus.
Cavalerius.

Hevelius.

Ricciolus.

Numes of the

Spots, according

to Hevelius.

Insula Creta.

Desertum Raphidim.
M. Neptunus.

Pars vallis Hajalon.

Sinus Syrticus.

Loca paludosa.

M. Cataractes.

Insula Sinus Hyperb.
M. Porphyrites.

M. Ajax.

M. Germanicianus.

M. Troicus.

;M. Audus.
M. Tadnos.

Ad sinum hyperbore-

um.
M. Pcntadactylus.

Palus Mareotis.

Pars M. Pherme.
Pars M. Pherme.

Stagnum Miris.

Longitude

21.53E.
22. UE.
22.31 E.

25. 30 E.

28. 4 E.

32. 56E.
37.43E.
37. 45 E.

39. 30 E.

41. 7E.
47. 2E.

48. 49 E.

50. OE.

52. 54 E.

53. 43 E.
58. 36 E.

59.25E.

62. 40 E.

Latitude.

75. ICE.

30 S.

56 S.

31 N.

46. 46N.
59. 30 S.

40. 39N.
3. 22N.
8. 4N.
17.20 S.

67. 30 E.
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O, it is obvious,'lhat whenever its summit becomes visi-

ble to tlic spectator, it must be illuiuinalcd by a ray of

the sun SAM, which is perpendicular to BA, the radius

drawn from the centre of the moon, to the boundary of

light and darkness. If we then measure, with a mi-

crometer, the angle subtended by the line MA, the

space between the luminous vertex of the mountain, and

the enlightened part of the moon's disc, we shall have

the two sides AM, AB,of the right angled triangle AMB,
to find the third side BM, and consequently CiNI, the

height of the mountain, or the excess of BM above BC.

By "the 47th of the first book o f Euclid, we have AM"
^-AB ==BM^ Hence, BM—VAM'-^AB^ but BM
=rCM-fBC ; consequen tly, CM + BCr=v^AM^-f-AB3,

and CM—v/AMH-AB'—BC. By means of this me-

thod, Galileo and Hevclius calculated the height of one

of the lunar mountains. Galileo found that it projected

the 20th part of the moon's diameter, and was there-

fore 5J- miles high, while Hevclius ascertained its pro-

jection to be the 26th part of her diameter, and its alti-

tude Similes, the moon's semidiameter being 1090 miles.

As the method employed by these astronomers is ap-

plicable only when the moon is dichotomised, it is ne-

cessary to have a more general method of ascertaining

the altitude of her mountains. This defect has been sup-

plied by the following simple and ingenious method sug-

gested by Dr Herschel, and applicable in every part of

the moon's orbit. Let OAE be the hemisphere of the

moon which is turned to the earth, and DA the visible

portion of the enlightened hemisphere FDA. Let M be

a mountain, viewed by an observer on the earth at O ;

then it is obvious, that if we measure with a microme-
ter, the distance between the summit M of the moun-
tain, and the illuminated disc at A, we shall have the

angle subtended by Ar, from which it is easy to ascer-

tain the length of AM, in parts of the moon's radius

AB. Produce OM to n. Draw Am parallel to 0«, and
let Ar be parallel to vi n, it is obvious that the angle

SM«, or its equal ABD, is the elongation of the moon
from the sun, and that Am is the sine of the angle of

•elongation. Now, the right angled triangles AMr, and
ABm, are similar, from the equality of the angles at M
and B, therefore we have Aw; : AB:z:Ar: AM. Hence,

A B X Ar
AMxA7nZZABxAr,and AM— ; ,thatis,thedis-Am
tance between the enlightened summit of the mountain,

and the illuminated part of the moon's disc, is equal to

the projected distance, as measured by the micrometer,

divided by the sine of the moon's elongation from the

sun, radius being unity. Dr Herschel, for example, found

that a rock situated near the Lacus Niger of Hevclius

projected 4".56. Then to reduce this into miles, we have

AB in seconds : 1090 miles—Ar in seconds : A?- in miles,

or Ar in miles—

—

j^—. Taking AB from the Nauti-
Alj

cal Almanack for the time, it will be found that Ar, or

41".56ZI46.79 miles. But the elongation of the moon at

that time was 93° 57'i, the sine of which is .9985. Hence
Ar
-— is 46.85 miles—AM. Then, by the method of Ric-Am
ciolus, the perpendicular height of the rock will be found
to be about one mile.

As the points O, S, A, r (Plate XXXVH. Fig. 2.)

are all supposed to lie m one plane, or in the same piano
with the ilkuninathig ray SA, the distance Ar ought al-

ways to be measured in a direction parallel to the illu-

minating ray, or perpendicular to the line joining the
cusps of the moon. Tins may be done by keeping the
fixed wire of the micrometer parallel to the line joining
the cusps, till the space Ar is included between the
wires. The proper position of the wire may also bo
found from the shadows of any adjacent eminences,
which will always point out the direction of the illumi-

nating ray. If the mountain is situated within the area
F*/iA (Plate XXXVII. Fig. 1.), the error arising from
stating the measure Ar (Fig. 2.) perpendicular to the
terminator, or the elliptical boundary of the light and
dark part of the moon's disc, instead of perpendicular
to the line joining the cusps, will not amount to Jj of the

whole. If the mountain is within the area FroA, the
error will not be ^L of the whole ; and if it is within the
area Fy/iA, the error will not be one hundredth of the
whole. The arches Dh, Do, D/i, or Dy, Dr, D.s, are re-

spectively 8", 18°, 26°.

Dr Hei-schel measured several of the lunar moun-
tains with great care, and found that their height had
been greatly over-rated by preceding astronomers. With
the exception of a few, it appeard that the general height
of the mountains does not exceed half a mile. The fol-

lowing are some of his measurements :

Distance Height
AM in

in Miles. Miles.

A rock near the Lacus Niger of He-
velius, 46.85 1.0

Antitaurus, ---------31.7 0.5

Mount Lipulus, 37.54 0.64

One of the Appcnnines, between lake

Thrasimenusand the Euxine sea, - 52.9 1.25

Mons Armenia, near Taurtis, - . - ss.o 0.66

Mons Leucoptera, --41.4 0.75

MonsSacer, 64.0 1.8

Promontorium Achcrusia, - - - - 22.6 0.25

The highest mountain situated near

Snell or Pctavius, 35.3 0.57

Mountain behind Mare Crisium, - - 0.5

Mountain near Aristotle ----- 28.53 0.37

Mons Sinopium ------- 56.54 1.50

The altitude of the mountains obtained by the two
preceding methods is evidently not taken from the gen-
eral level of the moon's surface. When the solar rays,

which illuminate the summit of the mountain, pass over
high ground, which is the same thing as when the point

A (Plate XXXVII. Fig 1.) is above the general level

of the moon's surface, the height CM is the height above

the level of the point A, and is, consequently, too small,

by the quantity which A is raised above the general level

of the moon's surface. On the conjl'ary, if there are any
hollows at A, which permit the rays of the sun to reach

the vertex of the mountain sooner than they would have
done had the ground at A been level, we then get the

height of the mountain from the bottom of these hol-

lows ; a result too great, l)y the quantity which these cavi-

ties are depressed Ijelow the moon's surface. Both these

cases, particularly the first, must frequently occur, and
will require no small address in tlie practical astronomer,

to apply the necessary cori'ections.
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A method different from any of the preceding has

been very successfully employed by M. Schroeter. He
measures the projections of the shadows of the moun-

tains, when the sun is near their horizon, and is either

about to leave them in darkness, or advance to the meri-

dian. From the distance between the mountains and

the boundary of light and darkness, we presume, that

he finds the altitude of the sun above their horizon, and

thus deduces the altitude of the mountains. In this way,

he has measured not only the lunar mountains, but like-

wise the depth of her immense cavities ; and it appears

from his observations, which we shall give at soma
length, that the mountains of the moon are considera-

bly higher than those on our own globe. Tae foUowmg
Tables contain the measurements of Schroeter, relative

to the height, and the breadth of the base of insulated

mountains, central mountains, annular mountains, the

heads of annular mountains, and stratified mountains, and
likewise the depth and breadth of the lunar cavities.

We have measured them from Schroder's delineations,

and reduced them to English miles.

TABLE I. Containing the Height and Breadth of Insulated Mountains, the Height of the Moon's Atmosjihere

being 1.622 Miles., and the Height of the more Dense Part, which produces Twilight, being 0.381 English

Miles.

Reference to

Schroeter'

s

Plates.
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TABLE I. Containing' (he Height and Breadth of Insulated Mountains, ijfc Continued.

Reference to

Schroeter's

Plates.

u

u
d
B
u
k
m
k

B
dd

i

n

g

g
A

m
i

f

l\

V
b

Names of Insulated Mountains.

Near Plato.

Mayer Promont.
Near Mare Seren.
Promont. Alp.
Heraclides Falsus.

Alp.

Near Aristarchus.

Near Newton.
Near Theatetus.
Alp.

In the Crisian Sea.

Near Mar. Serenit.

Near Aristarchus.

De La Caille, in the Middle
De La Hire.

Near Aristotle.

Near Eratosthenes.

Lichtenberg.
Near Fontenelle.

Near Archimedes.
Near Hortensius.

Near Euler.

Near Plato.

Near Thebit.
Near Euler.

Near Thebit.

Kies.

Near Doppelmayer.
Near Bullialdus.

Near Hemnann.
Near Doppelmayer.

Height in

English

miles.

Length of their

Base, in English

miles.

1.400
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The central mountains, whose height and magnitude

are given in the preceding Table, are those which are

placed ill the centre of the spots, oi- cavities, that are

surrounded with annular mountains. Sometimes these

mountains are found towards one side of the cavity, but

in general their position is exactly central. The refer-

ences in the Table to Schroeter's Plates, will be of ad-

vantage to those who wish to examine the subject with

a;reater care.

TABLE III. Containing the Heiglits of the Heads of

Annular Mountains, and the Length of their Base.

TABLE IV. Continued.

Reference

to Schroe-

ter's Plates.
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TABLE VI. Containing the Defith of the Lunar Cavities, and the Breadth of their Orifices.

Ket'eience
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ine regions, than to the tamer inequalities of less ele-

vated countries. Huge masses of rock rise at once
from tlie plains, and raise tlicir peaked summits to an

immense height iii the air, while projecting crags

spring from tlieir rugged flanks, and, threatening the

valleys below, seem to bid defiance to the laws of gra-

vitation. Around the base of these frightful eminences
are sti'ewed loose and unconnected fragments, which
time seems to have detached from their parent mass ;

and when we examine the renis and ravines which ac-

company the overhanging clifi's, we expect every mo-
ment tiiat they are to be torn from their base, and that

the proci-ss of destructive separation which we had only

contemplated in its t ffects, is about to be exhibited be-

fore us in tremendous reality. The strata of lunar moun-
tains called the Appennines, which traverse a portion of

her disc from nortli-east to south-west, rise with a pre-

cipitous and craggy front from the level of the Mare
Imbrium. In some places their perpendicular elevation

is above four miles; and though they oft^n descend to a

much lower level, they present an inaccessible barrier

to the north-east, while on the soutli-west they sink in

gentle declivity to the plains.

The analogy between the surface of the earth and

moon fails in a still more remarkable degree, when we
examine the circular cavities which appear in every

part of her disc. Some of these immense caverns are

nearly 4 miles deep and 40 miles in diameter. A high

annular ridge generally encircles them; an insulated

mountain frequently rises in their centre, and some-
times they contain smaller cavities of the same nature

with themselves. These hollows are most numerous in

the south-west part of the moon ; and it is from this

cause that that portion of the moon is more luminous

than any other part of her disc. The mountainous

ridges, which encircle the cavities, reflect the greatest

quantity of light; and from their lying in every possible

direction, they appear near the time of full moon like a

number of brilliant radiations, issuing from the large

spot called Tycho.
It is difficult to say, with any degree of probability,

what these immense cavities have been; but we cannot

help thinking, that our earth would assume the same
figure if all the seas and lakes were removed; and it is

therefore probable, that the lunar cavities are either

intended for the reception of water, or that they are the

beds of lakes and seas which have formerly existed in

that luminary. The circumstance of there being no
water in the moon, is a strong confirmation of this

theory.

The deep caverns, and the broken irregular ground
which appear in almost every part of the moon's surface,

have induced several astronomers to believe, that these

inequalities are of volcanic origin. This opinion was
first maintained by Dr Hooke in his Micografihia, and
was afterwards supported by Bcccaria, Lichtenberg,

and jEpinus, the latter of whom published a memoir on
this subject in 1781. The conjectures of these astro-

nomers have received no small confirmation, from a

number of remarkable phenomena which have been
seen in the dark part of the moon in the course of the

last century. During the annular eclipse of the sun,

which happened on the 24th June, 1778, a very singu-

lar phenomenon was obsei-vcd by Don UUoa. Before

the edge of the sun's disc emerged from that of the

moon, he observed near the north-west limb of the

moon a bright white spot, which he imagined to be the

light of the sun shining through an opening in the
moon. This phenomenon continued about one minute
and a quarter, and was noticed by three different ob-
servers. Beccaria observed a spot similar to this in

1772, and imagined that it, as well as tiiat perceived by
Udoa, were the flames of a burning mountain. Mr Bode
of Berlin also perceived a bright spot in the dark limb
of the moon. M. de Villeneuve and M. Nouet saw a
luminous point near the spot Heraciides on the 22d
May, 1787, and on the 13th March, 1788. It resembled
a small nebula, or a star of the 6th magnitude, and
seemed to vary considerably in the light which it emit-
ted. This bright spot was again seen on the 8th of
May by Mcchain, who thought that it was the brilliant

point of the spot Aristarchus, shining by the secondary
light reflected from the earth. A very brilliant sput was
seen in the obscure part of the moon on the 7th March,
1794, by Mr Wilkins of Norwich, and by Mr Stretton

in London. It appeared in the north-east part of the
moon's disc, and continued visible for nearly five mi-
nutes. Phenomena of a similar kind have been observed
by Dr Herschel with his usual success. On the 4th

May, 1783, he perceived a luminous point in the obscure
part of the moon, and two mountains, wiiich were formed
from the 4th to the 13th May. In 1787, he perceived
similar phenomena, which we shall describe in his own
words. " April 19, 1787, lOh. 36' sidereal time. I per-

ceive," says Dr Herschel, "three volcanoes in different

places of the dark part of the new moon. Two of them
are either already nearly extinct, or otherwise in a state

of going to break out; which perhaps may be decided
next lunation. The third shews an actual eruption of
fire, or luminous matter. I measured the distance of
the crater from the northern limb of the moon, and found
it 3' 57".3. Its light is much brighter than the nucleus
of the comet which M. Mechain discovered at Paris the

10th of tliis month.
" April 20, 1787, lOh. 2' sidereal time. The volcano

burns with greater violence than last night. I believe

its diameter cannot be less than 3", by comparing it with
that of the Georgian planet ; as Jupiter was near at

hand, I turned the telescope to his third satellite, and
estimated the diameter of the burning part of the vol-

cano to be equal to at least twice that of the satellite.

Hence we may compute that the shining or burning

matter must be above three miles in diameter. It is of

an irregular round figure, and very sharply defined on
the edges. The other two volcanoes are much farther

towards the centre of the moon, and resemble Jarge,

pretty faint nebulae, that are gradually much brighter

in the middle ; but no well defined luminous spot can

be discerned in them. These three spots are plainly to

be distinguished from the rest of the marks upon the

moon ; for the reflection of the sun's rays from the earth

is, in its present situation, sufficiently bright, with a ten

feet reflector, to shew the moon's spots, even the dark-

est of them ; nor did I perceive any similar phenomena
last lunation, though I then viewed the same places with

the same instrument.

The appearances of what I have called the actual fire,

or irruption of a volcano, exactly resembled a small

piece of burning charcoal, when it is covered by a very

thin coat of white ashes, which frequently adhere to it

when it has been some time ignited ; and it had a de-

gree of brightness about as strong as that with which
such a coal would be seen to glow in faint daylight.

All the adjacent parts of the volcanic mountain seem-
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ed to be faintly illuminated by the eruption, and were
gradually more obscure as they lay at a greater distance

from the crater.

This eruption resembled much that which I saw on

the 4th of May, in the year 1783 ; an account of wliich,

with many remarkable particulars relating to volcanic

mountains in the moon, I shall take an early opportu-

nity of communicating to this society. It differed, liow-

ever, considerably in magniiude and briglitness ; for the

volcano of the year 1783, though much brighter than

that which is now burning, was not nearly so large in

the dimensions of its eruption. The former seen in the

telescope resembled a star of the fourth magnitude, as

it appears to the natural eye ; this, on the contrary,

shews a visible disc of luminous matter, very different

from the sparkling brightness of star-light."

The existence of a lunar atmosphere has long been
a fertile subject of dispute among philosophers. The
constant serenity of the moon's surface, undisturbed by
clouds or vapours, induced asti'onomers to believe that

she was not surrounded with an atmosphere ; and this

opinion was confirmed by the brilliancy of light retain-

ed by the fixed stars and planets, when they were near-

ly in contact with the limb of the moon, and when their

light must have passed through her atmosphere. M.
De Fouciiy, in a memoir upon this subject, endeavours
to shew, thai^ the duration of eclipses and occuhations
ouglit to be diminished by means of the refractive power
of the moon's atmosphere ; and if its horizontal refrac-

tion amounted to 8", that there never could be a total

eclipse of the sun. In the eclipse of that luminary
which happened in 1724, total darkness continued two
minutes and sixteen seconds ; a circumstance which
Fouchy maintains could not possibly have happened,
had the moon been encircled even with the rarest atmo-
sphere. These arguments, however ingenious they may
be, are founded upon the supposition, that the data on
which his calculations are made are perfectly correct.

The appearance of the moon's limb in total and partial

eclipses of the sun, have suggested numerous argu-
ments for the existence of a lunar atmosphere. In the
year 1605, Kepler perceived that the moon, in a solar

eclipse, was surrounded with a luminous ring, which
was most brilliant on the side nearest the moon. The
same phenomenon was observed by Wolff in the total

ec'.ipse in May 1706. Captain Stanyan, M'ho observed
the same eclipse at Bern, perceived a blood red streak
of light immediately Ik fore the emersion of the sun's
limb. Fatio observed at Geneva the luminous ring round
tht moon ; and Dr Scheuchzcr describes the eclipse as
appearing annular, in consequence of the refraction of
the sun's light by the atmospliere of the moon. In the

total eclipse of 1715, Dr Halley observed a diminution
of brightness in the limbof tlie sun, which was emerg-
ing before total darkness. The sliarp horns of the solar

crescent were blunted at their extremities during total

darkness, and a ring of light encompassed the moon.
The ring was brightest near the body of tlie moon, and
flashes or corruscations of light seemed to dart out on
all sides from behind tlie moon a little before the emer-
sion. About two seconds preceding the emersion, a
long narrow streak of dusky but strong red light seem-
ed to colour the wesU^rn limb of the moon ; but when
the sun appeared, tlie streak and the luminous ring in-

stantly vanished. M. Louville observed the same plic-

nomena ; and he describes the red streak seen by Dr

Halley, as a piece of a circle of a lively red, which pre-
ceded the emersion of the sun's limb.

In the eclipse of the sun which happened on the 25th
July 1748, when the uucovereil part of the sun resem-
bled the moon in her quadratures, the horns of the solar
crescent were observed by Euler to be bent outwards
beyond the circle, in which every other part of his disc
was comprehended. When the eclipse became annular,
the sun's disc was dilated beyond the circle wliicli for-
merly embraced it. This dilatation was also observed
by M. Polack at Fi-ancfort upon the Oder, and has been
estimated by Euler at 25".

From observations made upon the eclipse of the sun
in 1764, M. de Sejour has demonstrated, that the in-
flexion of the rays which passed by the mooii"s limb,
amounted to 41", and must therefore have arisen from
the refraction of her atmosphere.

In the eclipse of 1778, in which the total darkness
lasted 4 minutes, Ulloa observed several singular ap-
pearances. The ring of light about tlie moon seemed
to have a rapid circular motion. This light became
more dazzling as the centre of the luminaries approach-
ed, and about the middle of the eclipse its breadth was
about a 6tl) pan of the moon's diameter. Corruscations
issued from it in ail directions, and the light was reddish
towards the moon, a deep yellow towards the middle, and
pure white at its circumference.

Several experiments were made with the shadows of
globes by Maraldi and Fouchy, to shew that the lumin-
ous ring might arise from another cause than the moon's
atmosphere. They found that a ray of ligiit, produced
by the inflexion of the passing rays, surrounded the
shadows of all opaque globular bodies ; and they consi-
dered this as a triumphant answer to the preceding ar-
guments in favour of a lunar atmosphere. The answer
seems to have been admitted by their opponents as satis-

factory, and we do not know that its fallacy has ever been
exposed. As phenomena of inflexion are produced merely
by the surfaces of bodies, the breadth of the luminous
ring, produced by the inflexion of light passing by the
head of a pin, will be as great as the luminous ring
produced by the inflecting power of the moon at the
same distance from both bodies. The ring of light
therefore surrounding the moon will not exceed the
luminous ring wliich Maraldi and Fouchy observed
around their globes of wood and stone, and therefore
could not possibly subtend a sensible angle at the dis-

tance of that luminary.

The appearance of the stars and planets, when eclipsed
by the moon, furnishes us with additional proofs of the
existence of a 'unar atmosphere. It was naturally ex-
pected by astronomers, that when the stars or planets
came into contact with tlie moon's limbs, they ouglit to

suffer a cliange in their colour arising from the trans-

mission of their light through the densest part of the
moon's atmosphere. When we consider, however, that

the lunar atmosphere, if its size were proportional to

that of the earth, could not subtend a greater angle than
one second, and that the emerging star moves through
this space in two seconds, we are scarcely entitled to

expect any considerable change in its brilliancy. Be-
sides, tlie visible limb of the moon may be formed by
mountains, and the denser part of her atmosphere may
be below their summits, so that the remaining part of
the atmospliere, whicli is alone visible to us, may not

have sufficient density to deaden the light of the emerge
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ing star. Cassini remarks, tliat he frequently observed

the circular figure of Jupiter, Saturn, and the fixed stars,

changed into an elliptical one, when they approached

cither the dark or the illuminated limb of the moon.

In the occultation of Saturn, observed by Mr Dunn on

the irth June 1762, the ring and the body of Saturn

appeared evidently to be affected by iheir proximity to

the moon, and had the appearance of a comet at the

moment of emersion. M. le Monnier observed the

star Aldebaran advanced as it wert upon the illuminated

disc of the moon ; but this must have been owing to

some optical illusion.

Nothwithstanding the force of the preceding argu-

ments, the complete discovery of the moon's atmosphere

was reserved for the celebrated M. Schroeter of Lilien-

thal. This astronomer had frcquemly perceived, that

the high ridges of the lunar mountains Leibnitz and

Doerfel, when in tlie dark hemisphere, were less illu-

minated in proportion to their distance from the boun-

dary of light and darkness, and that the cusps were

also more faintly illuminated than the other parts of the

moon's disc. Schroeter likewise observed " several ob-

scurations and returning serenity, eruptions, and other

changes in the lunar atmosphere," from which he was

led to expect, that a faint twilight might be perceived

towards her cusps, as he had done in Venus.

By observing the moon when her phases were ex-

tremely falcated, Schroeter at last discovered a faint

glimmering light of a pyramidal form, extending from

both the cusps into the dark hemisphere, as is repre-

sented in Plate XXXV. Fig. 6. where obaji is the fal-

cated phase of the moon, and oc, pd the pyramidal light

extending from the cusps u and /; into the dark hemi-

sphere. The greatest breadth of this crepuscular light

was 2", and its length from o to r 1' 20"; from which

Schroeter has computed, that the breadth of the lunar

twilight from the terminator or boundary of light and

darkness, to where it loses itself in, and assumes the

faint appearance of the light reflected from our earth,

measures, in a direction perpendicular to the terminator

2" 34' 25"; and therefore that the inferior or more dense

part of the moon's atmosphere is not more than 1500

English feet high, and that the height of the atmosphere,

where it could afiect the brightness of a fixed star, or

inflect the solar rays, does not exceed 5742 English

feet. This space subtends at our earth only an angle

of 0".94, which will be passed over by the star in less

than 2" of time. The occultation of Jupiter on the 7th

April 1792, was observed by Schroeter for the purpose

of confirming the preceding discovery. Some of the

satellites became indistinct at the limb of the moon,
while others did not suffer any change of colour. The
belts and spots of Jupiter appeared perfectly distinct

when close to the limb of the moon, and the small lumi-

nous spot /, Fig. 22. Plate XXXV. tliough by no means
very perceptible, could be plainly distinguished when
close to the moon's limb.

For farther information on the subject of this chapter,

see Kepler, Jlstronomix Pars Ojiticie, p. 227. Hevelius,

Seleiiografihia. Riccioli, Almag. Nov. Schroeter's Sete-

votofiographische Fragmrnten. Schroeter, Phil. Trans.

1792, p. 337. Hooke's Mkograjihia, cap. 70. Louville,

Mem. Jcad. Par. 1715, p. 89. Cassini, Id. Id. p. 137.

De Lisle, Id. Id. p. 147. Fouchy, Mett!. Acad. 1734,

Hist. p. 68. Fouchy, Phil. Trans. 1739, p. 261. Le Mon-
nier, 'Sf/<?«o^?-a/!/?ie. yyeidlci; J'hil. Trans. 1739, p. 228.

Mayer's Cosmografihische nachrichten, 1748, p. 3?9. Eu-
ler, ISIem. Acad. Berlin, 1748, p. 103. Boscovich De
Luuic Atmos/ihera, 1753. Dunn, Phil. Trans. 1762, p,

578. UUoa, Phil. Trans. 1779, p. 105. Hcrschel, Phil.

Trans. 1780, p. 507; and 1787, p. 229. Beccaria, in

Rozier's Journal, vol. xvii. p. 447. Apinus, JVo-u. Act.

Petropol. Hist. p. 50. Phil. Trans. 1794, p. 429. Mur-
hard in Gren's Journal der Physik. vol. iii. Part 4. ; or

in the Phil. Mag. vol. vi. p. 166. Bode Mem. Acad. Berlin,

1788, p. 204. Ferguson's Astronomy, voX.n. Supplemen-
tary Chapters, Edin. 1810.

Sect. V. On Mars,

The planet Mars is 4189 miles in diameter, and re-

volves round the sun in 686'' 22'' 18', at the disiancc of

144,00^^,000 of mdes. He is remarkable for the red

colour of his lighi, the brightness of his polar regions,

and the great number and variety of spots which mark
his surface. The atmosphere of this planet, which as-

tronomers have long considered as ot an extraorainary

size and density, is the cause of the singular redness

of its light. When a beam ot white light passes through

any dense medium, its colour approaches to red, in pro-

portion to the density of the medium, and the space

through which it has passed. The momentum of the red,

or least refrangible rays, being greater tl^ that of the

violet, or most refrangible rays, the former will force

their way through the resisting medium, while the lat-

ter arc either reflected or absorbed. The colour of the

light, tliereforc, when it reaches the eye, must partake

of the colour of the least refrangible rays ; and this

colour must increase with the number of the violet rays

that have been obstructed in their passage. Hence we
see that the morning and evening clouds are beautilully

tinged with red ; that the sun, moon, and stars, appear

of the same colour when near the horizon ; and that

every luminous object seen through a mist is of a ruddy

hue. Now the planet Mars is allowed to have an at-

mosphere of great density and extent, as is manifest

from the dim appearance of the fixed stars, that are

placed even at a distance from his disc. Cassini, on

the 1st October 1672, observed, that a star in Aquarius,

of the fifth magnitude, at the distance of six minutes

from the disc of Mars, became so faint before its occul-

tation, that it could not be seen even with a three-feet

telescope. The same phenomenon was observed by

Roemer at Paris, who could not find the star after its

emersion, and who saw it only when it was distant from

Mars about three-fourths of his diameter. Dr Herschel

considers the atmosphere of Mars as less than has been

generally imagined, but he still regards it as dense and

extensive. The dim light, therefore, by which Mars

is illuminated, having to pass twice through his atmo-

sphere before it reaches the earth, must be deprived of

a great proportion of its violet rays ; and, consequently,

the colour of the resulting light by which Mars is visible

must be red. As there is a considerable difference of

colour among the other planets, and likewise among the

fixed stars, are we not entitled to conclude, that those

in which the red colour predominates, are surrounded

with the greatest, or densest atmospheres ? According

to this principle, the atmosphere of Saturn must be the

next to that of Mms in density or extent.

After Galileo had discovered that Mars sometimes ap-

pears gibbous, as in Fig- 14. Plate XXXV., Dr Hook
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and Casslni perceived upon the disc of this planet a num-
bei'ot'daik. spots. DrHook noticed some U'ifling chan-

ges in iheh" position, whit^i he supposed to arise liom a

rotation pertornied once w twice in 24 hours ; but Cas-

sini had the merit of detcrmuiing, from tliese changes,

that the diurnal revolution ol tlie planet was completed
in 24'' 40'. The same spots were observed at Rome by

Campani and Divini.

The luminous zone, at the southern pole of Mars,
which had been noticed by astronomers tor 60 years, was
particularly observed by Miraldi. During six months
observations he found it subject to many clianges. Some-
times it appeared bright, at other times faint, and, after

coiTipletely disappearing, it returned with its original

brightness. When this spot was most luminous, the disc

of Mars did not appear exactly round ; but the bright part

of its southern limb, that terminated this spot, appeared

to project like a bright cap, whose exterior arch was a

portion of a larger extent than the rest of the planet's

limb. This appearance resembled exactly the new moon,
when the dark part of her disc is enlightened by the

earth, and is evidently an optical deception, arising from
the same cause.

In 1719, a favourable opportunity occurred for obser-

ving the spots upon Mars. When the planet was with-

in two degrees of his perihelion, he was in opposition to

the sun, and appeared superior to Jupiter in brightness

and magnitude. Maraldi observed him at that time
through a refracting telescope 34 feet long, and saw the

appearance which is represented in Plate XXXV. Figs.

1 1. and 12. A long belt extending half way round his

disc, was joined by a shorter belt, forming with it an ob-

tuse angle. By the motion of this angular point, Maral-
di found its daily period to be 24i» 40', the very same with
that of Cassini.

These luminous spots have been observed from 1777

to 1783 by Dr Herschel, who, by ascertaining the chan-
ges in their position, has determined the inclination of
the axis, and the place of the nodes of Mars. These po-
lar spots are represented at a in Figs. 13, 14, 15, 16,

17, 18, 19, 20, 21, where u is the south polar spot, and
A the north polar one, the poles being exactly in the

middle of them. In Fig. 14, the south polar spot has a
very singular appearance, similar to what was observed
by Maraldi. In consequence of its great splendour, it

seems to project beyond the disc of Mars, producing a
break at r, increased by the gibbous appearance of the
planet. The south polar spot is represented in Figs.
15, 16, 17, 18, 19, 20, 21, which complete the whole
equatorial circle of appearances in Mars, as they are ob-
served in immediate succession. These figures arc all

connected together in one projection, Fig. 22. "The
centre of the circle, marked 17," says Dr Herschel, " is

placed on the circumference of the inner circle, by ma-
king its distance from tlie centre of the circle, marked
15, answer to the interval of time between the two ob-
servations, properly calculated and reduced to sidereal
measure. The same has been done with regard to the
circles marked 18, 19, 20, Sec. And it will be found,
by placing any of these connected circles, so as to have
its contents in a similar situation with the figures in the
single representation which bear the same number, that
there is a sufficient resemblance between them ; but
some allowance must undoubtedly be tnade for the una-
yoid.^bla distortions occasioned by this kind of projec-
tion." In addition to these permanent spots, Dr Her-
schel often noticed occasional changes of partial bright

belts, and, on one occasion, a darkish one in a pretty
high latitude; alterations which he ascribes to the varia-
ble disposition of clouds and vapours lloating in the at-
mosphere of Mars.
From ihe similarity between Mars and the Earth, in

their diurnal motion, and in tlie position of their equator,
Dr Heisehel imagines that the bright spots at tiie poles
of this planet are produced by the lelleetion of llic sun's
liglit lioni its frozen regions, and tliat the melting of
these masses of polar ice is the cause of the variation
in the niagnitucle of the spots. Heme, in 1781, when
the Antarctic glaciers had not felt, for twelve months,
the thawhig inlhience of the sun, the south polar spot
was extremely large; and, hi 1783, it was considerably
smaller than before, and decreased continually from the
20th of May till the middle of September. " During
this last period," says Dr Herschel, " the south pole had
already been above eight months eiijoyhig the benefit of
summer, and still continued to receive the sun-beams,
though, towards the latter end, in such an oblique direc-
tion, as to be but little benefited by them; on the other
hand, in the year 1781, the north polar spot, which had
then been its twelvemonth in sunshine, and was but lat'ely

returning into darkness, appeared small, though undoubt-
edly increasing in size. Its not being visible in the year
1783 is no objection to these phenomena, being owing
to the position of the axis, by which it was removed oiit
of sight."

As the diurnal rotation of Mars has been accurately-
established by the motion of its spots, it was natural to
expect, that, in conformity to the laws of gravity, it

should exhibit a spheroidal form. Owing to his gibbous
appearance, there is some difficulty in taking accurate
measures of the equatorial and polar diameters of Mars.
Dr Herschel, however, has succeeded in the attempt,
and found, that his figure was an oblate spheroid, whose
equatorial diameter is to the polar as 1355 to 1272, or
nearly as 16 to 15. The equatorial diameter, on the
loth October 1783, was 22" 35'", and the polar one 21"
35"'

; but the proper ratio was obtained from the mea-
sures taken at the time of his opposition. Dr Herschel
also found, that the inclination of Mars' axis to the eclip-
tic is 59° 42'; that the node of the axis is in 17° 47' of
Pisces; that the obliquity of the ecliptic on the globe of
Mars is 28° 42'; that the point Aries, on the ecliptic of
Mars, answers to our 19° 28' of Sagittarius; that the
equatorial diameter of \hrs, reduced to the mean dis-
tance of the earth, is 9" 8'", and that the time of his di-
urnal rotation is 24*' 39'. This remarkable flattening
at the poles of Mars greatly exceeiling what it should be
by theory, which gives only -j-ij, probably arises from a
considerable variation in the densitv of his difTerent parts.
From the circumstance of Mars having no satellite,

and appearing to require light in the sun's alisence, M.
Fontenelle has imagined that this planet is phosphores-
cent, and gives out, during night, the light which it has
imbibed in the day.

On the subject of this Section, see Cassini Marlis cir-

ca firo/irium axem rcvoluhilis oliscrvalioiies lionoiiienseSf

Bonon. 1666. Serra, Alariis Re-uoluhilis observationes
R'lwane, Rom. 1666. Cassini Discffilatio Ji/iotogelica

(It Maculis Jovis et MartisyMm. 1666, 1667. Bonon. 1667.
Hooka and Cassini, Flul. Trans. 1665, No. 14, p. 239,
242 ; and Herschel, P/iil. Trans. 1784, p. 241.

Sect. VI. On Ceres.

The planet Ceres, which is situated between the or-
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bits of Mars and Jupiter, was discovered at Palermo,
in Sicily, on the 1st of January 1801, by M. Piazzi, an
ingenious astronomer, who hus since distinguisned him-
self by his numerous observations. This new celesdal

body was then situated in Taurus, and was observed by

Piazzi till the 1 2th of February, when a dangerous ill-

ness compelled him to discontinue his observations. It

was, however, again discovered by Dr Oibcrs of Bremen,
on the 1st of January 1807, nearly in tlie place where it

was expected from the calcula.ions ol Biuon Zach. The
nebula with which it was surrounded, gave it the ap-

pearance of a comet; and it was in consequence of the

suggestion of Professor Bode ot Berlin, or ol Baron Zach,
that Piazzi and other astronomers ranked it among the

planetary bodies.

The planet Ceres is of a ruddy colour, though not very

deep, and appears about the size of a star of the eiglith

magnitude. It seems to be surrounded with a large

dense atmosphere, and plainly exhibits a disc, when ex-

amined with a magnifying power of about 200. From
a great number of observations, Schrocter found the at-

mosphere of Ceres to be 675 English miles high, and
he perceived that it was subject to numerous changes.

The visible hemisphere was sometimes overshadowed,
and at other times it cleared up ; so that he thinks tliere

is but little chance of discovering the period of its diur-

nal rotation. The atinosphere of Ceres, like that of the

Earth, is very dense near the planet, and becomes rarer

at a greater distance, which produces a very singular

effect in the variations of its apparent diameter. When
Ceres is approaching to the earth, its diameter increases

much more rapidly than it ought to do from the dimi-

nution of the distance. This arises, as Scroeter has ob-

served, from the fine exterior strata of its atmosphere
becoming visible while it approaches the earth. A simi-

lar phenomenon was observed in the comet of 1799,

where the finer and less solid strata of its coma came
into view as its proximity to the earth increased. In

moon light, the rarer strata of Ceres's atmosphere be-

came invisible.

Ceres performs her revolution round the sun in four

years seven months and ten days ; and her mean distance

from that luminary is nearly 260,000,000 of English
miles. The eccentricity of her orbit is a little greater

than that of Mercury, while its inclination to the ecliptic

exceeds that of all the old planets. The observations

which have l)een hitherto made upon this celestial body
do not seem sufficiently correct to enable us to detei'-

mine its magnitude with any degree of accuracy. Ac-
cording to the measurements of Herschel, the diameter
of Ceres does not exceed onr hundred and sixty miles,

while the observations of the German astronomer Schroe-
ter make it 1524 miles. Schroeter accounts for this re-

markable difference between his measurements and those

of Dr Herschel, by maintaining, that the projection-

micrometer, used by tlie English astronomer, was pla-

ced at too great a distance from the eye, and that he'mea-
sured only the middle clear part of the nucleus of the

planet. Schroder made a number of experiments on this

interesting sul)ject, from w iiich he has concluded, that,

for long-sighled eyes, an illuminated projection-disc

must not be removed above eight feet from the eye of
the observer ; and that, wlien the distance is greater, the
diameter of the planet is found too small, by a quantity

depending on the increase of distance, on the deeree of
illnminatinn, and on tlic slate of the observer's eye.

W'len the projection-discs were placed at the distance

of 3 feet 9.9 inches, and 4 feet 3.9 inches from the eye,
the diameter of Juno was found to be 2.526 seconds;
but when a disc, 3.5 inches in diameter, v as lemoved to
the distance of 143 feet 4 inch*|s from the observer, the
diameter of Juno was found to be only 0.50 seconds,
about five times smaller than it ought to have been.
The following Table will present, at one view, the

various particulars which are known respecting the
planet Ceres.

Years. Months. Days-
Tropical Revolution, La Lande 4 7 lo
Ditto from Maskelyne's Table, lesi-" 12'- 9'

Annual motion, 2i 18° 14'

Mean Longitude, January 1, 1804, 10' 11° 59'

Place of Ascending Node, in 1802,
from Maskelyne's Table, . . 2' 20° 58' 40*

Ditto in 1804, according to La
Lande, 2^ 21° 6'

Place of aphelion in 1802, . . 4' 25° 57' 15"

Eccentricity, the mean distance
being one, according to Maske-
lyne, 0.08141

Diito according to La Lande, . . 0.079
Inclination of orbit, 10° 37'

Greatest equation of centre, Mas-
kelyne, 9° 20* 8"

Mean distance from the sun, that

of tlie sun from the earth being
1, La Lande, 2.77

Ditto from Maskelyne's Table, . 2.735
Mean distance in English miles, 260,000,000
Diameter in English miles, ac-

cording to Herschel, •. . . 163

Diameter in English miles, ac-

cording to Schroeter, . . . 1624
Ditto ditto, comprehending the at-

mosphere, 2299
Height of Ceres' atmosphere, . 675

Apparent mean diameter, as seen
from the earth, according to

Herschel, 1"

Ditto according to Schroeter, com-
prehending the atmosphere at

the mean distance of the planet

from the earth, , 6*.382

Sect. VII. On Pallas.

The planet Pallas was discovered at Bremen, in Low-
er Saxony, on the 28th March 1802, by Dr Olbers, the

same active astronomer who rediscovered Ceres. It is

situated between the orbits of Mars and Jupiter, and is

nearly of the same magnitude with Ceres, but of a less

ruddy colour. It is surrounded with a nebulosity of less

extent, and performs its annual revolution in nearly the

same period. The planet Pallas, however, is distin-

guished in a very remarkable manner from Ceres and
all the other primary planets, by the immense inclina-

tion of its orbit. While these bodies are revolving round
the sun in almost circular paths, rising only a L\\ de-

grees above the plane of the ecliptic, Pallas ascends

above this plane at an angle of about 35 degrees, which
is nearly five times greater than the inclination of Mer-
cury. From the eccentricity of Pallas being greater

than that of Ceres, or from a difference of position in the

line of their apsides, while their mean distances are near-

ly equal, the orbits of these two planets mutually inter-
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sect each other;—a phenomenon which is altogether

anomalous in the solar system.

The atmosphere of Pallas, according to the observa-

tion of Schroeter, is to that of Ceres as 101 to 146, or

nearly as 2 to 3. It undergoes similar changes, but the

light of the planet exhibits greater variations. On the

1st of April, the atmosphere of Pallas suddenly cleared

up, and the solid nucleus or disc of the planet was alone

visible. About 24 hours afterwards she appeared pale

and surrounded with fog, and this appearance continued

during the 3d and 4th of April. Schroeter has shewn,
that this phenomenon does not arise from the diurnal ro-

tation of the planet.

The diameter of Pallas has not yet been determined
with sufficient accuracy. Dr Herschel makes it only 80

miles, which is but one half the diameter of Ceres, while

Schroeter makes it no less than 2099 miles, which is

considerably larger than the magnitude that he assigned
to Ceres. The elements of the orbit of Pallas, and the

other particulars which are known respecting this pla-

net, are given in the following Table :

Years. Months. Days.

Tropical revolution 4 7 11

Sidereal revolution, from Maske-
lyne's Table 1703'' le"" 48'

Annual motion 2° 18' 11"

Mean Longitude, January 1, 1804, 9' 29" 52' 58"

Place of ascending node ^n 1802,

from Maskelyne's Table ... 5" 22° 28' 57"

Place of ascending node in 1804,

according to La Lande, ... 5' 22" 28'

Place of perihelion, 4' 1° 7'

Eccentricity, the mean distance

being. 1, 0.24630
Inclination of the orbit in 1801, ac-

cording to Maskelyne's Table, 34° 50' 40"

Ditto in 1804, according to La
Lande, 34° 39'

Greatest equation of centre, . . 28° 25'

Mean distance from the Sun, that

of the Earth being 1, . . . . 2.7910

Mean distance in English miles, 266,000,000

Diameter in English miles, accord-

ing to Herschel, 80
Ditto ditto according to Schroe-

ter, 2099
Ditto ditto, comprehending the at-

mosphere, 3036
Height of Pallas' atmosphere, . 468
Apparent mean diameter, as seen

from the Earth, according to

Herschel, 0".5

Ditto according to Schroeter, com-
prehending the atmosphere at the

mean distance of the planet from
the earth, 6".SI4

Sect. VIII. On Juno.

The planet Juno, situated between the orbits of Mars
and Jupiter, was discovered by Mr Harding, at the ob-
servatory of Lilienthal, near Bremen, on the evening of
the 1st September 1804. While this astronomer was
forming an atlas of all the stars, so far as the eighth mag-
nitude, which are near the orbits of Ceres and PuUas,
he observed, in the constellation Pisces, a small star of
Vol. II. Part II.

the eighth magnitude, which was not mentioned in the
Histoire Celcxte of La Lande ; and being ignorant of its

longitude and latiiiulc, he put it down in his chart as
nearly as he could estimate with his eye. Two days
afterwards, the star disappeared ; but he perceived ano-
ther, which he had not seen before, resembling the first

in size and colour, and situated a little to the south-west
of its place. He observed it again on the 5tli of Sep-
tember, and finding that it had moved a little farther to

the south-west, he concluded that this star belonged to

the planetary system.

The planet Juno is of a reddish colour, and is free
from that nebulosity which surrounds Pallas. Its diame-
ter and its mean distance are less than those of the other
.new planets. It is distinguished from all the other pla-

nets, by the great eccentricity of its orbit ; and the effect

of this is so extremely sensible, that it passes over that

half of its orbit which is bisected by its perihelion, in half

the time that it employs in describing the other half,

which is farther from the sun. From the same cause,
its greatest distance from the sun is double the least dis-

tance, the difference between the two distances being
about 127 millions of miles.

Though there is no nebulous appearance around the

planet Juno, yet it appears from the observations of

Schroeter, that it must have an atmosphere more dense
than that of any of the old planets of the system. A
very remarkable variation in the brilliancy of this planet
has been observed by this astronomer. He attributes it

chiefly to changes that are going on in its atmosphere,
though he thinks it not improbable that these changes
may arise from a diurnal rotation performed in 27 hours.
The following elements were calculated by Burckhardt.

Years. Days.

Annual revolution, 4 128
Mean Longitude, 31st December,

1804, noon, 1< 12° 17' 23"

Place of ascending node, ... 5' 21° 6' 0"
"

Place of perihelion in 1805, . . 1' 29° 49' 33"

Eccentricity, 0.25096
Inclination of orbit, 21° 0'

Do. do 13° 4'

Mean distance from the sun in

English miles, 253,000,000
Mean distance, 2.057
Diameter in English miles, accord-

ing to Schroeter, 1425
Apparent mean diameter, as seen

from the Earth, according to

Schroeter, . . . . • . . 3".057

Sect. IX. 0?j VeHa.

From the regularity observed in the distances of the

old planets from the sun, some astronomers supposed

that a planet existed between the orbits of Jupiter and
Mars. The discovery of Ceres confirmed this happy
conjecture ; but the opinion which it seemed to establish

respecting the harmony of the solar system, appeared to

be completely overturned by the discovery of Pallas and

Juno. Dr Olbers, however, imagined that these small

celestial bodies were merely the fragments of a larger

planet, wliich had been burst asunder by some internal

convulsion, and that several more might yet '^e discover-

ed between the orbits of Mars and Jupiter. He there-

fore concluded, that though the orbits of all these frag-

4 G
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merits might be differently inclined to the ecliptic, yet

as they must have all diverged iVom the same point,

they ought to have two common points of reunion, or two
nodes in opposite regions of the heavens, through which
all the planetary fragments must sooner or later pass.

One of these nodes Dr Gibers fouiid to be in Virgo, and

the otlier in the Whale, and it was actually in the lat-

ter of these regions that Mr Harding discovered the pla-

net Juno. With the intention, therefore, of detecting

other fragments of the supposed planet, Dr Olbers ex-

amined tlirice every year, all the little stars in the oppo-

site constellations of the Virgin and the Whale, till his

labours were crowned with success on the 29th March
18u", by the discovery of a new planet in the constella-

tion Virgo, to which he gave the name of Vesta.

As soon as this discovery was made known in Engj
land, the planet was observed at Blackhtalh, on the 26th

April, 1807', by S. Groombridge, Esq. an ingenious and

active astronomer, who has successfully devoted his

leisuie and his fortune to the advancement of astrono-

my. He continued to observe it with liis excellent as-

tronomical circle, till the 20th May, wlien, from its hav-

ing ceased to become visible on the meridian, he had

recourse to equatorial instruments. On the 1 Ith of Au-
gust, Mr Groombridge resumed his meridional observa-

tions, from which he has computed part of the elements

of its orbit ; and he had the good fortune to observe the

ecliptic opposition of the planet, on the 8th of September
1808, at ri> 30', in longitude 1 1' 15° 54' 26". His obser-

vations were continued till the beginning of November
1808, and he expected to have found the planet again at

its opposition in February 1810 ; but, from a continuance

of cloudy weather, and probably from errors in the ele-

menis, he did not succeed.

The planet Vesta is of the 5th or 6th magnitude, and
may be seen in a clear evening by the naked eye. Its

light is more intense, pure, and white, than any of the

other three ; and it is very similar in its appearance to

the Georgium Sidus. It is not surrounded with any ne-

bulosity ; and even with a power of 656, Dr Herschel
could not perceive its real disc The orbit of Vesta
cuts the orbit of Pallas, but not in the same place where
it is cut by that of Ceres. According to the observations

ofSchroeter, the apparent diameter of Vesta is only

0.488 of a second, one half of what he found to be the

apparent diameter of the 4th satellite of Saturn ; and yet

it is very remarkable, that its light is so intense, that

Schroeter saw it several times with his naked eye.

M. Burckhardt is of opinion, that Le Monnier had ob-

served this planet as a fixed star, since a small star situ-

ated in the same place, and noticed by that astronomer,

has since disappeared.

The following are the elements of the orbit of Vesta,

computed by Mr Groombridge, from his own observa-

tions.

Years. Days. Hours.

Revolution, 3 66 4

Place of perihelion, 0' 3° 0' 0"

Place of ascending node, 3' 14° 38' 0"

Inclination of orbit, 7° 8' 20"

Mean distance, 2. 163

Eccentricity in parts of the earth's

radius, . 0.0953

The following elements are given by Burckhardt, in

the Connoissance lie Terns {or 1809, from the most recent

observations on the continent,

Place of ascending node, 5' 13° 1' o"
Place of perihelion, 8' 9° 42' 53"
Inclination of orbit, 7" 8' 45"
Mean distance, 2.373000
Eccentricity, 0.093221

These elements do not differ greatly from those of
Mr Groombridge, excepting in the place of the peri-

helion. The writer of this article, however, has just
been informed by that able astronomer, that, from anew
set of observations, he has found the place of the peri-

helion of Vesta to be 8' 13°; differing little more than
3° from that of Burckhardt.
The orbits of the four new planets projected from the

places of their perihelion, and their eccentricities, as
given in the preceding elements, are represented in the
view of the solar system given in Plate XXXIII. Fig. U
The mean distances employed are,

Ceres, 2.765

Pallas, 2.791

Juno, 2.657

Vesta, 2.373

The orbits appear to intersect each other in various pla-

ces ; and it is obvious, that the points of intersection must
be perpetually shifting, according to the changes in the
aphelia of the planets.

For farther information respecting the four new
planets, see Herschel, P/iil. Trans. 1802, p. 213. Schroe-

ter, l.ilicnthalische Beobachtungen der neu entdecken,

planeten Ceres, Pallas zi«rf ./«?!£), Gottingen, 1805. Schroe-

ter, Phil. Trans. 1807, Part ii. p. 245. La Lande, Jour-

nal de Physjijue,^v\xm. An. 12. Connoissance de Temsy
1 809. Groombridge, Phil. Mag. vol. xxvii. p. 281. ; vol.

xxxi. p. 228. Id. p. 321.

Sect. X. On the Origin of the Four JWw Planets, and

of Alcteoric Stones.

The existence of four planets between the orbits of

Mars and Jupiter, revolving round the sun at nearly the

same distances, and differing from all the other planets

in their diminutive size, and in the form and position of

their orbits, is one of the most singular phenomena in

the history of astronomy. The incompatibility of these

phenomena with the regularity of the planetary distances,

and with the general harmony of the system, naturally

suggests the opinion that the irregularities in this part

of the system were produced by some great convulsion,

and that the four planets are the fragments of a large

celestial body which once existed between Mars and

Jupiter. If we suppose these bodies to be independent

planets, as they must be if they did not originally form
one, their diminutive size, the great eccentricity and
inclination of their orbits, and their numerous intersec-

tions when projected on the plane of the ecliptic, are

phenomena absolutely inexplicable on every principle

of science, and completely subversive of that harmony
and order which before the discovery of these bodies

pervaded the planetary system. But if we admit the

hypothesis, that these planets are the remains of a larger

body, which circulated round the sun nearly in the orbit

of the greatest fragment, the system resumes its order,

and we discover a regular progression in the distances

of the planets, and a general harmony in the form and
position of their orbits. To a mind capable of feeling

the force of analogy, this argument must have no smalt

degree of weight, and might be reckoned a sufficient
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foundation for a philosophical theory. We are fortunate-

ly, however, not leltto the guidance merely of analogi-

cal reasoning. The elements of the new planets furnish

us with several direct arguments drawn from the eccen-

tricity and inclination of their orbits, and from the posi-

tion of their perihelion and nodes, and all concurring to

shew that the four new planets have diverged from one
point of space, and have therefore been originally com-
bined in a larger body.

To those who are acquainted with physical astronomy,

it is needless, to state the difficulty of ascertaining the

paths of tour bodies whose masses are known, and which
have diverged from one common node, with velocities

given in quantity and direction. This problem is nmch
more perplexing than the celebrated problem of three

bodies, and is therefore beyond the grasp of the most
refined analysis. It is not difficult, however, to ascer-

tain, in general, the consequences that would arise from
the bursting of a planet, and to determine wilhui certam
limits the form and position of the orbits, in which the lar-

ger fragments would revolve round tl\e sun.

When the planet is burst in pieces by some internal

force capable of overcoming the mutual attraction of the

fragments, it is obvious that the larger fragment will

receive the least impetus from the explosive force, and
will therefore circulate in an orbit deviating less than

any other of the fragments from the original path of the

large planet; while the lesser fragments being thrown
off with greater velocity, will revolve in orbits more
eccentric, and more inclined to the ecliptic. Now the

eccentricity of Ceres and Vesta is nearly -j'joi their

mean distance, that of Ceres being rather the greatest;

and the eccentricity of Pallas and Juno is i of their

mean distance, tlie eccentricity of Pallas being a little

greater than that of Juno. We should therefore expect
from the theory, that Pallas and Juno would be con-
siderably smaller than Ceres and Vesta, and that Ceres
should be the larger fragment, and should have an orbit

more analogous in eccentricity and inclination than that

of any of the smaller fragments to the other planets of
the system. In so far as the diameters of the new planets

have been measured, the theory is most strikingly con-
firmed by observation. According to Dr Ilerschel, the

diameter of Ceres is 163 miles, while that of Pallas is

only 80. The observations of Schrocter make Juno con-
siderably less than Ceres ; and though the diameter of
Vesta has not been accurately ascertained, yet the inten-

sity of its light, and the circumstance of its being dis-

tinctly visible to the naked eye, are strong proofs that it

exceeds in magnitude both Pallas and Juno. The strik-

ing resemblance between the two lesser fragments Pal-

las and Juno in their magnitudes, and in the extreme
eccentricity of their orbits, would lead us to anticipate

similar resemblances in the position of their nodes, in

the place of their aphelia, and in the inclination of their

orbits ; while the elements of Ceres and Vesta should
exhibit similar coincidences. Now the inclination of
Ceres is 10°, and that of Vesta 7°

; while the inclination

of Juno is 21°, and that of Pallas 34°
; the two greater

fragments having nearly the same inclination, and keep-
ing near the ecliptic, while the lesser fragments diver!:;e

from the original path, and rise to a great heii;ht above
the ecliptic, and far above the orbits of all the other
planets in the system. The inclination of the orbits of
all the new planets is represented in Plate XXXVII.
Fig. 3. where the greatest angle of divergency is 27° 41'

54*, If it shall be found, from observation, that Vesta is

one of the smaller fragments, \vc may then account for
its position with regard to Ceres, and for the small in-
clination and eccentricity of its orbit, by supposing the
planets Ceres, Pallas, and Juno, to have diverged m the
same plane, and nearly at right angles to the ecliptic, while
Vesta diverged from the direction of the original planet
in a plane parallel with the ecliptic. This will be under-
stood from Fig. 4. where OC is the path of the greater
fragment Ceres ; OJ, OP, the direction in which the
fragments Juno and Pallas were projected, lying in dif-
ferent planes OCJ, OCP ; and OV, tlie direction in which
Vesta was projected in a plane OCV, iiemly perpendi-
cular to the plane OPC. This opinion is strongly con-
firmed by the fact, that the orbit of Vesta is nearer
to the sun than any of the orbits of the other three frag-
ments.

In the position of the nodes, we perceive the same
coincidence. The orbits of Pallas and Juno cut the
ecliptic in the same point, and the nodes of Ceres and
Vesta are not far distant. This will be distinctly seen
in Fig. 5. where the two smaller fragments still keep
together, and the two larger ones are not very remote.

If all the fragments of the original planet had, after
the explosion, been attracted to the larger fragment, it

is obvious that they would all move in the same orbit,
and consequently have the same perihelion. If the frag-
ments received a slight degree of divergency from the
explosive force, and moved in separate orbits, the points
of their perihelion would not coincide, and their separa-
tion would increase with the divergency of the frag-
ments. But since all the fragments partook of the
motion of the primitive planet, the angle of divergency
could never be very great, and therefore we should ex-
pect that all the perihelia of the new planets would be
in the same quarter of the heavens. This theoretical
deduction is most wonderfully confirmed by observation.
It will appear from Fig. 6. where we have projected the
perihelia of the four new planets, that all the peri-
helia are in the same semicircle, and all the aphelia in

the opposite semicircle ; the perihelia of the two larger
fragments, Ceres and Vesta, being near each other, as
mignt have been expected, while tliere is the same proxi-
mity between the perihelia of the lesser fragments Pallas
and Juno.

These singular resemblances in the motions of the
greater fragments, and in those of the lesser fragments,
and the striking coincidences between theory and ob-
servation in the eccentricity of their orbits, in their in-

clination to the ecliptic, in the position of their nodes,
and in the places of their perihelia, are phenomena
which could not possibly result from chance, and which
concur to prove, with an evidence amounting almost to

demonstration, that the four new planets have diverged
from one common node, and have therefore composed a
single planet.

Let us now proceed to consider the other pheno-
mena which might be supposed to accompany this great

convulsion. When the cohesion of the planet was over-

come by the action of the explosive force, a number of
little fragments, detached along with the greater mas-
ses, would, on account of their smallness, be projected

with very great velocity ; and being thrown beyond the

attraction of the larger fragments, might fall towards

the earth when Mars happened to be in the remote part

of his orbit. The central parts of the original planet

being kept in a state of his^h compression by the su-

perincumbent weight, and this compressing force being

4 G 2
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removed by the destruction of the liudy, a number of

lesser fragments might be detached from the larger

masses by a force similar to the first. These frag-

ments will evidently be thrown off «ilh the greatest

velocity, and will always be separated from those parts

which formed the central portions of the primitive

planet. The detached fragments, therefore, which are

projected beyond the attraction of the larger masses,

must always have been torn from the central pans of

the original body ; and it is capable of demonstration,

that the superficial or stratified parts of the planet could

never be projected from the fragments which they ac-

company.
When the portions which are thus detached arrive

within the sphere of the earth's attraction, they may
revolve round that body at different distances, and may
fall upon its surface in consequence of a diminution of

their centrifugal force ; or, being struck by the electric

fluid, they may be precipitated on the earth, and exhibit

all those phenomena which usually accompany the de-

scent of meteoric stones. Hence we perceive the reason

why the fall of these bodies is sometimes attended with

explosions, and sometimes not ; and why they generally

fall obliquely, and sometimes horizontally ; a direction

which they never could assume if they descended from

a state of rest in the atmosphere, or had been projected

from volcanoes on the surface of the earth.

If we compare the specific gravity of meteoric stones

with the density of the new planets, we shall obtain ano-

ther argument in support of the theory. It appears

from the observations of Dr Maskelyne on tlie attraction

of Shehallien, and particularly from the experiments of

Mr Cavendish on the attraction of leaden balls, that the

density of the earth increases towards its centre ; and

therefore the density of the central parts must exceed

the average density of the whole globe. This grada-

tion of density no doubt arises from the weight of the

superincumbent mass; and hence we are fully entitled

to conclude, that the density of the central parts of eve-

ry other planet is greater than the average density of

the body. As it is demonstrable, therefore, that the

fragments of the large planet, which are supposed to

be meteoric stones, must have been detached from the

central parts of the primitive planet, the specific gravi-

ty of meteoric stones ought to exceed the average den-

sity of the planet. According to the observations of

Mr Playfair, the density of Shehallien is only 2.7, while

that of the earth is 4.8; so that the density of the cen-

tral parts of our globe cannot be less than 7 or 8, in or-

der to make up tlie mean density. Now, the density of

the new planets, estimated from their position in the sys-

tem by the method of Lagrange, is nearly 2 ; and reason-

ing from analogy, and following the proportion already

stated in the case of the earth, we should expect that the

average density of meteoric stones should be about 3.2,

which happens to be the exact specific gravity of the

greatest number of these bodies. This coincidence is

truly surprising, and when taken in connection with the

evidence arising from the form and position of the orbits

of the new planets, gives a probability to the theory

which no other hypothesis can claim. Those who
maintain that meteoric stones have fallen from the

moon, or have been produced in our own atmosphere,

have adopted these hypotheses because they had no other

to choose. To suppose that dense bodies, containing

a great proportion of iron, are generated in the air, is

an assumption repugnant to every principle of science

;

and to maintain that they are projected by lunar volca-

noes, when no such volcanoes are known to exist, and
when a force of projection would be requisite, which
has never been exhibited in any volcanic eruption on
our earth, is one of those wanton hypotheses which is

neither suggested by facts, nor founded on analogy. As-
tronomers have indeed perceived some faint gleams of

light in the obscure part of the lunar disc, but this is no
proof that these radiations are the flames of a volcano.

The aeronaut, who is hovering above our own giobe,

might, with equal justice, imagine, that he was soaring

above burning mountains, when he saw merely an acci-

dental fire, or was contemplating tracts of heath that were
occasionally blazing upon its surface.

We shall now conclude this Section, by endeavouring

to answer a very plausible objection which may be urged
against the preceding theory. If meteoric stones are

the fragments of a planet, why are they all of the same
kind ? If our own earth were to be burst in pieces, we
should find among its fragments stones of every descrip-

tion. This objection is founded on the supposition that

the earth is every where stratified, and that there exists

at its centre the same diversity of minerals which occur

at its surface. This opinion is purely hypothetical. We
have scarcely penetrated beyond the surface of the globe,

and we have every reason to believe that the stratifica-

tion is completely superficial. The density of the in-

ternal mass is known to be extremely great, and the

magnetism of the earth demonstrates that this mass must
be either iron stone or melted metals which have the

magnetic virtue. Now, if we suppose the earth to be

burst in pieces by some internal force, it is demonstra-

ble that the smaller fragments that would be projected

beyond its sphere of attraction must come from the cen-

tral parts, and that none of the superficial or stratified

parts would be detached from the fragment to which

they belong. The only way in which we can conceive

the superficial parts of the planet to be affected, is by

the shock given to the fragment on which they rest.

But this shock cannot possibly produce a velocity great-

er than the velocity of the fragment itself; and since

the fragment is supposed by the hypothesis to continue

in an orbit not far from the orbit of the original planet,

its superficial parts must also remain in the same re-

gion of the heavens. The portions of our globe, there-

fore, that would be thrown beyond the reach of its at-

traction, would be the dense parts towards its centre,

which in all probability would be either iron stone, or

melted metals that had the magnetic virtue. Reason-

ing from analogy, therefore, we should draw the same
conclusion respecting the imaginaiy planet between Mars
and Jupiter ; and it is a very singular circumstance, that

meteoric stones contain a great proportion of iron, that

they are endowed with the magnetic virtue, and that

the large meteoric stones which have been found in Si-

beria and in South America are masses of melted iron.

It would not be difficult to anticipate a number of ob-

jections which might be urged against the preceding

theory ; but however formidable these maybe, we ought

to remember, that such difiiculties do not belong to the

hypothesis itself, but arise from our ignorance of the

changes induced upon the fragments during their pas-

sage through the earth's atmosphere ; and that they be-

long equally to every hypothesis that has yet been sug-

gested. It is not fair, therefore, to demand from one

theory an explanation of difficulties which belong to all.

It is sufficient to give a plausible explanation of the phe-



ASTRONOMY COS

nomena; aiicl to combine, under a general principle, the

scaucred iacts tliut caiiiiol otncrwisc be generalized con-

sistently with the established laws and analogies of na-

ture.

Sect. XI. Ju/iitcr.

The planet Jupiter is 89,170 miles in diameter. He
turrib round his axis in 9 hours 55 minutes and 57 se-

conds, and performs his periodical revolution in 4330

days 14 hours and 39 niinules, at the distance of 490

millions ol miles. His form, like that of the Earth and
Mars, is an oblate spheroid, the equatorial being to the

polar diameter as 14 to 13. This result was obtained

from the accurate observations of Dr Herschel; and it

IS a remarkable coincidence between theory and obser-

vation, that, from the influence of the equatorial parts of

Jupiter upon the motion of the nodes of his satellites. La
Place has found the proportion between his equatorial

and polar diameters to be as lOOOOOOO to 9286992; a re-

sult which dift'ers only a very little from the ratio of 14

to 13, and which we regard as the more accurate of the

two. According to Cassini, the difference of Jupiter's

diameters is Jj
; Pound made it t^^.tt' Short -j\, and

Newton -Jj.

When we look at Jupiter through a good telescope,

we perceive several belts or bands extending across his

disc, in lines parallel to his equator. These appi.arances

were first observed by two JcsuIls, Zuppi and Bartoli.

They were afterwards examined in 1633, by Fontana,
Rheita, Riccioli,Grinialdi,andCampani; the last ofwhom,
on the first of July 1664, perceived four dark belts, and
two white ones. These belts are variable, both in num-
ber, distance, and position. Sometimes seven or eight

belts have been observed; and on the 28th May 1780,

Dr Herschel perceived the whole disc of Jupiter co-

vered with small curved belts, or rather lines, that were
not continuous across his disc. This appearance of the

planet is represented in Plate XXXVI. Fig. 10, 1 1. The
parallel belts, however, are most, common ; and in clear

weather may be seen by a good achromatic telescope,

with a magnifying power of 40. The appearance Vv'hich

they exhibit in Dr Hcrschel's telescopes is represented
in Fig. 8. and 9. Sometimes they are interrupted in

their length, as in Fig. 8.; at other times they seem to

increase and diminish alternately, to run into one ano-
ther, or to separate into others of a smaller size. Bright
and dark spots frequently appear in the belts, as repre-
sented in Fig. 9. Some of these revolve with greater
rapidity than others, from which it appears that they
are not permanent spots upon tlie planet itself.

When Jupiter was in his perihelion in 1785 and 1786,

M. Schroeter observed his belts with a four feet New-
tonian telescope, magnifying 150 times. He perceived
upon his disc several new spots, which were black and
round. In 1787, he saw two dark belts in the middle of
Jupiter's disc, and near to them two white and luminous
belts, resembling those which were observed by Cam-
pani. The equatorial zone, which was comprehended
between the two dark belts, had assumed a dark gray
colour, bordering upon yellow. The northern dark belt
then received a sudden increase of size, while the south-
ern one became partly extinguished, and afterwards in-

creased into an uninterrupted belt. The luminous belts
also suflered several changes, growing sometimes nar-
rower, and sometimes one half larger than their original
size.

The appearance of Jupiter, as seen by Schroeter at
the time of its occullation by the moon, on the 7th April
1792, is represeincd in Plate XXXV. Fig. 23. The equa-
torial belt, from a to U was very distinct, consisting of
two zones a h, c d, of a brownish gray colour, separated
by a more luminous interval b c. Two well defined stripes,
which Schroeter had noticed for two years, appeared at
e and ,/, and now crossed the whole disc. Tiie polar
regions at ff and /( appeared more dim and gray than
the bright part of the planet. The most remarkable phe-
nomena, however, were two nebulous undefined spots i

and /-, perceptibly darker than the principal bekrfrf;
and a slill more remarkable spot /, circular and imper-
fectly defined, and somewhat brighter than the luminous
space bccb. A similar spot was observed in 1786 and
1787 in the same part of the planet. At lu*" 40' 50",

the spot? was about the middle of its parallel. Fig. 22.

shows the spots and belts when Jupiter was emerging
from behind the moon, o/i being the outward limb of the
moon, and 7ii n the terminator of the moon, or the boun-
dary between light and darkness.

Different opinions have been entertained by astrono-
mers respecting the cause of the belts and spots of Ju-
piter. By some they have been regarded as clouds, or
as openings in the atmosphere of the planet ; while others
imagine that they are of a more permanent nature, and
arc the marks of great physical revolutions, which arc
perpetually agitating and changing the surface of the

planet. The first of these opinions sufficiently explains
the variations in the form and magnitude of the belts,

but it by no means accounts for the permanence of some
of the spots, and the parallelism of the belts of Jupiter.

The spot first observed by Cassini, which reappeared
eight times between the years 1665 and 1708, could not
possibly be occasioned by any atmospherical variations

;

and its disappearance for five years, between 1708 and
1713, is a presumptive, though not a decisive argument,
that it arose from some changes in the body of the pla-

net. We are, however, rather disposed to think, that,

from the frequent appearance of this spot, it is perma-
nent upon the body of Jupiter, and that its disappearance
is owing to the interposition oi clouds in the atmosphere
of the planet. If it were the elfect of an earthquake or
inundation, and if it were the mark of a new island or
continent, as has been conjectured, upon what principle

can we account for its reappearance in 1713, in precisely

the same form and position? May we not then suppose,
that the clouds of Jupiter, partaking of the great velo-

city of his diurnal motion, are formed into strata paral-

lel with the equator; that the body of Jupiter reflects

less light than the clouds, and that the belts are nothing
more than the body of the planet seen through tlie pa-

rallel interstices which lie between the different strata of

clouds. The permanent spot seen by Cassini, will of

course only be seen when it is immediately below one
of these interstices, and will thei-efore always appear as

if it accompanied one of the belts. It has always been
seen in connection with the great southern belt of Jupi-

ter. The belt indeed has been observed without the spot,

but this was probably owing to a variation in the dis-

tance of the belt from the equator of Jupiter.

The four satellites of Jupiter, which were discovered

by Galileo, may in general be seen with a telescope which
magnifies 30 times. The third and fourth, indeed, have
been sometimes seen with the naked eye, but it is only

when the air is uncommonly pure that we can expect to

be indulged with such a sight. These small bodies have
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been observed by astronomers with great assiduity dur-

ing tlie last century, and the tables of their motions have

been brought to a degree of perfection which the most
sanguine expectations ot astronomers could never have
anticipated. Tiic tables of VVargentin, for finding the

eclipses of these bodies, and the more recent and accu-

rate ones of De Lambre, founded on La Place's theory

of their mutual attractions, have been of essential use to

geographers in enabling them to determine with accu-

racy the longitude of places upon the surface of the earth.

To astronomers, the system of Jupiter and his satellites

is equally interesting. Though a century and a half has

scarcely elapsed since their discovery, yet from the ex-

treme shortness of their revolutions, they present to us

those great and interesting changes, which are not ef-

fected in the course of many centuries in the planetary

system.

In looking at the satellites of Jupiter through a com-
mon telescope, they appear to be of different magni-
tudes ; but their diameters are so extremely small, that

it is impossible to obtain an accurate measure of them
by the application of the micrometer. The eclipses of

these bodies, however, furnish us with a method of es-

timating their magnitude ; for it is evident, that the lar-

gest satellite will take longer time than the smaller

ones to enter into his shadow. In this way M. Bailly

determined the diameters which arc given in the Table
of the elements of Jupiter's satellites, at the end of this

article. The other measures which follow them in the

same Table were deduced by La Place from the masses
of the satellites, and may be considered as very accu-
rate. By comparing the shadows of the satellites when
seen upon the disc of Jupiter, Wargentin found that the

third and fourth were five or six times larger than the

first, and the first twice as great as the second. Accord-
ing to Dr Herschel, the third satellite of Jupiter is

considerably larger than the rest ; the first is a little

larger than the second, and nearly the size of the fourth
;

and the second is a little smaller than the first and fourth,

or the smallest of the four. Hence the Doctor expres-

ses their relative magnitudes thus, 3 2.

When the brilliancy of the satellites of Jupiter is ex-
amined at difl'erent times, it appears to undergo a con-
siderable change. By comparing the mutual positions

of the satellites with the times when they acquire their

maximum of light,Br Herschel concluded, that, like our
moon, they all turned round their axis in the same time
that they performed their revolution round Jupiter.

Maraldi had formerly deduced the same result for the
fourth satellite, by observing the period of its variations.

From the theory of the reciprocal attraction of the
three first satellites, La Place has discovered two very
remarkable theorems concerning their motions. He
found, that the mean motion of thejirst satellite, added to

tivicf the mean motion of the third satellite, is rigorously

equal to thrice the mean motion of the second satellite ;

that is, making m the mean motion of tlie 1st, ?»' that of
the 2d, and m" that of the 3d, we have by the theorem,

»!+2to"^37"', or
m+ 2m"—3;)i'—0.

By taking the mean motion of the satellites for 100 Ju-
lian years, as determined by Dc Lambre, La Place found,
that

m+2m"—3m'~onIy 9 seconds :

a coincidence between theory and observation, which is

truly astonishing.

The second theorem deduced by La Place is equally
curious, though, from particular causes, it does not ac-
cord so well with observation. He found, that the mean
longitude ofthefirst satellite, minus three times that of the
second, plus two times that of the third, is exactly eqical

to a semicircle, or 180 degrees, that is, making / i' I" the
mean longitudes, or epochs of the satellites, we have

/—3/'-f 2/"=:180, by theory.

By taking the real epochs of the three satellites for the
midnight of the 1st January 1750, as determined by Dc
Lambre, we obtain

I—31'+2l"=l 80° 1'3".6.

This result differs only 63 seconds from the theory
;

but the cause of this difference is very satisfactorily

explained by La Place. See Mecanique Celeste, torn,

iv. p. 135, 136.

From the last of these theorems it follows, that the
three first satellites of Jupiter can never be eclipsed at

the same time : For if this were possible, the longitude

of the three satellites would be equal at the time of

their eclipse, that is /~/'^/", consequently,

/_3;'+2/''z=0,

which is impossible. When the second and third satel-

lites are eclipsed at the same time, their longitudes
will be equal, that is, /'"/"; consequently in this case,

the theorem becomes

/—/'=180;

that is, the difference of the longitudes of the first and
second is 180°, but the second being in opposition to

Jupiter at the time of its eclipse, the first satellite must
be distant from it 180°

; consequently, ivhen the second
and THIRD satellites of Jufnter are simultaneously ectifis-

ed, the first is always in conjunction ivith Jupiter. On
the contrary, it is obvious, that when the sun is simulta-

neously eclifised by the second and third satellites, that

is, when they fiass at the same time across his disc, the

FIRST satellite is in o/ifiosition to the filanet.

By following out this principle, we shall find, that

ivhen the first and third satellites are simultaneously

eclifised, the difference between either of their longi'udes

and that of the second is 60° ; for in this case /=/", and

the equation becomes

—3^-|-3/"=180°, or

_/+ /"= 60°.

In like manner we shall find, that ivhen the first and
SECOND are simultaneously eclifised, the difference between

eithrr of their longitudes and that of the third is 90°, or

the third is in quadrature with Jufiiter. For in this case

lz=.l', and hence

—2/'+2/*=180°, and
_ (J^ t"= 90".

It is obvious from these interesting results, that a

wonderful provision is made in the system of Jupiter,

to secure to that planet the benefit of his satellites.

When Jupiter is deprived, at the same instant, of the

light of the first and second satellites, or of the first

and third, the remaining one of the three first cannot



ASTRONOMY 607

possibly be eclipsed at the same time, but Is in such a

point of its orbit as to give considerable liglu to the

planet. The simultaneous eclipse of the second and

third satellites forms an exception to this remark, for,

at the same instant, the first satellite has its dark side

turned to the planet. Even in this case, however, the

Hrst satellite, when emerging from the sun's beams, is

gradually turning more and more of its luminous hemi-

sphere to Jupiter, to supply the loss of light arising

from the want of the other two satellites.

The position of Jupiter's satellites with respect to the

planet, and the figure of their orbits, as seen from the

earth, may be easily found, for any given time, from

Tables that are published in the Tables de Baiin. Their

relative position is given in the A'autical Almanach, for

every day when Jupiter is at such a distance from the

sun that the satellites can be readily seen ; or it may
be easily found, by an instrument called a Jovilabe,

which was first constructed by Flamstead, and after-

wards l)y Cassini. Flamstead's Jovilabe is described in

the P/ii/. Trans. No. 178, and in Whiston's Longitude

JDiscoverid, iffc. A description of Cassini's may be found

in Weidler's F.jcfilicatio Jox'ilabii Cassiniani, 1727, or in

La Lande's Astronomi/., torn. iii. 197.

A complete tabular view of the elements of the satel-

lites of Jupiter will be found among the Tables at the

end of this article. See Cassini Phil. Trans, i. 143.

Cassini Discejitatio Ajiologetica de I\Taculis Joxns et Mar-
tis ann. 1666, 1667. Cassini, A^u-uellcs Decoiivertes dans
ie Globe de Jufiiter, Paris, 1690. Herschel, Phil. Trans.

1781. Schroeter, Phil. Trans. 1792, Part i. p. 355.

Maclaurin, Edinburgh P-ssai/s, y6\. i. p. 184. Schroeter,
Kozier's Journal, vol. xxxii. p. 108. Schroeter, Bei/-

trdge, kc. Berlin, 1788. Herschel, Phil. Trans. 1797,

Part ii. p. 351. Bailly, Mem. Acad. 1771. La Place,

Mecanique Celeste, torn. iv. p. 135, 136. Phil. Mag. vol.

XXV. p. 175.

Sect. XII. On Saturn.

The planet Saturn is 79,042 miles in diameter, and
revolves round the sun in 10746'' 19'' 16", at the distance

of 900 millions of miles. He is distinguished from all

the other planets by a large luminous ring surrounding
his body, which was dicovered by Huygens.
The double ring, which was first observed by Mr

Pound, and the body of Saturn, are represented in Plate

XXXVI. Fig. 12., as they would appear to an eye placed
in a line at right angles to the plane of the ring. In Fig.
13. they are represented as they often appear when seen
from the earth. The double ring consists of two con-
centric rings, detached from each other, and from the
body of the planet, the innemnost of which is nearly
thrice as broad as the outermost. The following are
tlie dimensions of this luminous zone, as determined by
Dr Herschel

:

Inside diameter of the interior ring .

Outside diameter of the interior ring .

Inside diameter of the exterior ring .

Outside diameter of the exterior ring
Breadth of the interior ring 20000
Breadth of the exterior ringf 7200

Miles.

146345
184393
190248
204883

Miles.

Breadth of the dark space between the
two rings 2839

Diameter of the ring, the orbit of the

earth being 1 26.89 It

Angli; which it subtends, wlien seen at the
mean distance of the planet . . . 7' 25".3o2

The ring of Saturn casts a deep sliadow upon the
planet. It is sharply defined hotli in its inner and outer
edge, and appears to be more luminous than Saturn
himself. Hence Ur Ilersclicl has concluded, tiiat it is

not any shining tluid, or aurora borcalis, as some have
imagined, but a solid body, equal in density to the pla-

net. The Doctor is also of opinion, that the edge of the
ring is not flat, but of a spherical or rather spheroidal
form.

In examining the plane of the ring with a powerful
telescope, Dr Herschel perceived, near the extremity
of its arms, or u?;**, several lucid or protuberant points,

which seemed to adhere to the ring.* At first he ima-
gined them to be satellites ; but he afterwards found,
upon careful examination, that none of the satellites-

could exhibit such an appearance; and he therefore con-
cluded, that these lucid points adhered to the ring, and
that the variation in their position arose from a rotation

of the ring round its axis, which he found to be per-
formed in lO'' 32' I5".4. This result is very remarkable;,
for if we conceive a satellite moving round Saturn, and
having for its orbit the mean circumference of the ring-,

and if we calculate, according to the second law of Kep-
ler, its sidereal revolution, we shall find tliat the dura-
tion of its revolution is nearly equal to the revolution of
the ring. According to Dr Robison, the inner edge of
Saturn's ring should revolve in 11'" 16', and the outer
edge in 17'' 10'. Schroeter seems to doubt of the rota- ^
tion of the ring.

The surface of the ring of Saturn does not seem to
be exactly plane. One of the ansae sometimes disap-
pears, and presents its dark edge, while the other ansae
continued to appear, and exhibited a part of its plane
surface. On the 9th October 1714, the ansae appeared
twice as short as usual, and the eastern one much longer
than the western ; and, on the 12th October, S.^.turn was
seen with only its western ansa. On the 11th of Janu-
ary 1774, M. ^lessier observed both tlie ansae completely
detached from the planet, and the eastern one larger
than the other. In 1774, Dr Herschel likewise observed
Saturn with a single ansa. From these observations, it

is natural to conclude, that there are irregularities on
the surface of the ring, and that the disappearance of the
ansae arises from a curvature of its surface.

These inequalities in tlie surface of the ring are con-
sidered by La Place as absolutely necessary for main-
taining the ring in equilibrium round Saturn ; and he
has shewn, that if the ring were a regular body, simi-

lar in all its parts, its equilibrium would be disturbed
by the sliglitest force, such as tlie attraction of a comet
or a satellite ; and that it would finally be precipitated

upon the surface of the planet. Hence this celebrated
philosopher has concluded, that the difTcrent ringst with
which Saturn is encircled, arc irregular solids, of un-
equal breadth in different parts of their circumference,
so that the centres of gravity do not coincide with their

• When the ring of Saturn was extremely oblique to the eye, M. Messier observed upon it several luminous points, which were
greater than tlie delicate line of ii,?ht that foi med the ansse of the rin^.

\ Mr Short assures us, that, with an excelient telescope, he observed the surface of the rin^ divided by several dark conctntti*
lines, which seemed to indicate » number of rings proportional to the number .of dark lines which hg perceived.
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centres of figure ; and thai these centres of gravity

may be considered as so many satellites circulating

round Saturn, at distances depending on the inequality

of the parts of each ring, and with periods of rotation

equal to those of their respective rings. Hence the

ring will turn round its centre of gravity in the same
time that it revolves round Saturn. It is obvious, that

the action of the sun and the satellites of Saturn upon
these rings, ought to produce motions of precession

analogous to those of the earth's equator ; and that as

these motions ought to be different tor each ring, they

ought finally to move in different planes. This result,

however, is contrary to observation ; and, accordingly.

La Place has discovered, that the action of the equator

is the cause which retains all the rings in one plane.

It was from this phenomenon, of which the cause is now
apparent, that he ascertained the rotation of the planet,

before Dr Herschel had determined it by direct obser-

vation. See ]\Iecani(jue Celeste, torn. ii. p. 165, 3T3 ; and
Mem. Acad. Par. 1787.

Not content with explaining the various phenomena
presented by the ring of Saturn, astronomers have tra-

velled beyond the precincts of their science to explain

the manner in which the ring was formed. Maupertuis
has maintained, that this luminous girdle was the tail of

a comet, which the attraction of Saturn had compelled
to circulate round him, {^Viscours sur lajigurc dcs .istres.')

Mairan asserted, that the diameter of the planet was
originally equal to the diameter of its outer ring ; and,

that by some unknown cause, the exterior shell of Sa-

turn was broken into pieces, which were attracted by
his body : But the equatorial parts of the exterior shell

remained entire, and thus formed a ring about the pla-

net. Buffon imaguies that the ring is a part of the

equator, which has been detached by the excess of cen-
* trifugal force. The opinion of La Place upon this subject

is rather singular. When speaking of the sun's atmos-
phere, he observes, " The point where the centrifugal

force balances gravity is so much nearer to the body, in

proportion as its rotatory motion is more rapid. Sup-
posing that the atmosphere extends itself as far as this

limit, and that afterwards it contracts and condenses it-

self, from the effect of cold at the surface of the body,
the rotatory motion would become more and more rapid,

and the farthest limit of the atmosphere would approach
continually to its centre. It will then abandon, succes-
sively, in the plane of its equator, fluid zones, which will

continue to circulate round the body, because their cen-
trifugal force is equal to their gravity. But this equali-

ty not existing relative to those particles of the atmos-
phere, distant from the equator, they will continue to

adhere to it. It is firobable that the rings of Saturn are
similar zones abandoned bij its atmos/zhere." Without
spending time to refute such absurd hypotheses, it may
be sufficient to observe, that we may as well attempt to

account for the formation of the satellites as of the ring

of Saturn; that none of them seem to have been the
effect of any accidental cause ; and that the most rational

solution of the difficulty is to suppose, that when Saturn
was created and launched into the heavens, he was at

the same instant encircled with a luminous ring, to an-
swer some important purpose, which astronomers have
not yet had the sagacity to discover.

When we look with a good telescope at the body of
Saturn, he appears, like most of the other planets, to be
of a spheroidal form, arising from a rapid rotation about
Ih axis. On the 14th September 1789, Pv Herschel

measured his diameter, and found that the equatorial
diameter was 22".8, and the polar diameter 20".6, which
gives the proportion of nearly 10 to U. It appears, how-
ever, from more recent observations made by the same
astronomer, that the polar is to the equatorial diameter
as 32 to 35, or as II to 12 nearly. Till the year 1805
Dr Herschel had always regarded Saturn as an accurate
spheroid; but on the 12th April of that year, he was
struck with a very singular appearance exhibited by the
planet. The flattening at the poles did not seem to be-
gin till a very high latitude ; so that the real figure of
the planet resembled a square, or rather a parallelogram,
with the four corners rounded off deeply, but not so much
as to bring it to a spheroid. After examining Saturn
with his telescopes, and comparing it with the form of
Jupiter, Dr Herschel concluded that this was the real

form of the ring. This form of the planet is represent-
ed in Plate XXXVI. Fig. 13. The following are the
proportional dimensions of Saturn's disc.

Diameter of the greatest curvature.

Equatorial diameter,

Polar diameter,

Latitude of the longest diameter, .

36
35

32
43° 20'

The surface of Saturn is diversified, like that of some
of the other planets, with dark spots and belts. Huy-
gens observed five belts, which were nearly parallel to

the equator. They were also perceived by Cassini and
Messier. Dr Herschel has likewise observed several

belts, which in general are parallel with the ring. On
the nth November 1793, immediately south of the sha-

dow of the ring upon Saturn, he noticed a bright, uniform,

and broad belt, and close to it a broad and darker belt,

divided by two narrow white streaks ; so that he saw five

belts, three of which were dark, and two bright. The
dark belt had a yellowish tinge. These belts generally

cover a larger zone of the disc of Saturn than the belts

of Jupiter occupy upon his surface.

Dr Herschel has likewise perceived dark spots upon
Saturn's disc ; and, by the changes in their position, has

determined the daily rotation of the planet to be per-

formed in 10i> 16' 0".44, round an axis perpendicular to

the plane of the ring. La Place had formerly found,

from theory, that the interior ring ought to perform its

revolution in 10 hours. The ring of Saturn, therefore,

revolves in the same time nearly as the planet, and round

the same axis.

It is well known, that the flattening at the poles of the

Earth, Jupiter, Mars, and Saturn, arises from the centri-

fugal force of their equatorial parts. On account of the

great diameter of Jupiter, and the rapidity of his daily

motion, his equatorial parts move with immense velocity ;

and, therefore, in consequence of their great centrifugal

force, this planet is more flattened at his poles than

either the Earth or Mars. It is remarkable, however,

that Saturn should be more flattened at his poles than

Jupiter, though the velocity of the equatorial parts of

the former, is much less than that of the latter. When
we consider, however, that the ring of Saturn lies in the

plane of his equator, and that it is equally, if not more
dense than the planet, we shall find no difficulty in ac-

counting for the great accumulation of matter at the

equator of Saturn. The ring acts more powerfully upon

the equatorial regions of Saturn than upon any part of

his disc ; and by diminishing the gravity of these parts,

it aids the centrifugal force in flattening the poles of the
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planet. Had Saturn, indeed, never revolved upon its

axis, the action of the ring would, of itself, iiave been

sufficient to give him the lorni ol an oblate spheroid.

The planet Saturn is surrounded with no fewer than

seven satellites, which supply him with light during the

absence ot the Sun. The fourth of these satellites was
first discovered by Huygens, on the i!jlh March 1655.

Cassini discovered the fiftli in October 1671, the third

on asd December 1672, and the first and second in the

month of March 1684. The sixth and seventh satellites,

which were discovered by Dr Herschel in 1789, are

nearer to Saturn than any of the rest, though, to avoid

confusion, they are named in the order of their discovery.

These satellites are all so small, and placed at such a

distance from the Earth, that they cannot be seen unless

vith excellent telescopes. Wargentin saw the five old

satellites with an achromatic telescope of ten feet; and

on the 19th December 1793, Dr Herschel saw them dis-

tinctly with a power oi 60 applied to his ten feet reflec-

tor. The sixth and seventh are the smallest of the whole
;

the first and second are the next smallest; the third is

greater than the first and second ; and the fourth is the

largest of them all. The fifth satellite surpasses all of

them but the fourth in brightness, when it is at its west-

ern elongation from Saturn ; but at other times it is ex-

tremely small, and entirely disappears at its eastern elon-

gation. This phenomenon, which was at first observed

by Cassini, appears lo arise from one part of the satellite

being less luminous than the rest. In consequence of

the rotation of tlie satellite and its axis, this obscure part

of its disc is turned, like the earth's, \W)en it is in the

part of its orbit east of Saturn ; and the luminous part

of its surface becomes visible while it enters into the

western part of its orbit. Dr Herschel observed this

satellite through all the variations of its light ; and con-

cluded, that, like our Moon, and the satellites of Jupiter,

it turned round its axis in the same time that it perform-

ed its revolution round the primary planet. When he
used his twenty feet telescope, he never lost sight of the

satellite, even when its light was most faint.

Thejirst satellite of Saturn revolves at the distance of

4.893 semidiameters of the planet, in 1'' 21'' 18' 26"; the

second at 6.268 semidiameters of Saturn in 2'' 17'' 44' 51"
;

the t/iird at 8.754 semidiameters of Saturn, in 4'' 12'' 25'

11"; the fourth at 20.297 semidiameters of Saturn, in
15<i 22'' 41' 13"

; thefft/i at 59.154 semidiameters of Sa-

turn, in 79'' 7'' 53' 43""; the sixth at 3.080 in 23'' 37' 25";

and the seventh at 3.952 semidiameters of Saturn, in H
8'' 53' 9".

The position of the satellites of Saturn, and the figure

of their orbits, may be easily found for any particular

time, by tables of their motions, calculated by Cassini,

and given in the Tables de Berlin ; and from tables, cal-

culated by Dr Herschel, and published in the Philosofihi-

cal Transactions iov 1790. Their configurations may also

be found by a very simple instrument called a Haturnilahe,

which is described in La Lande's Astronomy, vol iii. p.

203.

The theory of the satellites of this planet is less per-
fect than that of the satellites of Jupiter. The difficulty

of observing their eclipses, and of measuring their elon-

gations from Saturn, have prevented astronomers from
determining with their usual precision, the mean dis-

tances and the revolutions of these secondary planets. In
the position of their orbits, however, there is something
very remarkable. While the orbits of the six inner sa-

tellites, that is the first, second, third, fourth, sixth, and
Vol. II. Part II.

seventh, all lie in the plane of Saturn's ring, the orbit of
the fifth deviates considerably from this plane. La Place
imagines that the accumulation of matter at Saturn's
equatorial parts retains the orbits of the six first satellites

in the plane of the equator, in the same manner as it

maintains the ring in that plane. The action of the sun,
indeed, tends to draw them from the plane ; but the ef-

fect of this action becomes sensible only on the orbit of
the fifth or inner satellite, which sufficiently accounts for

the deviation of its path from the general plane, in which
Saturn constrains the other satellites to move. The or-
bits of the satellites of Saturn move, like those of the
moon, and the satellites of Jupiter, upon fixed planes,
which pass constantly by the nodes of tlie equator and
the orbit of Saturn, between their two last planes. Their
orbits preserve their inclination almost invariable, and
their nodes have a retrograde motion nearly uniform.
A complete tabular view of the elements of the sa-

tellites of Saturn will be found among the Tables at the

end of this article. See Huygens tiystcma Saturnium,

Hag. Com. 1659. Euslachio De Divinis Breois jinno-

tatio in System. A'at. Christ. Hug-eriii, Rom. 1660. Huy-
gens, Bretiis Assertio Systematis Saturnii, Hag. Com.
1660. Cassini, Dccouvcrte des deux ?iottvelles Planetes

autour de Saturnr, Paris, 1673. Cassini, A'ouvelle Decon-
oerte des di-iix Satellites de Sattiryic les Jilus /iroches, Paris,

1686. Pound, Phil. Trans. 1718, p. 773. Maupertuis,
i^/;/7. rra«6'. 1732, p. 240. Varelaz, 7^A;7. Trans, mi,
p. 113. Messier, Mem. .'lead. Par. 1774, p. 49 ; and Phil.

Trans. 1776, p. 543. Yioziev's Joui-nal, xi. p. 77. 381.

Herschel, Phil. Trans. 1790, p. 1 ; 1792, p. 1 ; 1794, p.

28, 48 ; 1805. La Place, Mem. Acad. Par. 1787. Me-
caniijue Celeste, torn. iv. p. 173, 185. Systeme du Monde

y

p. 246.

Sect. XIII. On the Georgium S'idus.

From inequalities in the motion of Jupiter and Saturn,

which coidd not be accounted for from the mutual ac-

tion of these planets, it was inferred by some astrono-

mers that there existed beyond the orbit of Saturn ano-

ther planet, by whose action these irregularities were
produced. This happy conjecture was confirmed on
the 13th March, 1781, when Dr Herschel discovered a

new planet, which, in compliment to his royal patron,

he called the Georgium Sidus, though on the continent

it is better known by the name of Herschel, or Uranus.

This new planet, which had been formerly observed as

a small star by Flamstead, Mayer, and Le Monnier, and
introduced into their catalogues of the fixed stars, is

situated beyond the orbit of Saturn, at the distance of

1,800,000,000 miles from the centre of the system, and
performs its sidereal revolution round the sun in 83

years, 150 days, and 18 hours. Its diameter is about 4 J-

times larger than that of the earth, being nearly 35,112

English miles. When seen from the earth, its apparent

diameter, or the angle which it subtends at the eye, is

3" 32'", and its mean diameter, as seen from the sun, is

4". As the distance of the Georgium Sidus from the

sun is twice as great as that of Saturn, it can scarcely

be distinguished by the naked eye. When the sky,

however, is serene, it appears like a fixed star of the

sixth magnitude, with a bluish white light, and a bril-

liancy between that of Venus and the Moon ; but with a

power of 200 or 300, its disc is visible and well defined.

The want of light, arising from the great distance of

this planet from the sun, is supplied by six satellites, all

of which were discovered by Dr Herschel. Tlie /rsi
4H
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satellite is 25". 5 distant from its primary, and revolves

round it in 5 days, 21 hours, 25 minutes. The seco7ul

satellite is 3j".9 distant froni the planet, and performs

its revolution in 8 days, 17 hours, 1 minute, 19 seconds.

The distance of the third satellite is 38".57, and its pe-

riodic lime 10 days, 23 hours, 4 minutes. The distance

of the fourth satellite is 44" 22, and the time of its pe-

riodical revolution 13 days, II hours, 5 minutes, 1".5.

The distance of the ffth satellite is about I' 2b".44, and

its revolution is completed in 58 days, 1 hour, 49 mi-

nutes. The sixth satellite is placed at the distance of

2' 56".88 from the primary, and will therefore require

107 days, 16 hours, 40 minutes, to complete one revo-

lution. The second and fourth of these satellites were

discovered by Dr Herschel on the 11th January, 1787.

The other four were discovered in 1790 and 1794, but

their distances and periodic times have not been so ac-

curately ascertained as the other two. It is a remark-

able circumstance, however, that all the six satellites

move in a retrograde direction, and in orbits lying in the

same plane, and almost perpendicular to the ecliptic.

Dr Herschel remarks, that we shall have eclipses of

them in 1818, when they will appear to ascend through

the shadow of the planet in a direction almost perpen-

dicular to the ecliptic.

According to La Place, the first five satellites of the

Georgium Sid us may be retained in their orbits by the

action of its equator, and the sixth by the action of the

interior satellites; and hence he concludes, that this

planet revolves about an axis very little inclined to the

ecliptic, and that the time of its diurnal rotation cannot

be much less than that of Jupiter or Saturn. Schroeter

suspects, from the appearance of the disc of the Geor-
gium Sidus at particular times, that considerable

changes are going on in its atmosphere. See Herschel,

Phil. Trans. 1781, p. 492. Id. Id. 1783. Id. Id. 1788,

p. 364. Schroeter, Lilienthalische Beobachtungen der

neu entdecken plancten Ceres., Sec. § 22. La Place, Me-
raniijue Celeste, tom. iii. p. 144; torn. iv. p. 190.

CHAP. H.

On the PhenomeJta of the Planetary Syste}n, as seen

from the Harlh.

In the preceding Chapter, we have given a full ac-

count of the bodies which compose the planetary sys-

tem. Wc shall now proceed to explain the various

phenomena which these bodies exhibit to a spectator

placed on the surlace of our own earth.

Sect. L Phenomena of the Sun as seen from our Kartli-

The phenomenon which first arrests the attention of

an inhabitant of the eartli,is the apparent motion of the

sun through the heavens. After ascending above the

horizon, his height gradually increases; and when he

has reached the highest point of his path, his altitude

begins to diminish, till he sinks below the horizon, and
withdraws the cheering influence which he had shed
over nature. After continuing invisible for some time,

the sun reappears near the same place where he for-

merly rose to our view. He again traverses the hea-
vens, and sinks below the verge of the distant landscape.

Since the sun is stationary in the centre of the planetary

system, as will afterwards be proved, his apparent mo-
tion through the heavens must arise from the motion of

the earth about its axis, in the same way as a piece of

matter, whirled about in the air, turns round an axis, or

a line joining two opposite points of it which are at rest.

In order to understand this, let S, Plate XXXVII. Fig.

7. be the sun, and ABCD the earth, having any form,

however irregular, and turning round the point P, in

the direction ABC. When the spectator is at D, the

sun is evidently invisible to him; but when, by the mo-
tion of the earth about P, the spectator has reached A,
the sun S will then become visible, and will appear to

rise above the horizon. When the spectator reaches a,

the height of the sun will have considerably increased.

When he arrives at B, the sun will have attained the

highest part of his path through the heavens. When
the spectator is at A, the height of the sun has diminish-

ed ; and when the spectator comes to c, the sun appears
to sink below the horizon. During the motion of the

spectator through the space CDA, he is nearly involved

in darkness, till the sun again rises to him, when he has
arrived at the point A. When the spectator is at B,
where the sun appears to be at his highest point above
the horizon, the sun is said to have come to the meri-
dian of the place, or observer, at B, or to be directly

south. The time which elapses between the arrival of

the sun at the meridian of any place B, and his subse-

quent arrival at the same meridian, is called a day., and
is obviously equal to the time in which the earth turns

round its axis, or in which the spectator moves from B
to B again, the earth and sun being supposed at rest.

This interval is the universal standard adopted by all

nations for the jrieasure of time. It is divided into 24

equal parts, called hours, each of which are subdivided

into 60 equal parts, called 7?iinutcs, and each minute into

60 equal parts, called seconds.

When we examine the motions of the sun with a little

more attention, we shall find that he has another motion
in the heavens, opposite to his apparent daily motion
from east to west. This phenomenon may be distinctly

observed, by marking, on any clear evening, a bright

star which is first visible after sunset near the place

where the sun sunk below the horizon. On the follow-

ing evening the star will cease to become visible, on
account of the approach of the sun; and all the stars to

the east of it will be successively eclipsed by the rays

of the sun, till he has made a complete revolution in the

heavens. The motion of the sun from west to east, or

the path which he describes, may be more accurately

ascertained, by observing every day the point of the

heavens which comes to the meridian with the sun, and
its altitude above the horizon. By this means a series

of points will be obtained, which will mark the apparent

path of the sun. The line which is thus traced among
the fixed stars, and which is called the Ecli/ilic, will be
found to be inclined to the equator, at an angle of 23"

28', cutting it in two opposite points. Thus, in Plate

XXXIV. Fig. 3. if NjESJE be the earth, NS the axis

on which it revolves, jEjE the equator, then the sun's

path in the heavens, or the ecliptic, will be EE, inclined

to the equator at an angle ECjE of 23" 28'. The circle

ab, parallel to the equator Mj&, and distant from it 23°

28', is called the Tro/iic cf Cancer; and the circle ed, at

the same distance south of the equator, is called the

Trojiic of Ca/iricoi-71. The circle ef 23° 28' distant from
the north pole N, is called the Arctic Circle ; and the

circle c;h, at the same distance from the south pole, is

called the Antarctic Circle. All these circles, which ap-

pear in the figure only as straight lines, together with
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ilie equator and ecliptic, were calleid the Circles of the

S/ihere. If L be any place upon the globe, suppose Lon-
don, the line or circle ////, passing tlirougii it, and paral-

lel to the equator, is called the Parallel <jf l.'jndon ; and
the circle NLS, perpendicular to the eciuator, is called

the Meridian of London^ot Hour Circle.

The apparent motion of the sun from west to east,

evidently arises from the motion of the cartli in the

same direction, and in the same plane. If the earth is

in any point of its orbit, the sun will always be seen in

the opposite point of the heavens. When the earth

moves one degree to the east, the sun will appear also

to move one degree in the opposite direction ; and when
the eartl> has completed one revolution in its orbit, the

sun will appear to have completed a revoluiion in the

heavens. Hence it lollows, that the ecliptic, or the ap-

parent path of the sun in the heavens, is the path, or

orbit, in which the earth revolves round the sun; and
that the earth's equator is inclined 23" 28' to its annual

orbit, or, what is the same thing, that the earth's axis

is inclined 66° 32' to its path round the sun. This posi-

tion of the earth during its annual motion, is represented

in Plate XXXVII. Fig. 8. where ABCD is the orbit of

the earth round the sun, and ns the earth's axis inclined
66° 32' to its orbit.

While the sun appears to have a daily motion from
cast to west, and an annual motion in the opposite direc-

tion, his height, when he comes to the meridian of any
place, and his continuance above the horizon, are per-

petually varying. On the 21st of March he rises at six

in the morning, and reaches the western horizon, after

having continued for twelve hours to shed a sober light

over the earth, and to cheer it with the genial tempera-
ture of spring. During the remaining days of March,
the whole of May, and the greater part of June, his me-
ridian altitude gradually increases: he lingers above
the horizon during a longer period, and man is obliged

to shelter himself irom the fervour of his heat, and the

dazzling brilliancy of his rays. On the 21st of June,
his meridian altitude, having reached its maximum, be-
gins to diminish till the 21st of September, when it is

exactly the same as it was on the 21st of March, and
when he remains above the horizon during the same
period. The length of the day continues to diminish,
with tffe diminishing altitude of the sun, till the 21st of
December, when he continues only about eight hours
above the horizon, and wJien the obliquity of his rays
deprives them of their usual heal, and brings on the

dulness and the rigour of winter. After the 21st of
December, the meridian altitude of the sun, and the
length of the day, gradually increase ; and the same
phenomena are repeated, in a similar order, during
every revolution of the sun.

In order to explain the phenomena of the seasons, let

ABCD, Plate XXXVII. Fig. 8. be the*orbitof the earth
seen obliquely, and let A, B, C, D be the earth in four

different parts of its orbit, and illuminated by the sun,

and having its axis ns inclined 66° 32' to the plane of its

annual orbit. Let e be the equator, a the tropic of Can-
cer, b the tropic of Capricorn, and c the arctic circle.

When the earth is in the position A, which it has on the
21st of June, the sun is 23° 28' above the equator e, and
as he enlightens only one hemisphere, or one-half of the
earth, the north pole n will be illuminated, and the light

will extend 23° 28' beyond the pole to the arctic circle.

While the earth, therefore, turns round upon its axis

71S, the part of the earth included within the arctic circle

will be enlightened during the whole diurnal revolution
of the earth, and the inhabitants will be blessed with
perpetual day. For the same reason, tlic iiart of the
earth included within the antarctic circle will be in-
volved in constant darkness during the earth's rotation.
The regions adjacent to the arctic circle will, during a
part of the earth's revolution, come into the dark hemi-
sphere, but they will continue much longer in the illu-
minated hemisphere

; and therefore, between the arctic
circle and the equator, the days will be longer than the
nights. At the equator the days will be exactly equal
to the nights

; and between the equator and the antarctic
circle the nights will be longer than the days. These
phenomena will perhaps be belter understood from Plate
XXXVII. Fig. 9. where the earth is represented as if

it were seen by an observer above the plane of its orbit,
looking down upon its north pole P, & being the equa-
tor, T the tropic of Cancer, the dotted circle the parallel
of London, U the arctic circle, P I, P II, P III, &c. the
hour circles, or meridians, meeting at the pole P, and
the shaded hemisphere VI, XII, VI, the half of the
earth which is involved in darkness. Now it is obvious,
that when the earth is between B and C, on the 21st of
June, the arctic circle is completely in the enlightened
hemisphere. The parallel of London is about eight
hours in the dark, and sixteen in the enlightened hemi-
sphere ; and the equator is six hours in the one hemi-
sphere, and six in the other. When the earth has this
position wilh regard to the sun, the sun is said to be in

the summer solstice to the inhabitants of the northern
hemisphere.
As the earth advances from A to B in Fig. 8. or from

the position between B, C to the position between A, II

in Fig. 9. the boundary between its light and dark
hemisphere approaches gradually to the poles ; and on
the 21st of September, when it has the position B,
Fig. 8. or the position between A and H in Fig. 9. this ^k
boundary passes through both poles ; so that in every ^^
part of the world the days and nights are equal, or the
sun is 12 hours above the horizon, and 12 hours below it.

This will appear from Fig. 9. where the parallel or
circle of every place upon the surface of the earth is out
into two equal halves l)y the boundary of light and d3 \-

ness. In this position the sun is said to be in the aut/^.n-

nal equinox.

In the progress of the sun from B to C, Fig. 8. or
from the position between A,H to the position between
G,F, the boundary between light and darkness gradually
encroaches upon the region within the arctic 0rcle, till,

on the 21st of December, when it has the position GF,
the whole of the arctic circle is involved in darkness,
and tiie parallels on the nortli of the equator are as much
in the dark as they were in the light on the 2 ! st of June

;

the winter nights being as long as the summer davs,
and the winter days as long as the summer nights. The
sun is now said to be in the winter solstice.

While the earth continues to advance towards D, in

Fig. 8. or to the position between E.D in Fig. 9. the
arctic regions gradually come into the enlishlened hem-
isphere ; and when the eartli has reached the position

ED, on the 21st of March, the boundary of liglit and dark-
ness passes tlirough both poles as on the 2 1st of Septem-
ber, and the days and nights arc equal over the whole
world. In this position of the earth the sun is said to be
in the vernal e(|uinox.

In the preceding explanation of the seasons, wc have
attended chiefly to the phenomena in the northern hemi-

4 H 2



612 ASTRONOMY.

sphere whicli we iiihabil. liuUc southern hemisphere

the phenomena are directly the reverse, tlie autumnal

equinox corresponding with the vernal equinox, and the

summer with the winter solstice.

The change of the seasons, and the variations in the

meridian altitude of the sun, and in the length of the

day, may be well illustrated by means of a common ter-

restrial globe, with its axis inclined 66^ 32' to the wooden

horizon. Place a lamp on the floor, at the same height

with the wooden horizon, and carry the globe in a circle

round the lamp, its axis of rotation being always pa-

rallel to itself. The lamp will then represent the sun,

and the wooden horizon the plane of the ecliptic. In

every position of the globe the lamp will be in the

plane of the ecliptic ; and the artificial globe, when

turned round its axis at the same time that it moves

round the lamp, will exhibit all the phenomena of the

seasons.

If we examine the sun still more attentively at dif-

ferent times of the year, and measure his diameter with

an accurate micrometer, we shall find, that on the 21st

of iMarch 1810, for example, his diameter is 32' 23".2.

It then diminishes gradually till the beginning of July,

when it is 31' 31". It then increases till the beginning of

January 1811, when it becomes 52' 35".6, and it again

begins to diminish. These variations in the apparent

diameter of the sun, or in the angle subtended by that

body at the earth, must arise from a constant variation

in the distance of the earth from the sun ; for the angle

subtended by any body is always inversely proportional

to its distance from the observer. The changes in the

sun's diameter correspond exactly with the supposi-

tion that the earth moves in an elliptical orbit round the

sun, placed in one of its foci, S, Plate XXXIV. Fig. 1 :

the sun being at A in the beginning of July, at D in the

beginning of October, at B in the beginning of January,

and at C in the beginning of April.

As the earth's annual orbit ADBC is elliptical, the sun

being situated in one of the foci S, the earth will be

nearer the sun at A than at B, and ought therefore to

feel the sun's heat more powerfully when it is at A.

Since the orbit of the earth, however, differs very little

from a circle, the eccentricity SC being only j\ of the

mean distance SD, the diflerence of heat experienced

by the earth at A and B will be very trifling ; and as the

earth happens to be in its perihelion A in the middle of

our winter, the only effect of its proximity to the sun is

to diminish a little the severity of winter. The heat of

summer, l^refore, and the cold of winter, must arise

from the difference in the meridian altitudes of the sim,

and in the time of his continuance above the horizon.

In summer, the solar rays fall almost perpendicularly

upon the earth, and the powerful heat which they thus

produce is accumulated during the long period which
the sun continues above the horizon ; so that the effect pro-

duced during the day has scarcely been diminished by

the nocturnal absence of the sun, than he again rises to

increase the temperature of the earth. In winter, the

rays of the sun fall so obliejucly on the earth, that they

scarcely generate any sensible warmth, and the little

effect which they do produce is completely undone by

the length of the winter nights. By holding the hand ob-

liquely to the fire or to the sun, the weakness of the ob-

lique rays that fall upon the palm of the hand, and the

strength of the perpendicular ones that fall upon the edge

of the hand, will illustrate the preceding explanation of

the varying temperature of the seasons^.

If the earth were absolutely fixed when it turned round
its axis, the time that elapsed between the sun's passing
any meridian and arriving at that meridian again, would
always be e(|ual to the time in which the earth performed
one complete revolution about its axis : But as the earth
moves nearly a degree in its orbit while it performs ona
diurnal revolution, the length of a revolution must al-

ways be less than 24 hours, the time which elapses
between the arrival of the sun at the meridian in two
successive days. Instead of supposing the earth to move
in its orbit, in the direction CA, Plate XXXVII. Fig. 7.,

let us suppose, which is the same thing, that the sun
moves in the opposite direction from S to s, while the
earth makes one complete turn upon its axis. Now when
the sun is at S, he is in the meridian of tlie place B ; but
when the place B is carried round to B again, the sun
has got to *, so that the place B must move on to 3, be-
fore the sun is in its meridian, consequently it has per-
formed a revolution and part of a revolution Bp. The
time in which B moves to /3 is evidently the same por-
tion of 24 hours, as the part S« is of a whole revolution of

the sun round the earth ; but the sun in one day moves
through Ss, or 59' 8".3, therefore 560 : 59' S"3zi24h : 3'

S6".6. Hence 24''—3' 5 6".6—2 3 '•-5 5' 3".4, the real time in

which the earth performs a revolution about its axis. As
the stars do not change their place like the sun, they will

appear to go round the earth in 23'' 56' 3". 4, so that this

is called the Sidereal clay, and 24 hours the Sola?- day.

Hence in 365 solar days the earth will perform 366 re-

volutions about its axis.

As the motion of the earth about its axis is perfect-

ly uniform, the sidereal days are always of the same
length ; but as the apparent path of the sun, or the

orbit of the earth, is inclined to the axis of the earth's

rotation, and as the earth moves with different veloci-

ties in his annual orbit, the solar, or natural days, are

sometimes greater than 24 hours, as shewn by a good
time-piece, and sometimes less ; and hence the time

shewn by a well-regulated clock and an accurate sun-

dial is almost never the same. The difference be-

tween the time shewn by the clock and the time shewn
by the sun-dial is called the equation of time, or the equa-

tion of natural days. As the equation of time arises

from two causes, from the inclination of the earth's axis

to its orbit, and from its unequal motion round tne sun,

we shall endeavour to explain the effects which arise from
these separate causes.

As the plane of the earth's equator is perpendicular

to its axis of rotation, equal portions of the equator will

pass over the meridian in equal times ; but on account

of the obliquity of the ecliptic to the earth's axis, unequal

portions of the ecliptic will pass the meridian in equal

times. In order to explain this, let Z T - =^ be the

earth, afifc/c/", ^c- its equator, Z/z its axis, ABODE, &c.

the northern half of the ecliptic from T to =2=, or that

nearest the eye, and MNOPQ, &;c. the southern half of

the ecliptic, on the other side of the earth. Let the dis-

tance between the points f A, AB, BC, Stc. be equal

portions of the ecliptic described by the sun in equal

portions of time, and T a-, ab, be, ed, Sec. will be equal

portions oi the equator which a sun moving in the eeiua-

tor would describe in equal portions of tune, and which

correspond to the motions of a well-regulated clock.

Let us suppose that a fictitious sun moves in the equator

in the direction T abed, and that the real sun moves in

the ecliptic in the direction V ABCD, while the earth

turns round its axis in the opposite direction m, n, o, fi ;
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and let us suppose that Z "Y*
~ is a fixed meridian. If

the two suns set out at the same point T where the

equator cuts the ecliptic, and where the real sun is on the

21st of INIarch, they will obviously come to the meridian

at the same instant, so that the time shewn by the clock

will coincide with the time shewn by the dial. When
the fictitious sun has got to a in the equator, the real

Sim has only reached the point A in the ecliptic ; but

A is nearer to the meridian Z f z than the point a, and
therefore the real sun will come sooner to the meridian
than the fictitious one, and the dial will be faster than

the clock. The same will happen during the motion of

the sun through the quadrant T 1') iu which the points

A, B, C, D, E, are nearer to the fixed meridian than the

points in the equator abcde. When the two suns reach

the points V,J\ which they do on the 21st of June, they
will both come to the meridian at the same instant, and
the dial and clock will coincide.

During the motion of the sun through the second qua-
drant F =2=, the points G, H, I, K, L, are farther from the

meridian Z V z than the points g-, A, i, k, I, and there-

fore the real sun will come later to the meridian than
the fictitious one, and the dial will be behind the clock
till the 21st of September, when both suns reach the

point ^, and when the dial and clock will again coin-

cide.

In the motion of the two suns through the third qua-

drant t^Rz^r, the points M, N, O, P, Q, counting in the

direction QPONM =i: F T) are nearer the meridian than

the points vi, ?;, o, /;, i/, in the equator, and therefore the

real sun will come sooner to the meridian than the ficti-

tious sun, and the dial will be before the clock. When
both the suns arrive at R, r, on the 2 1st of December,
they are equidistant from the fixed meridian, and the dial

and clock again coincide.

While the two suns are describing the last quadrant
R V, r ^, the points S, T, U, V, W,are farther from the

meridian Z T - than the points, s, I, u, v, if, and conse-

quently the dial will be Ijchind the clock, till the sun
reach the point V on the 2 1 st of March, when they again
coincide. The difference between the arrival of the two
suns at the meridian will be seen from the following

Table :

First part of the equa- T O' 0" Mar. 21. ^
tion of time at A, 4 46 April 5. |

B,
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By comparing this Table with the preceding, it will

appear, that from the first cause, viz. the obliquity of

the equator to the ecliptic, the equation of time is on

the 21st of March O' 0", and by the second cause, viz.

the unequal motion of the sun, it is 7' 39"
; so that the

whole equation is 7' 39". On the 5th of April, the equa-

tion is 4' 46" by the first cause, and 7' 38" by the second

cause ; and since the dial is faster than the clock in the

one case, and slower than tlie clock in the other case,

the difference of these will be the whole equation, viz.

2' 52", the difference between the dial and a well-regu-

lated clock.. By combining the two parts of the equa-

tion of time in this manner, subtracting them when the

dial is slower from the one cause and faster from the

other, and adding them when the dial is slower or faster

from both causes, we shall have the whole equation

thus:

Whole equation of time 7' 39" March 21. Dial slower.

2 52 April 5. Dial slower.

1 17 April 21. Dial faster.

3 48 May 6. Dial faster.

3 58 May 21. Dial faster.

2 3 June 6. Dial faster.

1 3 June 22. Dial slower.

The numbers in the preceding tables are not very accu-

rate ; but a correct Table of the equation of time will

be found among those at the end of this article. The
time shewn by the sun dial is called alifiarent time, and

that which is shewn by a well-regulated clock is called

jnean time.

In order to regulate clocks and watches, or to set a

sun dial due north and south, it is necessary to have a

meridian line, which may be drawn in the following

manner. On a flat board, about a foot in diameter, and

set exactly level in a place where the sun shines during

the greater part of the day, draw five or six concentric

circles about a quarter of an inch from each other, the

outermost being nearly the size of the board. In the

centre of the circles, fix an iron or brass pin with a

round blunt point in a perpendicular position, being

about one-tenth of an inch thick, and of such a length

that its shadow may fall within the innermost circle for

at least four hours in the middle of the day. The per-

pendicularity of the pin may be ascertained, by trying

with a pair of compasses if the point of the pin is equi-

distant from two or three points of any of the concentric

circles. Between 8 and 10 in the morning of a clear

day, observe when the shadow of the blunt part of the

pin touches the different circles in succession, and make
marks at these points of the circles. In the afternoon

of the same day, between 2 and 4 o'clock, observe again

when the extremity of the pin's shadow touches each

circle, and make similar marks as before. Find with

a pair of compasses the middle point between any of the

two points in the same circle, and a line joining that

point and the centre of the circle will be a true meri-

dian line, because the sun had evidently the same alti-

tude when the shadow of the pin touched the two points

in the same circle, and the sun has equal altitudes at

equal distances from the meridian. In order to prevent

any error from the position of the pin, it might be ad-

visable first to fix the wire in the board, and in a small

hole in its top to place one of the legs of the compasses,

and describe the difierent concentric circles.

The exact time of noon may also be found, by taking

the altitude of the sun w ith a small quadrant between 8

and 10 o'clock in the forenoon, and marking the time
by the clock or watch, suppose S*" 40' 8". Observe in

the afternoon when the sun has the same altitude, and
suppose that this is at 2'> 58' 30", or 14'' 58' 3o". Then
we have.

To the time in the morning, when the sun
had a certain altitude 8'' 40' 8"

Add the time in the afternoon, when he had
the same altitude 14 58 30

Sum . . . . . .23 38 38

Half II 49 19

Subtract from 1 SI- . . 12

Clock too slow . 10' 41"

As the altitude of the sun changes very fast about 9

in the morning and 3 in the afternoon, a slight error in

taking the altitude will produce no perceptible error in

the result.

The two preceding methods of finding the true time
of noon, are. founded on the supposition that the sun
does not change his place during the interval between
the observations. This, however, is not the case, for

there is a perceptible change in the sun's declination in

the space of four or six hours ; and it is obvious, that

if the sun's declination is diminishing as it is from the

2Ist of June to the 21st of December, the time of the

afternoon observation is too early, for the sun's altitude

has diminished from the diminution of his declination,

and consequently the time of noon is found earlier than

it ought to be. In the same manner, it will appear, that

from the 21st of December till the 21st of June, when
the sun's declination is increasing, the time of noon will

be found too late. Tables containing the correction

which ought to be applied in these cases, will be found
at the end of the article. See also Practical Astro-
nomy.
At particular times, sometimes once and sometimes

twice in a year, the light of the sun is interrupted by an
opaque body, which covers more or less of his disc.

This is called an eclipse of the sun, but as it is occasion-

ed by the interposition of the moon, we shall refer the

consideration of eclipses to another Section.

Sect. II. Phenomena of the two Inferior Planets, Mer-
cury and Venus.

By observing the apparent motions of Mercury and

Venus, it will appear that they always keep near the

sun. On this account Mercury is very seldom seen. He
appears a little before the rising, and a little after the

setting of the sun. His distance from that luminary

never exceeds 27 degrees, and the difference between
the rising or setting of Mercury and that of the Sun is

never greater than l^ 50'. When Mercury first begins

to appear after sunset in the west, he resembles a bril-

liant twinkling star, nearly obscured by tlie glare of

twilight. On the succeeding evening, his distance from
the sun increases till it becomes about 22°, when he is

said to be at his greatest elongation from the sun. The
planet then appears stationary, and afterwards moves
bac'Kwards in a retrograde direction to the sun. .A.fter

having tlien plunged into the sun's rays, Mercury may
be seen in the morning before sunrise. His distance

from the sun again increases till it is about 22°, when
being a second time stationary, he again returns towards
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the sun. The greatest elongation of Mercury is not

i-.lways 22°, but varies from 17° 30' to 28° 20*.

The cause of these plienomena will be understood
iVora Plate XXXVIII, Fig. 3, where GNT is a portion

of the heavens lying in the plane of the ecliptic, a, b, r,

'') ^yf> S"> '') &c. the orbit of the Earth, and 1, 2, 3, 4, 5,

&c. the orbit of Mercury, the two planets revolving

round the Sun S in the order of the figures and letters.

The orbit of Mercury is divided into 12 equal pans, !,

2 ; 2, 3, &c. each of which he describes in 7i days, and
a portion of the Earth's orbit described by that body
in the time that Mercury performs two complete revo-

lutions, is divided into 24 equal parts. Let us now sup-

pose that Mercury is at the point 1 in his orbit when
the earth is at the point a, Mercury will then appear in

the heavens at A, in the direction of the line aA. In the

space of 7^ days. Mercury will have got to 2, while the

Earth has reached 6, and therefore Mercury will , ppear
atB. By taking the successive simultaneous positions of

Mercury and the Earth, and producing the line which
joins them to the heavens GNT, we shall find that

Mercury will have successively the positions ABCDE
FGHIKLMNOPQRSTUVWXYZ. From A to C, his

apparent motion will appear direct, or in the direction

of his real motion. From C to G, his motion will be

letrograde, or contrary to his real motion. At G he will

appear to stand still, and his motion will then be direct
through the whole aroli GOT. At T he will again
appear stationary, and will afterwards move in a retro-
grade direction from U along the arch TUVWX. At
X he will again appear stationary, and will then move
directly from X to Z. The apparent longitude of Mer-
cury, or of any other planet as seen from the Earth, is
called his geocentric longitude, and when seen from the
Sun, his /leliocentric longitude. When the Earth is at n,
and Mercury at 7, so as to be between the Earth and
the Sun, he is said to be in inferior conjunction with the
sun; and when the earth is at ji, and Mercury at 12, so
as to be behind the sun, he is said to be in nu/ierior con-
junction with that luminary. At 7 Mercury is also said
to be in his //cri^ce, or nearest the earth, and at 1 in his
a/wgee, or farthest from the earth. The anomnhj of com-
mutation of Mercury, or any other planet, is the angle
formed at the sun by two lines, drawn to the sun from
the earth and the planet.

If wc suppose that Mercury is in his perihelion at the
point of his first station, after being in superior conjunc-
tion with the sun, which is supposed to be in 8° of lon-
gitude, while the earth is in aphelion ; and that Mercury
is in his aphelion while the earth is in perihelion, wc
shall have the Ibllovvina; results:

Mercury in Perihelion. Mercury in Aplielion.
Earth in ApheliDn. Earth in Perihelion.

Difference between the longitude of the sun and the heliocentric

longitude of Mercury, 4' 14° 1' SO" Ss 6° 17' 10"

Elongation of Mercury in the first station, 15 23 34.5 18 39 23.1
Arch of tlie ecliptic described by the earth during the retrogradation, 20 30 31.7 23 56 5.6
Heliocentric motion of Mercury in the same time, 3 21 5 28 2 12 47 47.8
Elongation of Mercury at the end of the retrogradation, 20 50 55.1 14 48 38.8
Geocentric longitude of Mercury at the end of the retrogradation, the

longitude of the sun being now 0' 20" 30' 3 1".7, 1 ! 29 39 36.6 9 7 26 8
Arch of Mercury's retrogradation, 15 43 57.9 9 21 56.3
Duration of Mercury's retrogradation, 21 days 12 hours 23 davs 12 hours

The apparent motions of Venus are exactly the same the morning star. She sometimes shines with such a
as those of Mercury, and may be explained in the very dazzlint; splendour, that she has been seen in the day
same manner, with this difference only, thdt Venus goes time. Tiiis singular phenomenon was observed at Lon-
to a greater distance from the sun than Mercury, vary- don in 1716 on the 21st of July, and at Paris in 1750.
ing between 44" 57' and 47° 48', and that from the slow- The light of Venus is most brilliant when her elonga-
ness of her motion her stations and retrogradations re- tion from the sun is 39° 2' 3", about 69 days before and
turn less frequently. When Venus appears in the even- after her inferior conjunction with the sun.
ing after sunset, she is called the evening star ; and when The following Table contains the elements of the sta-
she rises in the morning before sunrise she is called tions and retrogradations of Venus.

Venus in Perihelion. Venus in Aphelion.
Eartli in Aphelion. Earth in Perihelion.

Difference between the longitude of the sun and the heliocentric lon-

gitude of Venus, 5' 15° 35' 20" 5' 18° 24' 50"

Elongation of Venus in the first station, 29 6 42.2 28 27 59.8
Arch of the ecliptic described by the earth during a retrogradation, 1 1 1 35 8.4 1 II 33 11.6

Arch of the ecliptic described by Venus, 2 10 24 13.5 2 4 44 18.8

Elongation of Venus at the end of the retrogradatio!!, 29 40 41.6 27 40 9.7

Geocentric longitudv of Venus at the end of the retrogradation, . . 1 1 54 26.8 13 53 1.9

Arch of Venus' retrogradation, 17 12 5.4 14 34 57.9
Duration of Venus' retrogradation, 43 days 12 hours 40 days 21 hours
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AH the elements contained in the two preceding Tables

will vary according to the relative position of the greater

axis of the orbits of Mercury and Venus.

When Mercury and Venus are examined with a good

telescope, after their inferior conjunction with the sun,

they appear like the new moon shining with a line lumi-

nous crescent. As their elongation from the sun increases,

the crescent increases in breadth ; and when they reach

their point of greatest western elongation, nearly tlic

half of their disc is illuminated by the sun. During their

return to the sun, the enlightened part of their disc gra-

dually comes round to the earth, and their luminous side

is completely turned to the earth at the time of their

superior conjunction, when they would appear like the

full moon if they were not then eclipsed by the rays of

the sun. As they approach to their eastern elongation,

the illuminated portion of their disc gradually diminishes

till it is dichotomised, or half enlightened, at the point

of greatest eastern elongation. In their return to the

sun, the luminous disc continues to diminish, and the

dark side is completely turned to the earth at the infe-

rior conjunction. These phenomena will be understood

from Fig. 4, where E is the earth moving in its orbit

EMN, and ABCDFGHI, the orbit of Venus, for exam-

ple. When the earth is at E, and Venus at A, her ob-

scure half is obviously turned to the earth, and she would

be invisible even though she were not eclipsed by the

solar rays. When Venus gets to B, a small portion of

the eastern limb becomes visible like a fine crescent.

When she reaches C, half of her luminous disc is turn-

ed to the earth. At D a greater portion of it is visible ;

and the whole enlightened limb is turned to the earth

when she is at F, in her superior conjunction with the

sun. At G part of her enlightened disc is withdrawn

from the earth, and part of her dark limb appears. When
she reaches H, she is again half moon. At I she as-

sumes the crescent form; and at A her enlightened disc

is invisible. By moving an ivory ball, or a white ball

of any kind round the flame of a candle, it will be illu-

minated in the same manner as Venus, and exhibit all

the different phases of that planet.

By means of the following Table, the phases of Mer-
cury and Venus, or the proportion between the illumi-

nated and the obscure part of their disc, may l)e found

at any given time : The Table serves also for finding

the phases of the Moon.

TAUhF. for Jtiidin^ the enlightened Part of the Disc of
Venus, Mercury, and the Moon, the diameter being sufi-

/losed to be divided into 12 equal Parts.
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The argument of the preceding Table, when applied

to Venus or Mercury, is the angle formed at their cen-

tre by two lines drawn from Venus, or Mercury, to the

sun, and to the earth. In order to find this angle, sup-

pose that another line is drawn joining the earth and

sun. Then add the angle formed at the sun, or the ano-

maly of commutation, to the difl'erence between the geo-

centric longitudes of the sun and Venus or Mercury,
and this sum being subtracted from six signs, or 180

degrees, will leave the angle formed at Venus or Mer-
cury.

Let it be required, for example, to find the proportion

between the enlightened and the dark portion of Venus'
disc, on the 25th of December 1810. The sun's longitude

being then 9s 3° 7'; the heliocentric longitude of Venus
3' 0" 57'; and her geocentric longitude 9' 8° 59', as found

from the Nautical Almanack. Then, since the anomaly
of commutation is equal to the difference between the

heliocentric longitude of the planet and the longitude

of the earth, as seen from the sun, we have

Heliocentric longitude of Venus, .... 5' 0° 57'

Longitude of the earth, subtract .... 3 3 7

Angle at the sun, or anomaly of commuta-
tion, 11 27 50

Longitude of the sun, 9 3 7

Geocentric longitude of Venus, subtract . 9 8 59

Difference between geocentric longitude of

the sun and Venus, 1 1 24 8

Angle at the sun, add 1 1 27 50

Sum subtract, . . . . 11 21 58
From six signs, ... 6

Argument, 6 8 2

Subtract six signs, ..60
True argument, ... 82

With this argument enter the Table, and you will find

0.059 answering to 8 signs, for the diameter of the en-

lightened part of Venus. Her whole diameter being
12.000, the diameter of the dark part of her disc will be
1 1.941; so that she is nearly in conjunction with the sun.

When Venus and Mercury are in their inferior con-

junction with the sun, we should naturally expect to see

them passing over the disc of that luminary like black

spots. If the orbits of these planets were in the plane of

the ecliptic, this phenomenon would happen at every in-

ferior conjunction, and the planets would pass exactly

across the centre of the solar disc. As their orbits,

however, are inclined to the ecliptic, Venus and Mercu-
ry are seldom seen upon the sun, excepting when tlie

line of their nodes coincides nearly witli a line joining

the earth, the inferior planet, and the sun. At all other
times, Venus and Mercury, at the time of their inferior

conjunction, pass either above or below tlie disc of the

sun. Thus lei us suppose the ellipsis EE, Plate XXXIII.
Fig. 2. to be the orl)it of liif earth moving round the

sun, placed at O in the same pii^ne, while Venus or Mer-
cury revolves in the orbit ADBC, inclined at a consider-
able angle to the ecliptic. The line DC joining the

points where Venus has no latitude, or where slie as-

cends above and descends below the ecliptic, will be the
Vol. II. Pari- II.

line of her nodes. If the earth be at F, and the longi-

tude of Venus' node is the same as the longitude of the
sun, then when Venus comes to her inferior conjunction
at C, she will be in the same line with the earth and sun,

and will therefore seem to pass over tlie centre of his

disc. If the earth be at G, then when Venus is in con-
junction she will be at the point v of her orbft ; but the

point V is far above the plane of the ecliplic, and there-
fore she will pass above the sun's limb. In every other
position of the line of Venus' nodes, with regard to the
placeof the earth at the time of Venus' inferior conjunc-
tion, she will pass either above or below the sun, unless
the longitude of the nodes is nearly the same with that

of the sun, which happens when the earth is about H
and F, the line of the nodes having the position DC.
This will be better understood from Plate XXXVIII.
Fig. 5. where EE represents the ecliptic, and VV the

orbit of Venus. When the sun is in the position C, or
in the node of Venus' orbit, his longitude and that of
the node will be exactly the same ; and therefore when
Venus is in conjunction with the sun, or passes between
him and the earth, she will appear to move over the

sun's centre in the path ab. When the sun has the po-
sition D, and when CD is the difference between the
sun's longitude and the longitude of Venus' node, then
Venus will pass over his upper limb in the path cd.

When the sun is at F, Venus will just touch his upper
limb at M ; but when Venus is at M, her latitude or dis-

tance from the ecliptic is MF, so tliat Mercury and Ve-
nus will always pass over the sun's disc, if, at the lime
of their inferior conjunction, their geocentric latitude

MF is less than the semidiameter of the sun's disc.

When the sun is at A and B, the same phenomena will

happen upon his lower limb.

The transits of Mercury and Venus were first predict-

ed by the celebrated Kepler. He announced a transit

of Mercury for 1631, and two of Venus for 1631 and 1761.

The transit of Mercury was observed by Gassendi ; but

as the transit of Venus in the same year must have been
over before the rising of the sun, Gassendi, who had
made preparations to observe it, could not fail to be dis-

appointed. Another transit of Venus, which Kepler had
not predicted, was observed at Hool, near Liverpool, in

1639, by our countryman Mr Horrox, the first person

who had the singular felicity of observing Venus upon
the disc of the sun.

It will appear by examining the tallies of transits at

the end of this article, that these phenomena return at

stated periods. If a transit happens at any given time at

either of the nodes of Mercury or Venus, it is obvious

that before another transit can happen, the earth must
perform a certain number of revolutions round the sun,

in the same time that the planet performs a greater num-
ber of revolutions in its orbit. The number of revolu-

tions performed by the earth and the inferior planet, must
be such, that they are brought into nearly the same re-

lative position to the sun wtiich they had at the first tran-

sit, and will evidently be in the inverse ratio of the pe-

riodic times of the earth and the pl.anet. In order to

determine their periods, therefore, wc must find wiiole

numbers for Mercurv in the ratio of 87.969 : 365.256.

These numbers are > : 29 ; 13 : 54 ; 33 : 137 ; 46 : 191
;

217:901, 26: 1092; consetjuently in seven years Mer-
cury will have performed nearly twenty -nine revolutions,

and so on with the rest. The periods arc more accurate-

ly thus

:

4 I
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The angle CSB, Fig f, being therefore about S".7, and

BC, Uie radius of the earth, being known, we can easily

find, by plain trigonometry, the side CS, or the distance

of the earth from the sun. Much interesting inlorma-

tion respecting the transits of Venus and Mercury, will

be found in the Phil. Tmna. passim, and in the Mem.
Acad, passim. See also Ferguson's Astronomy, vol. ii.

Edin. 1810, where the subject of transits is treated very

fully and perspicuously. Olintlius Gregory's Asiroiiomy,

p. 382. La Lande's Asrronumic, § 2000, vol. ii. p. 448.

Vincc's Astronomy, vol. i.

Sect. III. Phenomena connected ivith the Earth, as seen

by a <>/iectator on its Surface.

Art. I. On the Figure of the Earth.

In the preceding Sections we have not assumed the

earth of any particular form, but have considered it mere-
ly as a solid moving round an axis. The globular form
of all the planets in the system, whether primary or se-

condary, and the spheroidal figure of those which have

a rapid rotation upon their axes, affords us Strong rea-

sons to believe that the earth is a solid of a similar t'orni.

We are fortunately, however, not left in this case to an-

alogical reasoning. The roundness of the earth, and

the flattening at its poles, are phenomena established by

the most irresistible evidence.

A spectator placed on any part ofthe earth, sees around

him a certain limited portion of its surface, which is call-

ed the visible horizon of that place. The point of the

horizon which lies in the same direction with the sun

when on the meridian, is called the south ; the opposite

point, the north; the point of the horizon exactly be-

tween the north and south points, near which the sun

rises, is called the east, and the opposite point the west.

If the spectator advances 20 or 30 miles from his first

position, either to the south, west, north, or east, he

will have a new visible horizon, which does not contain

one of the objects which were comprehended in the ho-

rizon of his first position. By advancing still farther,

he will have another visible horizon filled with new ob-

jects, and bounded by a different portion of the earth.

Now this perpetual change in the visible horizon cannot

arise from the inequalities on the earth's surface, for

even from the top of the highest hill in one of the hori-

zons we cannot see the objects contained in another:

It follows, therefore, that the surface of the earth is

convex, and since this change in the visible horizon

takes place in every part of the globe that has been
visited, we are entitled to conclude that the earth is

round.

If the visible horizon is composed wholly or partly of

sea, we obtain an occular demonstration of the earth's

convexity. When a ship comes in sight, its mast first

appears, while the hull and the lower parts of the ves-

sel are invisible. As the ship approaches, more ofthe
mast and rigging become visible, till the whole of the

vessel gets above, as it were, the convexity ofthe earth.

The globular form of the earth is still more satisfac-

torily proved by the variation in the meridian altitude,

or in the zenith distance ofthe celestial bodies, as seen

from different parts of its surface ; and this variation,

when accurately observed at two places whose distance

is known, enables us to measure with grept accuracy
the earth's diameter. Thus let E, Plate XXXIX. Fig.

1. be tlie earth, A and B two places lying north and

south of each othci, or in the same meridian^ and S a

fixed star or planet. The zenith of the place A will b(

Z, and SZ, or the angle SEZ, will be the zenith dis-

tance of the star, 30" lor example. Tlie zenith of the

place B will be :, and the zenith distance of the star

will be Sr, or SEr, 20° for example. Tiie did'erence

between the zenith distances will be Z", or the angle
ZE;= 10'^; for the radius AE does not subtend a sen-

sible angle at the star S; but Zz is evidently the same
portion of the whole circle Z^XY, as the distance AD
is of the whole circumference of the eartli .-VBM, and
therefore the distance AB being measured, we have

Xz : 360=:AB : n = the circumference of the

earth, from which its diameter is easily found, being =
ABx360 ,,,, , ,- .

rr-. When the distance between the two places
o.l416Zr
AB is measured, and the difference between the zenith

distance of a star situated in the same meridian, corres-

ponding with the distance AB, is ascertained, astrono-

mers are said to measure a degree of the meridian.

Several degrees ofthe meridian have been measured
in different parts of the earth, and the result of these

measurements is, that the eartli is about 7912 English
miles in diameter; that a degree is longer at the poles

than at the eciuator; and, therefore, that the earth is an
oblate spheroid, or a solid generated by the revolution

of an ellipse round its lesser axis, the proportion be-

tween the two axes of the ellipse, or between the polar

and equatorial diameters of the earth, being as 300 to

301. The difference, however, in the results which
have been obtained, by measuring degrees in various

parts of the earth, are sufficiently great to induce La
Place to maintain, that the earth is not a solid of revo-

lution, but that the terrestrial meridian is a curve of

double curvature. Professor Playfair with more justice

ascribes these irregularities to the unequal density of

the materials near the surface of the earth where the

degrees have been measured, by means of which the

direction of gravity is disturbed.

The spheroidal form of the earth has also been proved
by the variation in the lengths of pendulums for vibrat-

ing seconds in diflerent parts of the earth. This was
first discovered by Richer, who found that his pendu-
lum vibrated slower at Cayenne than at Paris, and that

it was necessary to diminish its length in order to make
it vibrate seconds. From a great iiumbcr of observa-

tions, the length of a pendulum vibrating seconds at

the equator is 439.224 lines, and the length of a pendu-
lum vibrating seconds at the poles 441.522 lines of a

Paris foot. Hence it follows, that the force of gravity

which causes the pendulum to vibrate is greater at the

poles than at the equator; that the poles are nearer the

earth than the equator; and that the earth is an oblate

spheroid.

The compression of the earth's poles, and the accu-

mulation of matter at the equator, evidently arise from

its diurnal rotation. The gravity of the equatorial parts

is diminished by the centrifugal force arising fi'om their

rapid motion, while the gravity at the poles suffers no

diminution. If the earth, therefore, were fluid, it would

obviously assume a spheroidal form ; and though we are

not entitled to say, that it ever was in such a soft slate

as to yield to the cflTects of the centrifugal force, yet it

is manifest, that even if it were originally spherical, and

in its present consolidated state, it must have constantly

been approximating to a spheroidal form. Sec La
4 13
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Lande Mtro7iomie, § 2630, vol. iii. p. 1 ; La Place Sijs-

ttmc du Monde.) p. 57; and Playfair, Edinburgh Trans.

vol. V. p. 1. See also Physical Astronomy, chap, vi;

and Earth.

Art. II. Phenomena of the Earth's Atmosphere.

In the article Atmosphere, we intend giving a ge-
neral account of the chemical and physical properties
of the mass of air which surrounds our globe. We
shall now attend more particularly to those parts of the
subject which are connected with astronomy.
As the atmosphere extends to a height of about 50

miles, and increases in density towards the surface of

the earth, the light which is emitted from the sun, or

planets, must suffer some change in passing through
this immense refracting medium. Let us suppose that

the atmosphere consists of beds of difi'erent densities

A, B, C, D, Plate XXXIX. Fig. 2. and that a ray of

light RS enters it at S. Then, as the medium at S is

denser than the medium at R, the ray will be bent or

refracted into the direction ST, towards the perpendi-
cular Si. The medium at T being denser than at S, it

will be again bent at T, in the direction TU, towards
the perpendicular T2. At U and V it will in like man-
ner be bent towards the perpendiculai-s U j, V4, so that

it will arrive at the spectator at O, in the direction VO
;

and as objects are always seen in the direction of the

ray which enters the eye, the ray RS, which has now
been refracted into the direction Vo, will be seen in the

line OVr. But since the density of the atmosphere in-

creases regularly, and is not composed of a succession
of beds, the path of the ray, instead of being a polygon,
RSTUVO will be a curve, and the object at R will be
seen in the direction of the tangent to the curve, at the

point O ; lor the last elementary portion of the curve at

O will coincide with the tangent. Therefore, if O be
llie spectator, H his horizon, the ray of light RS, enter-

ing the atmosphere at S, will move in the curve STO,
and the object at R will be seen in the direction of the

tangent Or; but RO is the path in which the ray would
have reached the eye had there been no atmosphere

;

therefore ROH is the real altitude of the sun, rOH the

apparent altitude arising from refraction, and ROr the
angle of refraction, or the difference between the true

and apparent altitudes. This angle is obviously great-

est in the horizon, amounting to about 30' 51", for the
ray enters the atmosphere obliquely, and passes through
a greater portion of it. At an altitude of 45° it amounts
only to 57"; and in the zenith there is evidently no re-

fraction, as the rays enter the atmosphere perpendicu-
larly. These phenomena may be very simply illustrated,

by placing a small body in the bottom of a vessel, and
retiring to such a distance that it is just covered by the
edge of the vessel. If water is poured into the vessel
by another person, the rays proccediag from the object
will be refracted upwards, and the object will become
visible. The elevation of the object by the refraction
of the water will be found less, in proportion as the eye
of the observer approaches to a line perpendicular to

the fluid surface. The effects produced in this experi-
ment are exactly the reverse of what takes place in

the atmosphere
; for the body which emits the light is

placed in the dense medium, and the observer in the
rare one, from which cause the rays are bent from the
perpendicular.

In consequence of this refractive power of the atmo-

sphere, all the heavenly bodies appear higher than they
really are ; and hence they often appear above the hori-
zon when they are actually below it. A very interest-

ing plienomenon of this kind was seen at Paris on the
19th of July, 1750. The moon was seen eclipsed above
the horizon, while the sun itself was distinctly visible.

This was evidently owing to refraction ; for at liill moon
the sun and moon are diametrically opposite, and there-
fore could not both be seen at the same time.
The oval appearance of the sun and moon near the

horizon arises from the same cause. As the lower limb
of the sun is nearer the horizon than his upper limb, it

is raised more by the refraction of the atmosphere ; and
consequently the vertical diameter of the sun is con-
tracted, while the horizontal diameter remains the same.

In order to construct tables containing the refraction

for different heights, astronomers observe the altitudes

of circumpolar stars, when they come to tlie mei-idian
above and below the pole. When they come to the
meridian below the pole, the refraction is much greater
than when they come to the meridian above it, and
therefore the true height of tlie pole is not an arith-

metical mean between these two altitudes of the star.

By taking stars at different distances from the pole, the
refraction may be determined for different altitudes. A
Table containing the results of these observations will

be found at the end of this article. As the state of the
atmosphere is perpetually changing, and as the density
of the air varies by the effect of heat, and by the pre-
sence of water and vapours, the numbers in the Table
nmst be corrected according to the state of the barome-
ter and thermometer at the time when the refraction is

wanted.

Similar effects are produced by refraction, when the
body which emits the light is placed on the earth's

surface at a distance from the observer. A curious
phenomenon of this kind will be mentioned under
Atmosphere, and many others have been noticed by
observers. Inverted images of ships often appear im-
mediately above the ships themselves. The spire of a
distant church sometimes appears crooked, and distant

coasts and islands are often distinctly seen, and at other
times seem to be plunged in the sea. A very remark-
able case of refraction was observed by the French in

Egypt- The flat surface of lower Egypt is occasionally

diversified with little eminences, on which villages are

built. When the sun rises in the morning, the vapours
generated by the heat are dispersed over the level sur-

face, and the villages appear like little islands situated

in the middle of an immense sea. Under each village,

an inverted image of it is distinctly seen, as it would
appear, if reflected from the surface of water. In ap-
proaching to these eminences, the limits of this sea of

vapours recede, and the image of the village disappears;

but a new eminence comes into view, and the same phe-
nomena are repeated.

While the earth's atmosphere refracts the rays of

light, it has also a reflective power, by which the light

of the sun is returned to the earth in an enfeebled state

after his direct rays have been intercepted by the hori-

zon. This phenomena is called the tivilight, or crefius-

ciilar light, and generally begins in the morning when
the sun is within 18° of the horizon, and terminates in

the evening when the sun has sunk 18° below it. When
the ecliptic, or the sun's apparent path in the heavens,

is oblique to the horizon, as it is in winter and summer
when his declination is great, the twilight continues
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longer, because his perpendicular distance from the

horizon increases slowly; and when the ecliptic cuts

the liorizon more perpendicularly, as it does in tlic au-

tumn and spring when he is near the equator, the twi-

light is of siiort duration, as the sun's distance from the

horizon increases with great rapidity. Hence, if the

earth were viewed from a distance, the boundary be-

tween light and darkness would not be distinctly mark-

ed like the line onft, Plate XXXV. Fig. 6. but it would

be accompanied with a faint light cmd, increasing to-

wards the poles.

From a combination of the refractive and reflective

power of the atmosphere, the light which penetrates it

undergoes many remarkable modifications. The red

and orange colour of the morning and evening clouds ;

tlie ruddy hue of all the celestial bodies when near the

horizon; the l)lue colour of the sky, and the briglit

azure of the distant landscape, are all the effects of the

refractive and leflective power of the atmosphere. See

Atmosphere, where these interesting phenomena are

explained. See also Latham, P/iil. Trans. 1798, vol.

Ixxxviii. p. 357. Vince, P/iil. Trans. 1799, vol. Ixxxix.

p. 13. Wollaston, P/iil. Trans. 1800, vol. xc. p. 239.

Biot, Traite Element. D'Astron. PliysUjUc, torn. i. p. 40.

Monge Decad. Egijfit, vol. i. Phil. Mag. vol. xxxv. p.

287. See also Refraction.

Art. III. Phenomena arising from the Diurnal Motion of
the Earth.

In the first Section of Chapter II. we have already

had occasion to consider the apparent daily motion of

the sun in 24 hours, as arising from the rotation of the

earth about his axis once in 23'' 56' 4". From the same
cause, the whole heavens, comprehending the planets,

comets and fixed stars, will appear to turn round in 2o'>

56' 4". As the stars arc absolutely fixed, and have no

motion of their own, they will always rise in the same
point of the horizon, have the same meridian altitude,

and set in the same place ; but they will appear to rise

o' 56" sooner every day, owing to their apparent diurnal

revolution being performed 3' 56" sooner than that of

the sun.

Since the planets, however, have a slow molion froni

west to east, their apparent diurnal rotation will not be

performed exactly in 23'' 56' 4"; and as they move in or-

bits considerably inclined to the earth's equator, they

will rise in different parts of the horizon, have different

meridian altitudes, set at different places, and continue

for a longer and shorter time above the horizon. As
these phenomena may be explained in nearly the same
manner as the variations in the length of tlie day, and in

the meridian altitude of the sun arising from the oblique

position of the ecliptic to the equator, it would be unne-
cessary to dwell upon this subject. The orbit of every

planet being inclined to the earth's equator, the distance

of the planet from the equator or its declination must bo

perpetually varying, and occasioning varieties in its me-
ridian altitude, and in its continuance above the horizon.

While the earth turns round its axis, the two points

in the heavens to which its poles are directed will ap-

pear at rest. Thus, if E Plate XXXIX Fig. 1. be the

earth, HH the visible horizon of the place A, N the

north pole of the earth directed to the point P in the

heavens, and S the south pole directed to fi, the points

P, fi will appear to be at rest ; and all the stars between
P and H, called circun)polar stars, will move as it were

round P, and will never descend below the horizon H.
In like manner, the stars round the south pole /;, be-
tween H and /;, will never rise above the horizon H,
while ad tlie intermediate stars will rise and set, and
continue for different lengths of time above the horizon,
in proportion to their distance from the equator N.&.
The circle comprehending the stars round the nordi pole
P, which never set, is called the circle of fterfictual afi-

pariiion; and the circle round the south pole /i, which
contains the stars which never rise to any place, is call-

ed the circle of ^lerjietual occultalion. The time which
elapses between the rising of a star or planet, and its

arrival at the meridian, is called its semidiurnal arch;
the distance of the point of the horizon where a planet
or star rises or sets from the east or west points of
the horizon, is called its eastern or western amplitude;

and the arch of the horizon intercepted between a ver-

tical circle passing through any star and the meridian,
is called its azimuth,—the azimuth of a star when in

the horizon being the same wiih the complement of its

amplitude. Hence vertical circles passing through the

zenith of any place, are called azimuth circles.

In consequence of the apparent motion of the sun
among the fixed stars, all these bodies are related in

their rising and setting to the lising and setting of the
sun. A star is said to rise cosmically when it rises along
with the sun, and to set cosmically when it sets as the
sun rises; a star is said to rise achronically when it ri-

ses as the sun sets, or when it sets along with the sun;
and a star is said to rise heliacally, when it rises in the
morning so long before the sun as not to be rendered
invisible by the brilliancy of his light, and to set helia-

cally when it sets so long behind the sun as not to be ob-

scured by his beams.

Art. IV. Phenomena arising from the Annual Motion

of the Earth.

We have already seen, that the apparent motion of the

sun through the heavens arises from the annual motion
of the earth round the sun. It was long suspected by
astronomers, that when the earth was at one extremity

of its orbit, the stars should appear in a part of the hea-

vens different from that in which they appeared when it

was in the opposite point of its orbit. This change of

place would evidently be equal to the angle subtended by

the diameter of the earth's orbit at the nearest fixed star,

which was called tlie parallax of the earth's annual orbit.

Numerous observations were made to ascertain this an-

gle, but the result of all of them seemed to prove, that

the stars are at such an immense distance, that the earth's

orbit docs not subtend at them a sensible angle. While
Dr Bradley was engaged in observations of this nature,

he discovered a variation in the position of the stars,

called their aberration, which arises from the motion of

light combined with the motion of the earth in its orbit.

The history of this discovery has been given at length

under the article Aberration, and therefore we shall

confine ourselves at present to a mere explanation of the

phenomenon.
Let a, b, c, d, e, Plate XXXIX. Fig. 3. be the path

of a particle of light emitted by the star S, and let Im
be a telescope carried along with the earth in its annual

motion in the orbit AB. In order that an observer may
see the star S, the telescope \m must be inclined to the

direction of the light which comes from the star, and

must be pointed towards *, so that the star, will appear



622 ASTRONOMY.

at s, instead of at S, having Ss for its aberration, or the

difi'erence between its true and apparent place. Let us

at first suppose, that the velocity of the earth in its orbit

is the same as the velocity of light ; that the telescope is

in the position Im, when tlie particle of light is at a; and

that while the particle advances from a to 4, from 6 toe,

from c to d, and from cl to e, the telescope advances

through the equal spaces 1, 2 ; 2, 3 ; 3, 4; 4, 5. When the

telescope has reached the position 2?i, the particle will

have arrived at l>, and by means of it the star wdl be visible

in the telescope. When the telescope has arrived at the

position 3o, the particle of light will be, at c, still visible in

the telescope; and when the telescope has taken succes-

sively the positions 4/i, 5i/, the panicle will be at d and c

successively ; so that the particle has actually moved along

the axis ot the tube without touching its sides, and there-

fore the star must have been visible in the direction of

the tube's axis, or at s. In the present case, the velocity

of hght having been assumed equal to that of the earth's

annual motion, the inclination of the tube must be 45°,

and the aberration of the star 45°
; but as the real velo-

city of light is nearly 10,313 times greater than that of

the earth, the inclination of tlie tube must be only 20",

to allow the light to pass through it; and therefore the

aberration of the star Ss will be only 20". See a differ-

ent explanation of this phenomenon under the article

Aberration.
If the lignt of the star S, Plate XXXIX. Fig. 4. moves

through the space OA, in the time that the earth de-

scribes the portion AB of its orbit at right angles to OA,

the aberration will be the angle BOA, which will be

equal to the tangent of the velocity of the earth in its

orbit, the velocity of light being radius. If the path of

the earth is oblique to the motion of the star's light, as

AC, then COA will be the aberration ; and when the di-

rection of tlie earth's motion is AD, opposite to OA,
or Ad, in the same direction with OA, the aberration

will be nothing. In all these cases, the sine of the ab-

erration will vary as the sine of the inclination of the path

of the earth to the path of the star's light.

It is obvious, from the preceding explanation, that

the aberration is always ia the direction in which the

earth is moving. When the earth is moving in the di-

rection 1, 2, 3, the aberration will be in tlie direction

S*, Plate XXXIX. Fig. 3.; when the earth is m.oving

from B to C at right angles to its former direction, the

abberration will be St ; when the earth is moving from
C to D, the aberration will be Si* ; and when it is de-

scribing the part DA of its orbit, the aberration will be

Sru : But S.'s, S/', Sf, Sw are each 20", therefore the star

will describe a small circle in the heavens 40" in dia-

meter; the star being always 90° farther advanced in its

small circle s Cv w than the earth is in its own orbit.

We have now supposed that the star is situated in the

pole of the ecliptic, or, what is the same thing, that the

path described by the light of the star is at right angles

to the motion of the earth, in which case the aberration

will always be exactly 20''. If the star is situated in the

plane of the ecliptic at P, and if the earth is at E, mo-
ving in the direction EG at right angles to EP, the ab-

erration will be 20" as before, and the star will appear
at y. While the earth is moving from E to N, its path

is gradually becoming more oblique to the rays pro-

ceeding from the star, and therefore the aberrration will

be less, and the star will appear nearer its true place P
till the earth arrive at N, when the aberration will be

nothing, the^light of the star and the earth moving in the

same direction. In the progress of the earth from N to

F, the aberration will gradually increase in the opposite
direction Pr; and when the earth reaches F, it will again
be 20", or Pr, the light of the star being now at right
angles to the earth's path. In the progress of the earth
from F to M, it will again diminish, and vanish at M;
and from M to C, the aberration will again increase,

and reach its maximum at E. Hence it follows, that if

the star be in the plane of the ecliptic, its aberration is a
maximum when the star is in opposition and conjunc-
tion with the sun, and that it vanishes when the star is

in the quadratures. In the intermediate points beiweea
the quadratures and the conjunctions and oppositions,

the aberration is proportional to the sine of the star's

distance from the quadratures. When the star is in the

pole of the ecliptic, or in the plane of the ecliptic, the
aberration is always in the direction of ihe earth's mo-
tion, and therefore aflccts only the longitude of the star,

and consequently its right ascension and declination.

When the star, however, is above or below the ecliptic,

its latitude will also be affected; but in every case, the
aberration will be greatest when the star is in its oppo-
sitions and conjunctions, and least in the quadratures.

The aberration, however, will not vanish in the quadra-
tures, as the earth and the star's light can never move
either exactly in the same, or exactly in the opposite

direction, excepting in the case which has been already

noticed. Tables for finding the aberration of the stars

will be found among the Tables at the end of this article.

The places of the planets are likewise affected by the

motion of the earth, combined with the motion of light.

Thus if O, Plate. XXX IX. Fig. 4. be the place of the

planet, and if BA be the portion of the earth's orbit

which it describes in the time that the light of the pla-

net moves from O to A, or rather the relative motion of

the earth and planet, then when the earth has reached
b, the light of the planet will be at rf, and when the

earth has reached A the light will be at A; so that Bo
or bd will be the direction in which the planet is seen;

for if we suppose Bo a telescope carried along with the

earth, the light of the planet will, in every position of

the tube, be found in its axis. Hence the aberration of

a planet is always equal to the motion of the earth during
the time that light employs to pass from the planet to

the earth.

The aberration of the stars furnishes us with a com-
plete demonstration of the motion of the earth round
the sun, and confirms at the same time the discovery of

the successive propagation of light, which, as we shall

presently see, Roemer deduced from the eclipses of Ju-

piter's satellites. It appears, from the aberration of the

fixed stars, that light passes from the sun to the earth

in 8' 7". For farther information upon this subject, sec

the references under the article Aberration-

Art. V. Phennmcrm arising from the Action of the

Planets upon the Earth.

The principle of universal gravitation, by which all

bodies attract one another like magnets, with a force

proportional to the quantity of matter, and inversely as

the squares of their distances, has already been partly es-

tablished under the article Attractiox, and is consi-

dered at full length in the fifth Chapter oi Phxjsical As-
tronomy. In virtue of this universal principle, the moon
attracts the waters of the earth, and raises them on the

side next the moon, and also on the opposite side, as is



ASTRONOMY. 623

shewn in Plate XLIV. Fig. 2. where ABCD is the earth,

supposed to be wiiolly covered with water. The attrac-

tion of the moon at S raises the waters to the height Cc
on tlie side next the moon, and also to the height Oo ou

the opposite side of the moon. The pans ot the earth

at A and B, therefore, are deprived oi their water, and
therefore it is low water at those places when it is high

water at o and c. While the earlii performs its diurnal

revolution in 24 hours, the elevated water at o being al-

ways directed to the moon, will, in the course of 24 hours,

move over the earth, and therefore every place beneath

it will have high water every 24 hours from the eleva-

tion at 0. In like manner the clvated water at c will

move over the earth every 24 hours, and will arrive at

anyplace 12 hours behind the other elevated portion, so

that every place will have high water twice a-day. For
the same reason every place will have low water every

1 2 hours. The various phenomena of the tides, however,

depend chiefly upon the position of the earth's axis with

regard to the line oc. When the moon M has no de-

clination, or is in the equator, as in Plate XXXIX. Fig.

5. the rotation of the cartli round its axis NS will make
the two tides exactly equal on every part of the earth:

thus a place which is carried through the parallel T55
will have the height of one tide T2, and the height of

the other 253. The tides are in this case greatest at

the equator, and diminish gradually to the poles, where
it will be low water during the whole day. When the

moon is north of the equator, as in Fig. 6. at her great-

est northern declination, a place describing the parallel

T25 will have 950 for the height of the tide, when the

moon is in the meridian, and T2 for the height of the

tide when the moon is below the horizon on the opposite

meridian ; so that in this case all places north of the equa-

tor will have the highest tide when the moon is above

the horizon, and the lowest when she is below il ; the

difference of the tides diminishing towards the equator,

where they are equal. In like manner, places south of

the equator have the highest tides when the moon is

below the horizon, and the lowest when she is above it.

In the present case, the highest tides will take place in

those places that are situated under the tropics. When
the moon has her greatest southern declination, the phe-
nomena are exactly the reverse of what takes place when
she is in her greatest northern declination. When she

has any intermediate degrees of declination, the phe-
nomena will be different; but they may be easily dedu-
ced from the explanation which has been already given.

From the remarks which have been made it will ap-

pear, that the tides ought to be highest under the moon,
or when the moon is onithe meridian of the place, or on
the opposite meridian. This, however, is not exactly

the case ; for it is found from observation, that the high-

est tide happens about tw'o hours after the southing of

the moon. This arises from the impulse which has

been communicated to the waters when the moon reaches

the meridian. The impulse continues after the cause

which produced it has begun to diminish, in the same
manner as the hottest time of the day is not at 12 o'clock,

but about 2, and the hottest season of the year not on the

21st of June, but in the middle ol July. The inertia of

the waters, therefore, and perhaps the friction on the

bottom of till- sea. are the causes of the retardation of

the highest tide.

The tides are not produced solely by the action of the

moon. The sun has also a very considerable influence

upon the sea, but his distance is so great that he pro-

duces only a little more than ^ of the effect. When the
sun and moon are in conjunction or in opposition, and
therelorc exert their combined influence in raising the
sea in the same direction, the tide is generally very high,
and is called a s/iihiff tide. This effect is represented
in Plate XLIV. Fig. 3, where the sun S, and the moon
M, arc drawing the waters of the eurtii ABCD. The
effect produced by the single action of the moon is re-
presented by the spheroid c /i iff, and the combined eftect
of the sun and moon by the spheroid EFGH. When
the moon is in quadrature with the sun, the action of the
one luminary diminishes the effect produced by the
other. This is represented in Fig. 4, where (fgh is the
effect thai would have been produced by the moon M ;

but as the attraction of the sun S tends to depress the
waters at c and ff, and to raise them at/ and h, the com-
bined cfi'tct of the two luminaries will be EFGH. These
tides are very small, and are called ?iea/t tides.

When the moon is in her perigee, the tides will evi-
dently be greater than when she is in any other part of
her orbit ; and in like manner, the tides produced by the
sun will be greatest in winter, when he is nearest the
earth. If the moon, therefore, should be in perigee
when she was either in conjunction or opposition, and
when the sun was nearest the earth, the tides would
then be extremely high. It appears, however, froni
observation, and from the theory of La Place, that the
tides are highest at the time of the equinoxes, or rather
a little after the autumnal equinox, and a little before
the vernal equinox. When the moon is in perigee,
therefore, at the time of her conjunction or opposition
in February and March, or in September and October,
the tides may be expected to be particularly great.

Since the tides depend chiefly upon tlie moon, and
since it is high water at a certain time after the moon
comes to the meridian, it must be high water 50 minutes
later every day, as the moon is 50 minutes later every
day in coming to the meridian, on account of her motion
in her orbit from west to east.

As it has often been reckoned difficult for those un-
acquainted with physical astronomy, to understand why
the water is raised on the side of the earth opposite to

the moon, we shall endeavour to give a familiar expla-
nation of this difficulty. From a desire to give a popular
illustration of this subject, t!ie celebrated mathematician
Mr Wallis, and after him Mr Ferguson, have been led

into a considerable error in ascribing the rise of the sea
on the side of the earth opposite to the moon, to the ex-
cess of the centrifugal force above the earth's attraction.

The moon, say these writers, moves round the common
centre of gravity of the earth and moon,at-the distance

of 6000 miles from that centre, and therefore the side of
the earth opposite to the tiioon has a greater centrifu-

gal force than the side near it, while that side is less at-

tracted by the moon. The attraction of the earth, there-

fore, exceeding the centrifugal force of the nearest side

of the moon, raises the waters, and the centrifugal force

of the opposite side, being greater than the earth's at-

traction, raises the sea also on that side. It will be
found, however, that the velocity of the farthest side of

the moon is only 47 miles an hour, which is too small

to create a centrifugal force capable of raising the waters

of the ocean. The true cause of the rise of the sea may
be understood from Plate XXXIX Fig. 7, where ABC
is the earth, O the common centre of gravity of the earth

and moon, round which the earth will revolve in the

same manner as if it were acted upon by a,nothcr body
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placed in tliat centre. LetAM,BN,CP,be the directions

in which the points A, B, C, would move, il not acied

upon by the central body, and let Bi« be the orbit into

which tlie centre B of the earth is deflected from its

tangential direction BN. Then since the waters at A
arc acted upon by a force as much less than that which
influences the centre ofthe earth, as the square of OB is

less than the square of OA, they cannot be deflected as

much from their tangential direction AM, as the centre

B of the earth ; that is, instead of describing the orbit Am,
they will describe the orbit Aaf. In the same manner
the waters at C being acted upon by a force as much
greater than that which influences the center B of the

earth, as tlie square of OB exceeds the square of OC,
will be deflected farther from their tangential direction

than the centre of the earth, and instead of describing

the orbit CP, will describe the orbit Cci. The earth,

therefore, will assume an oblate spheroidal form adce,

so that the waters at c will rise towards the moon, and

the waters at a will be left behind as it were, or will be

less deflected than the other parts of the earth by the

action of the moon, from that rectilineal direction in

which all revolving bodies, if influenced only by a projec-

tile force, would naturally move. For farther informa-

tion on the tides, see Physical Astronomy, Chap. xiii.

p. 714; but particulai-ly Tides, where a full discussion

of the subject may be expected. See also Robison's

ElemenCs of Mechanical FhilQso/ihy, vol. i. Ferguson's

Lectures, vol. i. p. 50; vol. ii. p. 499. Ferguson's Astro-

nomy, vol ii. containing the descrpition of a tide dial, and

the references at the end of P/(!/.v?cfl/ Astronomy.
We have already seen, that the earth is swelled out

at the equator, and that the equator is incUncd about 23°

28' to the ecliptic. The orbit of the moon is inclined

about 5|° to tUe ecliptic, and therefore it is sometimes

inclined 29° to the earth's equaior. Thus if NS (Plate

XXXIX. Fig. 8.) be the earth, && its equator, C one

of the equinoctial points, abd the redundant matter ac-

cumulated at the equator in consequence of its spheroi-

dal lorm, EE the ecliptic, and M the moon in the ecliptic.

Now if the moon's action upon the redundant matter

abd be represented by MtE, it may be resolved into two

forces ^N or PM, and jEP, one of which PM or jEN
draws the earth in the plane of the ecliptic, while the

other iEP draws down the redundant matter to the eclip-

tic. The equinoctial point will therefore recede in the

ecliptic from C to c about 35".2. The sun will evidently

produce a similar effect, which amounts, however, only

to 15".1, the whole precession produced by the action

of the sun and moon being 50". 3 in a year. In conse-

quence of this recession of the equinoctial points, the

longitudes of all the stars will increase 50" every year,

since their place on the ecliptic is reckoned from one

of the equinoxes C, (see p. 570, col. 2.) A star, for

example, placed in the ecliptic at M, will have its lon-

gitude equal to MC, but in consequence of the reces-

sion of C to c at the end of a year, its longitude will

now be Mr, increased by the precession of the equinoxes

Cc. Since the equinoctial point therefore retreats at

the rate of 50".3 in a year, it will make a complete re-

volution round the ecliptic in about 26,000 years, and

the stars will appear to perform a complete revolution

in the heavens in the same time.

If the sun were to set out from the equinoctial point C
on his way round the ecliptic, he would evidently arrive

at tlie equinoctial point again some time sooner than he

performs a complete revolution in the heavens ; for the

equinox C has in the course of a year retreated to c, to

meet as it were the sun. The revolution of the sun from
one equinox to the same agaui, is culleu the Tro/tical year,

which is 365 days Si" 48' 48". Before tiie suii, howjver,
has perfoimed a complete revolution in absouuc space,

he must pass over the space cC of 50".3, wuich he does
in 2u' •^^". By adding this therelore to the tropical year,

we obtain 365 days 6'' 9' 12", for the time in vvhicii the

sun performs a revolution from C to the same point in

absolute space. This is called the ISidcriui year, because
from the stars being absolutely fixed, ii is the tiuie in

which the sun will revolve horn any star to the same
star again. In like manner all the oUitr planets will

have a tropical and sidereal revolution, which may be

found in the same way.
As the inclination of the moon's orbit to the earth's

equator, and the position of her nodes, are perpetually

changing, there is an inequality in the pai't of the pre-

session produced by her action ; and also a lioration or

deviation of the earth's axis, called i\.?,A''utation, by which
it describes a small ellipse in the heavens, whose dia-

meters are 19". 1, and 14". 2, and its period 18 years, the

time of the revolution of the moon's nodes. This nuta-

tion will manifestly produce a change in t,he deciii:atlons

of the fixed stars. It was hinted at by Flamstcad, and also

by Roemer, but the honour of the discovery was reser-

ved for Dr Bradley, who employed it to account for the

changes in the declinations of some of these distant

bodies.

As the orbits of all the other planets of the system

are also inclined to the earth's equator, their action upon
the redundant matter must have a tendency to diminish

the obliquity of the ecliptic, and produce a small reces-

sion in the equinoctial points. The diminution of the

obliquity of the ecliptic, arising from the action of all

the planets, amounts to 50" in a century, and the corres-

ponding precession to 18". 5. The effects produced by

the different planets are,

Saturn, 1".39

Jupiter, 15".86

Mars, 1".03

Venus, 30".88

Mercury, 0".84

Total effect 50".00

By comparing about 150 observations on the obliqui-

ty of the ecliptic, with that made by Mayer in 1756, the

writer of this article has found that the secular diminu-

tion is 51". See the references at the ^ndoi Physical

Astronomy, and OBLiquiTY.

Art. VI. Method of deterinining Positions on the Earth's

Surface.

In order to determine the relative situation of differ-

ent places upon the surface of tlie earth, it is necessary

to have some fixed or arbitrary points from which

their distance is to be reckoned. The equator, or equi-

noctial hue, which is equidistant from the two poles of

tlie earth, has been naturally employed as one of the

points of reference ; the distance of any place from the

equator, counted upon a meridian or hour circle passing

through the poles, being called its la'itude. As there

is no fixed point in the equator from which the distance

of the place is to be reckoned in an opposite direction,
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astronomers have assumed the meridian, or hour circle,

which passes through ihe capital of their country, as

the beginning of their scale, and have called the ilis-

tance of any place in degrees from that meridian its lon-

gitude ; the meridian from which the reckoning is made
being called the ^first vieridian. Thus the English rec-

kon the longitude from ihe meridian of Greenwich, and
the French from the meridian of Paris.

In determining the latitude of a place, let us suppose

that C, Plate XXXIX. Fig. 9. is the earth, A any

place on its surface, HH its horizon, whicli will be at

right angles to the radius AC, jEjE the equator, NS the

earth's axis pointing to the north pole P. Join CP, AP,
and produce C& to T. Then, since RCT is a right

angled triangle, it is divided into two similar triangles

by the perpendicular CA. (Playfair's £uciid, Book vi.

Prop. 8.) And therefore the angle ARC is equal to the

angle ACM, the distance of the place from the equator,

or its latitude. But ARC is equal to the vertical angle

PRH ; and since, on account of the great distance of the

fixed stars, the earth's semidiameter AC does not sub-

tend a sensible angle at P, the angle APC is insensi-

ble, and we shall have the angle PRH, which is equal

to the latitude of the place A, equal to the angle PAH,
or the height of the pole above the horizon of the

place A. If, therefore, there was a star exactly in

the pole P, the latitude of the place might always be

found by taking its height above the horizon. As the

star called the Pole star is not exactly in the pole, we
may obtain the height of the pole by measuring the alti-

tude of any circumpolar star, when it is on the meridian

above and below the pole ; for in this case half the sum
of the two altitudes, properly corrected by refraction,

will be the latitude of the place. Thus, if MAH be the

altitude of the circumpolar star when below the pole,

and NAH its altitude when on the meridian above the

pole, then PAH, the real latitude of the place, is evident-

ly an arithmetical mean between these two altitudes.

As the pole is 90° distant from the equator, and as the

distance of the pole from the horizon is equal to the lati-

tude of the place, the distance of the equator from the

horizon must obviously be equal to the colatitude of the

place, or the latitude of the place subtracted from 90°
;

for these three distances make up two right angles. By
determining, therefore, the height of the equator above
the horizon, and subtracting this height from 90", we
shall obtain the latitude of the place. The height of

the equator may be obtained, by taking the meridian
altitude of the sun at any time, and subtracting from it

the sun's declination, if the sun is north of the equator,

or adding the sun's declination if the sun is south of the

equator. The difference of these numbers, or their

sum, will be the height of the equator, or the colatitude

of the place. The same result may be obtained, by cm-
ploying the meridian altitude of any of the planets or
fixed stars whose declinations are known, allowance be-
ing made for the effects of refraction and parallax.

When the sun comes to the meridian of any place, it

is noon or 12 o'clock at that place ; and therefore, since

the equator is divided into 360'', and since the earth turns
round in 24 hours, 15° of the equator will correspond to

I hour of time ; and when it is noon at any one place, it

will be 1 o'clock at all places 1
5° eastward of it, and 1

1

o'clock at all places 15° west of it. If any celestial

phenomenon, therefore, should occur, such as an eclipse

of the moon, an eclipse of Jupiter's satellites, &c. which
Vol, it. Part II.

is not affected by the distance of the place from llie

equator, the difference of the longitude of ail tlic places
at which it is observed will be discovered. If the moon
enters into the earth's shadow at 6 o'clock in the evening
at London, and at half past 6 o'clock at another place,
then this place is evidently half an hour to the east of
London, or "i degrees, 15 degrees of longitude being
equal to one hour of time. The longitude may also
be found by means of a chronometer or time-piece, ad-
justed to the time at any given meridian. Wherever this

chronometer is taken, it will show the time of the place
where it was adjusted, and the difference between the
time thus shown, and the time deduced from a celestial

observation, or a well regulated time piece, at any other
place, will be the difference of their longitude in time.
An account of the chronometers which are used for

this purpose, will be found under the article Chrono-
meter ; and the various methods of finding the longi-
tude both at land and at sea, will be given under the word
Longitude.

Sect. IV. Phenomena of the Moon as seen from the

Earth.

Art. I. On the Motion and Phases of the Moon.

By observing in the evening the position of the moon
with regard to the fixed stars, she will appear about 13"

farther east than she was on the preceding evening, and
will perform a complete sidereal revolution from one fixed
star to another, or from one point in absolute space to

the same point again, in 27'' 7i' 43' 12". As the equi-
noxes during this period recede about 4", a space which
the moon will pass over in 7" of time, hev /teriodic revolu-
tion, with regard to the equinoxes, will be 27"* 7'' 43' 5".

The nodes move backwards in the heavens 1° 25' 6" in

the time of a revolution, and since the moon passes
through this space in 2'' 36' 49", her revolution, with re-

gard to her nodes, will be 27<i 6' 23". The motion of the
moon's apogee being about 3° 2' 38" direct in tlie time of
a revolution, she will describe this space in 7'' 43' 12",

and will perform her anomalistic revolution in 27^ 13'' 15'

53". The revolution of the moon with regard to the sun,

that is, the time which she takes to revolve from one
conjunction to the next conjunction with the sun, is called

hev synodical rex'olution. While the moon is going round
the earth, the earth, and consequently the sun, advance
about 29° 6' 25", a space which the moon passes over in
2'' 5'' 1'. Hence the synodical revolution will be 29'' 12'"

44' 12".

As the earth revolves round the sun while the moon
moves round the earth, her path in absolute space is

very irregular. Like a point in the wheel of a carriage

that is moving over a convex road, the moon will des-

cribe a succession of epicycloidal curves, which will al-

ways be concave towards the sun. A diagram of the

moon's path in absolute space, and the account of a ma-
chine for describing it, will be seen in Ferguson's yls-

tronomy, vol. 1. chap. xv.

While the moon performs her monthly revolution, she

presents various appearances to a spectator on the earth.

When she is seen near the sun in the western part of the

horizon, she appears like a bow or crescent of light. As
her distance from the sun increases, the enlightened

part of her disc gradually augments, till she presents

her fully illuminated disc to the earth. The enlightened

4 K
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poi'tion again diminishes, till she is seen in the morning,
a little bclorc sunrise, in the form of a crescent; and these

phases are regularly repeated in the same order durinij

every revolution. These dilVerent appearances will be

understood from Platf. XXXIX. I'ig. 10. where S is

the sun, ^f. the earth, and ABCD, &c. the moon in dit-

ierent positions in her orbit round the earth, having one
complete hemisphere always enligiitened by the sun.

When the moon is new, or is in conjunction with the

sun at A, her dark side is turned to the earth, and she is

invisible, as at a. When she reaches her first octant at B,

or has gone through one-eighth of her orbit, one-fourth of

her enlightened side is turned to the earth, and she ap-

pears like a crescent, as at b. When she reaches her

first quarter or tjuadrature C, the half of her illumina-

ted disc is seen at the earth, and she appears a half

moon, or dichotomised, as at c. In her second octant at

D, more of her enlightened hemisphere comes into view,

and she appears gibbous, as at d. When she is in op-

position to the sun at E, her enlightened side is complete-

ly turned to the earth, and she appears full moon, as at e.

At F, her third octant, a part of the enlightened hemis-

jjhere, is turned away from the earth, and the moon ap-

pears gibbous, as at /. In her third quarter at G, she

again appears as a half moon at g. In her fourth octant

at H, she has again the form of a crescent as at /;, and

at A she again disappears, having completed her synodi-

cal revolution round the earth. The moon is said to be

in syzigy when she is in conjunction or opposition with

the sun, and the line EiEAS is called the line of the

ayzigies. These different appearances are well illus-

trated by a white bailor globe, illuminated by the sun or

by the light of a candle, and held in different positions

with regard to the eye. The proportion between the

enlightened and the obscure parts of the moon's disc,

may be found for any given time, from the Table in p.

616, which has already been explained. By subtracting

the longitude of the sun from that of the moon, we ob-

tain the moon's distance from the sun, which is the ar-

gument of the Table. With this argument enter the

Table, and take out, by the method already mentioned,

the proportion between the dark and illuminated parts of

her disc.

By attending to the different positions of the earth

with regard to the moon, it will appear, that the earth

exhibits similar phases to an inhabitant of the moon,
with this difference, that the phases of the earth are

always opposite to those of the moon : When the moon
is full, the earth is invisible ; when the moon is new, the

earth is full ; and when the moon has^ of her diameter

enlightened, the earth has -J-i of its disc illuminated.

The light, therefore, in the dark part of the moon, which
has been explained in Section 4, p. 585, arises from the

light reflected from the earth, which is nearly full at

the time when the secondary light of the moon is vi-

sible.

Art. II. On Eclifises of the Sun and Moon, and Occul-

tations of the J^ixcd Stars.

If the moon moved in an orbit lying in the same plane

with the earth and sun, she would obscure or eclipse

the sun, when she came into the position A, Plate
XXXIX. Fig. 10 ; and the centre of the moon would

pass over the centre of the sun. In like manner, when

the moon comes into the position E, she would pass
through the earth's shadow, and become invisible to an
inhabitant upon its surface. But since the moon moves
in an orbit inclined to the plane of the ecliptic, in which
the sun and earth are always found, she will not obscure
the sun in the position A, unless when slie is in or
near her nodes, or, what is the same thing, near the
plane of the ecliptic at the time of new moon ; and for

the same reason she will not pass through the earth's
shadow, unless she is in or near her nodes at the time of
full moon.
When the line of the nodes coincides with the line of

the syzigies, or when the moon has no latitude at the
time of new moon, the sun will be centrally eclipsed, as
at A, Plate XL. Fig. 1. This eclipse will be total, as
in Plate XXXIX. Fig. 1 1, if the diameter of the moon,
as seen from the earth, is ecjual to that of the sun, or
greater; but if the moon's diameter is less, the eclipse

will he. annular, as in Fig. 12., or a ring of the sun's disc

will appear round the moon at the time of apparent con-
junction. When the moon is about 1| degrees distant

from her node at the time of new moon, and her latitude

north, she will eclipse about 1 1 digits of the sun's north
limb, as at B ; a digit being equal to a twelfth part of the
sun's diameter. When the moon's distance from her
node is about 3 degrees at the time of conjunction, she
will obscure only 10 digits of the sun's northern limb,

as at C, and so on, as is represented in the figure. But
when the distance of the moon from her node is about
18 degrees, the moon will just touch the sun's northern
limb, as at O, without producing an eclipse. When the

moon has south latitude, the same phenomena will be ob-

served in the sun's southern limb, as is represented in

F'ig. 1 . between A and O'.

'CVhile the moon is thus eclipsing the sun, the shado\7

of the moon will pass over the surface of the earth, and
all those places over which the shadow passes, will per-

ceive the sun under an eclipse. Those who are under
the centre of the shadov/, will see the sun either totally

or annularly eclipsed ; and those who are not under the

centre, will see so many digits eclipsed proportional to

their proximity to the centre of the shadow. This will

be understood from Plate XL. Fig. 2. where S is the sun,

E the earth, and M the moon, moving in its orbit in the

direction AMB. The dark space ce\2d, comprehended
between the lines Cf 12, De\2, will be the real shadow
of the moon, within which none of the direct rays of the

sun can fall ; and the lighter space c a b d, contained be-

tween the lines c a, d b, will be the penumbraof the moon,
none of which is illuminated by the whole of the sun,

but only by parts of his disc ; the parts near cl2, f/12 be-

ing enlightened only by a small portion of the sun's

limb, and the parts near c a,d b by nearly the whole of

the sun. In this figure, the moon's shadow just ends in

a point when it falls on the earth, as the moon is sup-

posed to be at her mean distance from the earth. Had
the moon been in her apogee, or in the point of her orbit

nearest the earth, her shadow would have covered a

space upon its surface about 180 miles broad ; and to all

places within this circle of 180 miles the eclipse would

have been total. Had the moon been in her perigee, or

in that point of her orbit where she is nearest the earth,

her shadow would have terminated in a point about e, and

the sun would have been annularly eclipsed. The pe-

numbra c adb will evidently be part of a cone whose ver-

tex is X, aijd will cover the circular space aOb on the
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earth's surface. Divide the sun's diameter CD into 12

digits, and the space 120 into 12 ccjual parts, and tVoni 12

as a centre describe 11 concentric circles, marked 11,

10, 9,8, See. in the figure. Then to a spectator on the

earth at b, the western limb d of the moon will seem to

touch the eastern limb of the sun C, and the eclipse will

begin at the place d, and appear as at O, Fig. 1. An
observer at a will at the same instant see the western
limb of the moon at r, leaving the eastern limb of the sun

at D, and the sun and moon will appear as at O', Fig. 1.

To the iniiabitants of the earth under the circle marked
1, the sun will appear eclipsed 1 digit, as at N,Fig. 1.:

those who live under the circle marked 2, will have the

sun eclipsed 2 digits, as at M, Fig. 1. and so on with
the rest. Those who live at the centre 12 of the pe-

numbra, will have the sun centrally eclipsed, as at A,
Fig. 1.

Since the dark shadow of the moon covers such a

small portion of the earth, the central eclipse is visible

to few places, while the partial eclipse, or that in which
only a part of the sun is obscured, is visible to all places

within the circle aOb, about 4900 miles in diameter.

All the places of the earth without the circle aOb have
no eclipse of the sun ; and therefore when the moon's
shadow docs fall upon the earth at the time of new moon,
the eclipse is only visible to those parts of the earth
over which the earth's shadow happens to pass.

When the moon is in her nodes at the time of new
inoon, the centre 12 of the moon's shadow will pass
over the centre of the earth, and therefore the whole
penumbra will fall upon the earth. When the moon is

about 6 degrees from the node at the time of her con-
junction, almost the whole penumbra will fall upon the

northern hemisphere of the earth, if the moon has north
latitude ; but upon the southern hemisphere, if she is

south of the ecliptic. If the moon changes 12 degrees
from the node, a little more than a third part of the
penumbra will fall upon the northern part of the earth
when the moon has north latitude, and on the southern
part if she has south latitude. When the conjunction

happens at 17 or 18 degrees from the nodes, the penum-
bra will just touch the earth.

If the line of the moon's nodes coincides with the line

of the syzigies, or if the moon has no latitude at the

time of her opposition to the sun, or at full moon, the
moon will pass through the centre of the eartli's sha-

dow, and will therefore undergo a central eclipse. When
the moon is 6° from her node at the time of full moon, she
will still pass through the earth's shadow, and be totally

eclipsed in it; and when she is full at 12° from her node,
she win just touch the earth's shadow without being
immersed in it. In Plate XL. Fig. 2., where S is the

sun, E the earth, and P the moon in opposition, the

moon will evidently begin to be eclipsed when she enters

the earth's shadow at v : The middle of the eclipse will

happen when she is at P, and the end of it when she
leaves the earth's shadow at nu. When the moon is cen-

trally eclipsed, the total duration of the eclipse, when
she is in apogee, is S'' 57' 6"; and, when she is in peri-

gee, 3'' 27' 25". The moon's diameter is divided, like

the sun's, into equal parts, called digits ; and when she
is said to be 15 digits eclipsed, it is meant that she is

completely covered by the earth's shadow, which ex-
tends three digits beyond her limb.

Even when the moon is completely immersed in the

shadow of the earth, she may sometimes bo distinctly

seen of a red copper colour. This colour manifestly
arises from the rays of light which arc rcH'actcd into

the earth's shadow by its atmosphere. Those rays
which pass nearest the earlli, or through the densest
part of its atmosphere, are dtprivcd of their blue rays,
on account of their superior rcfrangibilily, (see Atmo-
sphere,) while the red rays force tlieir passage through
the resisting medium, and full upon the moon. Dill'er-

cnt states of tlie atmosplierc will produce different de-
grees of light ; and hence we find, that the moon, when
eclipsed, does not always exhibit the same colour and
brilliancy. It has been maintained by several astrono-
mers, and more recently by Dr Herscliel, that the moon,
when eclipsed, shines with a native phosphorescent
light, and that the refractive power of the earth's atmo-
sphere could not reflect the rays of light so as to make
them fall upon the moon. If this were the case, the
moon should always shine with light of the same hue,
whereas her light is often' variable, both in its colour
and intensity.

Tlie sun, moon, and earth, return into nearly the same
position with regard to eacii other, altera certain num-
ber of revolutions of the moon. The Chaldaic period,
or period of Pliny, as it is sometimes called, amounts
to 18 years 11 days 7 hours 42 minutes and SI seconds,
comprehending 223 lunations, or revolutions of the moon;
and, at the end of this period, the moon wants only 28'

10" of being as nearly in conjunction with the same
node as at the beginning of the period. Hence, by
adding this period to the time when any eclipse happens,
we shall obtain the time when another eclipse will take
place. Another period, much more exact than the form-
er, contains 6890 mean lunations, or 557 Julian years
21 days 18 hours 4 mmutcs 47 seconds, and at the end
of this period the moon has advanced only 1 minute
41 seconds beyond the same distance from the node,
which she had at the beginning of the period. See Fer-
guson's Lectures, vol. ii. p. 82. ; Ferguson's Mtronomy,
vol. i. chap, xviii., where the subject of eclipses is treat-

ed at great length, and with uncommon perspicuity.

See also Practical Astronomy, Book ii., where we have
given the method of calculating and projecting solar

and lunar eclipses from new tables ; and the article

Eclipse.
When the moon, during her motion from east to west,

passes over any planet or fixed star, so as to hide it from
the earth, the phenomenon is called an occultatiriu of the
star or planet. As all the planets, however great be
the inclination of their orbits, must some time or other
come near the ecliptic, and consequently near the moon's
orbit, all of them may suffer an occultation by the moon

;

but it is only those fixed stars which lie in the moon's
path that can be eclipsed by this luminaiT. All tliosc

stars, whose latitudes, whether north or south, do not
exceed 6° 36', may suffer an occultation somewhere on
the earth ; and if their latitudes do not exceed 4° 32',

they may undergo an occultation on any part of the earth.

In order to know if an occultation will happen, we must
find the time when the longitude of the moon is the
same with the longitude of the stars ; and if the differ-

ence between the moon's latitude and tliat of the stars

should exceed 1° 37', no occultation can take place. If

the difference be less than 57', an occultation must take
place to some parts of the earth. The most remarkable
stars that can suffer an occultation In' the moon, or to

which the moon can make a ne-ir appulse, are.

4 K 2
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^, Aries;

«, |3, y, f , ?, ^, Taurus

;

ft, y, ^, h 1) 1^ Gemini

;

7, S', Cancer

;

*) "i I' »? ?) •^j "> Leo

;

«i /») V) «) ») Virgo;

«, y, )), <, )j, A, 12, Libra;

a, (3, J", V, ir, (T, T, Scorpio ;

y, A, ;«,, «, a-, (T, T, ^, Sagittarius ;

j9, y, ^, e, Capricorims ;

6, I, A, ip, Aquarius

;

S; I, ^, Pisces.

The longitudes, latitudes, and magnitudes, of these

stars, will be found in the Catalogue of Stars at the end

of this article. See Occultation.

Art. III. On the Harvest Moon.

As the moon moves from %¥est to east about 13 de-

grees every day, she rises generally about 50 minutes

later every evening. In the autumnal season, however,

the full moon seems to rise for several nights succes-

sively at the time of sunset, and is then called the harvest

moon. If the moon moved in the plane of the equator,

she would rise exactly 50 minutes later every night, as

the equator makes equal angles with the horizon at all

times of the day, and at every season of the year. But

as the moon revolves in an orbit considerably inclined

to the equator, and nearly in the plane of the ecliptic,

this orbit makes different angles with the horizon, as

may be seen in a common globe. If the moon is in that

part of her orbit which makes the greatest angle with

the horizon, a smaller portion of her orbit will ascend

above the liorizon during a given time, than when she

is in that part of her orbit which makes the least angle

with the horizon. When the moon is in the 23d de-

gree of Leo, 13 degrees of her orbit, which she describes

in a day, rises above the horizon in the space of li" 17';

and therefore, at that time the moon rises 1'' 17' later

on the following evening : but when the moon is in the

beginning of Aries, her orbit is so oblique to the hori-

zon, that 13 degrees of it rise in the short space of 17

minutes ; so that at that time the moon appears to rise

for several successive nights at the same hour. Now,
the moon is in the beginnuig of Aries once every month,

and therefore she should appear to rise eveiy month
nearly at the same time for several nights. This is un-

doubtedly the case ; but as the moon is not full when
this takes place, except in the harvest months, the phe-

nomenon passes unobserved. Since the moon is always

opposite to the sun when she is full, and since it is only

when she is in Pisces and Aries that the harvest moon
can happen, the harvest moon can only take place when
the sun is in the opposite signs, Virgo and Libra, that

is in the autumnal months. Hence there can be only two

full moons in the year which rise for almost a week to-

gether at the setting of the sun. The first of these

moons is called the hamest, and the second the hunters'

moon.
Since the moon does not move in the ecliptic, but in

an orbit inclined to the plane of the ecliptic, having

one-half of it above, and one-half of it below that plane,

it is obvious, that the part of the moon's orliit, at the

ascending node, when the moon rises above the ecliptic,

must make a less angle with the horizon than the eclip-

tic itself; and, on the contrary, that the part of the

moon's orbit, at the descending node, where the moon
descends below the ecliptic, must make a greater angle

with the horizon than the ecliptic itself When the as-

cending node is in Aries, the moon's orbit makes an

angle of 5i degrees less with the horizon than the

ecliptic does, and therefore a greater proportion of the

ecliptic will rise above the horizon, while the moon
describes 13 degrees of her orbit; consequently the

harvest moon will rise more nearly at the same time

than if the moon had been in the ecliptic. These har-

vest moon's are said to be most bcnejicial to the hus-

bandman. In the course of 9 years and 1 12 days, when
the moon's nodes have performed half a revolution, and
when the descending node has come to Aries, the moon's

orbit will make an angle with the horizon 5A degrees

greater than when she is in the ecliptic ; and, conse-

quently, the harvest moon will not rise so nearly at the

same time as if the moon had been in the ecliptic. These
moons are said to be the leant bentjicial.

The harvest moons are least beneficial in

1812, 1831, 1849;

and most beneficial in

1802, 1820, 1839, 1857.

The different phenomena of the harvest moon may be

easily illustrated upon a common globe, by drawing upon
it with a pencil, the moon's orbit inclined 5| degrees

to the ecliptic. This subject is fully explained and

clearly illustrated in Ferguson's Mtronomy, vol. i. chap,

xvi.

Art. IV. On the Magnitude of the Horizontal Moon.

When the sim and moon rise above the horizon, or set

below it, they generally appear much larger than they

do when seen on the meridian ; though it is certain that

they subtend a smaller angle in the former case than in

the latter, when measured with a micrometer. When
the place B, Plate XXXVII. Fig. 7. has the sun S in

its meridian, the sun is evidently nearer by more than

4000 miles, a semidiameter of the earth, than when the

place has come round to A, and has the sun in its hori-

zon. The extraordinary magnitude, therefore, of the

sun and moon in the horizon, must be the result of some
optical illusion. In explaining this singular phenome-
non, astronomers have satisfied themselves with saying,

that the sky does not appear like a circular hemisphere

MNOP, Plate XL. Fig. 3. but like an oval vault mnoti

;

the part at the zenith o seeming to be much nearer the

eye of the spectator at E, than the horizon at m ; and

therefore that the horizontal moon at m will be I'eferred

to a distance £?», and have the magnitude m, while the

moon in the zenith will be referred to a distance Eo, and
have the magnitude shewn at o. This explanation, how-
ever, only puts the difficulty a step farther off; for the

question still recurs. Why does the zenith o appear
nearer the earth than the horizon M ?

When we estimate the magnitude of remote objects,

our judgment is formed from comparing it with adja-

cent objects whose magnitude is known. Thus if we
saw a man standing upon a rock in the middle of the

sea, we may form a tolerably correct estimate of the

size of the rock by comparing it with the man, whose
size may be reckoned about five feet seven inches ; but

if the rock is seen by itself, it is impossible to form any
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probable estimate of its size. Hence a buoy seen at sea

always appears much less than it ically is. The same
thing happens with resjaid to the cstiniaiion of distances.

When many objects intervene, the mind is enabled to

form an estimate approaching to accuracy ; but at sea,

where no objects intervene, the deception is enormous;
and in like manner, in a mist objects appear nearer and
larger from the intervening objects being obscured or

concealed. If an object is viewed in a horizontal line,

or placed on the surface of the earth, we are generally

enabled to form a pretty accurate notion of its magni-
tude, by comparing it with adjacent or intervening ob-

jects. Thus the size of a ball placed before a house

may be estimated by comparing it with the width of a

window or a door, which is generally of a certain size ;

but if the ball is placed on the top of a spire, it is im-
possible to form a tolerable notion of its magnitude. To
the wi'iter of this article, the mosaic pavement Li St
Paul's appeared about one-fifth of its real size when
seen from the top of the cupola ; but as soon as a man
passed over it, the comparison corrected this erroneous
estimate, and the pavement seemed to increase in mag-
nitude. For the same reason, the apparent size of the

moon when in the horizon is estimated by a comparison
with intervening objects ; but when she is at a conside-
rable height above the horizon, she diminishes in size

like the ball on the top of a spire. In order to obtain an
experimental proof of this explanation, we smoked the

surface of a mirror to imitate the horizontal vapours,

and when the moon had a considerable altitude, we
reflected her image from the mirror, so that she appear-

ed ruddy, and near the horizon. In this case her size

evidently increased, and when the horizontal moon was
reflected to the zenith, its apparent magnitude was di-

minished.

Some authors have endeavoured to explain the mag-
nitude of the horizontal moon by saying, that, on account

of the diminution of the moonlight in the horizon, the

pupil is more expanded than when the moon is viewed
at high altitudes, and that a larger image is on this

account formed upon the retina. This opinion, how-
ever, is demonstrably erroneous ; for though the dis-

tance between two stars appears greater when they are

in the horizon than in the zenith, it will not be main-
tained that the retina is more expanded in the one case

than in the other.

Art. V. On the Rotation and Figure of the Moon.

While the moon is performing her monthly revolu-

tion, she always presents the same side to the earth.

This remarkable circumstance arises from her rotation

about an axis in 29'' 12'', the same time that she revolves

round the earth ; for if the moon had no rotation upon
an axis, she would exhibit every part of her surface to

aspectator upon the earth. If the moon A, Plate XXXIX.
Fig. 10. were always to keep the same side At', to the

earl); at E, the line Au would not be carried parallel to

itself; for when the moon had reached G, the line Au
will now have the position aV, the moon having per-

formed a quarter of a revolution round its axis.

From observations upon the lunar spots, Cassi i found

that the moon revolves round an axis inclined 88° 17' to

the ecliptic, and that the nodes of the moon's equator
have the same position, and the same retrogiude motion,

as the nodes of the moon's orbit.

The equality between the lotation and revolution of
the moon, was ascribed by Newton to her having an
oval form, one side of which was denser than the other.
La (irange however has shewn, that though the moon
ought to be elevated at the c(|ualor, by the diminution
of the centrifugal force, yet the elevation is four times
as great in the direction of the diameter of the ctiualor
that is directed to the earth, in the same way as the
waters of the earth are always of a spheroidal form, the
axis of the spheroid being directed to the moon. In
consequence of the attraction of the eartli upon this ele-
vated portion, La Grange has demonstrated, that the
velocity of the moon's motion is sometimes accelerated
and sometimes retarded ; and that the tendency of this
attraction is to produce an equality between the rotation
and revolution of the moon, even if they had been dif-

ferent, and to occasion a coincidence Ijovh in the position
and motion of the nodes of the lunar etjuator and the
lunar orbit. La Place supposes, that the high momUains
of the moon will have an influence upon these plienome-
na, and that this effect will be greater in proportion to
the smalhiess of the compression at tlie lunar poles, and
the smaliness of her mass. See La Grange, Mm. Berlin.
1780, p. 2 1 1 .; La Place, Stjsttme du Monde, p. 280. ; and
Physical Astronomy, chap. xi. p. 712.

Art. VI. On the Libration of the Moon.

When we look attentively at the disc of the moon, we
sometimes oljserve the spots on her eastern limb, which
were formerly visible, concealed behind her disc, while
others appear on her western limb which were not seen
before. The spots whicii appear on her western limb
withdraw tliemselves behind the limb, while the spots
which were concealed behind the eastern limb again
appear. The very same phenomena are observed in the
north and south limb of the moon, so that the spots some-
times change their position about three minutes on the
moon's disc. This phenomenon is called the libration

of the moon ; which is of four diflfcrent kinds, the diurnal
libration, the libration in longitude, the libration in lati-

tude, and the libration arisingfrom the action of the earth
on the lunar s/ihej-oid. The two first of these were noticed
by Galileo, the third by Hevclius, and tiie fourth by La
Grange.

If the disc of the moon, supposed to be at S, Plate
XXXVII. Fig. 7. is examined by persons situated at A
and B, to the former of whom slie appears in the horizon,
and to the latter in the meridian, it is manifest that the
person at A will see a small portion of the moon's noith
limb, which the person at B cannot perceive, and that
the person at B will see a portion of the moon's south
limb which is concealed from the spectator at A. But
wiien the spectator at A is carried by the earth's rotation

into the position B, or when the moon comes to his

meridian, he will lose sight of the part of the moon's
north limb which he formerly saw ; and the part of the
moon's south limb, formerly concealed from hiin, will

come into view. While he is carried from B to C, or
when the moon moves from his meridian to his horizon,

he will perceive more and more of the moon's south
limb, and lose more and more of her north limb. These
phenomena will be repeated every day ; and the diurnal

libration which is thus produced, will be proportional to

the moon's parallax in altitude.

The libration of the moon in longitude arises from
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the inequalities of her motion round the earth, combined
with the uniformity of her motion round her axis. If

the moon moved uniformly in a circle round the earth

in its centre, she would always turn the same face to

the eartli, and there would be no libration in longitude,

the same spots appearing always at the borders of her

eastern and western limb ; or, what is the same thing,

if the moon moves unequally round her axis, and une-

qually in her orbit, the inequaliliis varying in the same
manner, there would be no libration in longitude. But
as the moon moves unequally in an elliptic orbit round

the earth, placed in one of the foci, while she moves
equably round her axis, she cannot present exactly the

same face to the earth. For since the two revolutions

are completed exactly in the same time, the moon will

have performed more than one-twentieth, or any other part

of her monthly re\olution, when her motion is the quick-

est, in the time that she has performed one-twentieth

of her revolution about her axis ; so that the earth has,

as it were, got behmd the moon's eastern limb, and sees

a part of it which was not visible before. In the same
manner, when the moon is near her perigee, where her

motion is slowest, she will perform less than one-twen-

tieth part of her monthly revolution in the same time

that she performs one-twentieth part of her rotatory

motion ; so that the earth will, as it were, be left be-

hind, and get a view of the part of her western limb

that was formerly concealed. The greatest libration in

longitude happens when the Crisian Sea is distant about

three-fourths of its width from the western limb of the

moon.
The libration of the moon in latitude arises from the

inclination of her axis 88° 1
7' to the ecliptic in which

the earth is placed. Had her axis been exactly perpen-

dicular to the ecliptic, this libration would have vanish-

ed. During one-half of her monthly revolution, the

moon's axis forms an acute angle with the radius vector,

or line joining the earth and moon, varying between 88°

17' and 90", and, consequently, the north pole of the

moon, and the adjacent parts, comes into view, and the

south pole is concealed ; but, during the other half of

her revolution, her axis forms an obtuse angle with the

line joining the earth and moon, varying from 90° to

91° 43'; and therefore the north pole of the moon, and

the adjacent parts of her north limb, are withdrawn from

the earth, while the south pole comes into view.

These three kinds of libration are merely optical, and

do not affect the real rotation of the moon. The fourth

species, however, produces a little inequality in her ro-

tation, as it arises from a small oscillation of the moon
about an axis perpendicular to the radius vector, pro-

duced by the action of the earth on the elevated parts

of the lunar spheroid. See the preceding article, and
chap. xi. of Physical Astronomy.

Sect. V. Phenomena of the Su/ierior Planets as seen

from the Earth.

Art. I. Phenomena common to all the Superior Planets.

As the earth revolves in an orbit which comprehends
the orbits of all the superior planets, these bodies, to a
spectator on the earth's surface, appear in every part
of the heavens, and perform a complete revolution among
the fixed stars. They do not, however, move regularly

from west to east, as they would appeal^ to do when seen
from the sun, but, like Mercury and Venus, are some-
times direct, sometimes retrograde, .tnd sometimes sta-

tionary. As these phenomena are common to all the
superior planets, we shall consider only those presented
by Mars, which is nearest to the earth.

If we observe Mars in the morning after his conjunc-
tion with the sun, he appears, like that luminary, to

move from west to east. He is therefore approaching
to the sun ; but as the motion of the sun is more rapid

than his, their distance must increase, and Mars is left

behind the sun. The motion of Mars then becomes
slow ; and, after the interval of nearly a year, when his

right ascension is 128°, he appears stationary for some
days among the fixed stars ; he afterwards moves in

a retrograde direction from east to west, and as the

sun moves in a contrary direction, the distance be-

tween these bodies will rapidly increase. This re-

trograde motion continues till Mars is in opposition to

the sun, when it becomes a maximum. The continuance

of the retrograde motion of Mars now diminishes the

distance between him and the sun ; but the retrograde

motion gradually diminishes, till it vanishes, when the

difference between the right ascension of the sun and
Mars is 128°. At this instant Mars again becomes sta-

tionary for a little time, and he again resumes his direct

motion from west to cast. The tendency of this direct

motion is to increase the angular distance between him
and the sun ; but as the sun moves more rapidly, he
comes up with Mars after an interval of about a

year, and Mars is again in conjunction with that lumi-
nary.

These phenomena, which belong to all the superior

planets, may be easily explained in the followhig man-
ner. Let S, Plate XL. Fig. 4. be the sun, B, C, D, E,
Sec. the orbit of the earth, b, c, d, e, f, g; h, i, A-, /, ?«, the
orbit of any of the superior planets, suppose Jupiter,

and I' K' H' L', &c. a part of the heavens among the

fixed stars. Let dm be the arch described by Jupiter in

the time that the earth describes the arch BM; the
space be being described by Jupiter while the earth

moves through BC ; and soon with the other corres-

ponding spaces CD, cd, DE, de. Now, when the earth

is in B, and Jupiter in b, he will appear at B' in the

heavens, in the direction of the straight line BiB'.

When the earth reaches C, Jupiter arrives at c, and
will therefore appear at C in the heavens, his motion
being direct, or from west to east. While the earth

moves from C to D,and from D to E, Jupiter has moved
from c to d, and from d to e, and will appear to have
advanced among the stars from C to D', and from D' to

E'; his motion being still direct, but slower than be-

fore, as he has passed over only the space D'E', in the

same time that he before moved through the greater

spaces B'C, or CD'. During the motion of the earth

from E to F, and of Jupiter from e to f the earth has,

as it were, got before Jupiter, from the relative position

of the two corresponding parts of the orbits; and Jupi-

ter will appear to have moved backwards from E, as it

is obvious that he will appear at F' in the heavens when
the earth is at F, and Jupiter at /. At E', where the

direct motion of the planet was changed into a retro-

grade motion, he would appear to be stationary. Upon
the arrival of the earth at G, and of Jupiter at .^, in op-

position to the sun, Jupiter will appear at G', having

moved with apparently great velocity over the large
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space FG'. While the earth passes from G to H, and
from H to I, and Jupiter from ^ to /;, and from A to i,

Jupiter will appear in the heavens to contuiiiK his reti'o-

grade motion iioni &' to H', and from H' to I'. At 1' he

will again appear stationary in the heavens ; but when
he advances from ; to A- in the time that the earth moves
from I to K, he has described the arch IK, and has

therefore resumed his direct motion from east to west.

While the earth moves from K to L, and from L to M,
and Jupiter through the corresponding spaces A/, Im,

the planet will appear still to continue his direct motion
from K' to L', and from L' to M' in the heavens. The
arch of Jupiter's retrogradation E'l' has been described

while he moves through the portion ei of his orbit, and
while the earth describes the corresponding portion EI.

The phenomena which we have now described take

place in the motions of all the superior planets, with

this difference only, that the retrogradations are more
frequent, and continue longer in the Georgium Sidus
than in Saturn, and more frequently in Saturn than in

Jupiter, on account of the slow motion of the more dis-

tant planets. All the irregularities, therefore, in the

apparent motions of the planets among the fixed stars,

are explained in the fullest and most simple manner
upon the Copernican hypothesis, that the earth moves
round the sun in the centre of the system.

If all the superior planets moved in orbits lying in

the plane of the ecliptic, the path which they described

in the heavens would be a straight line, in which they
sometimes moved forward, sometimes backward, and

sometimes stood still: But, since their orbits are in-

clined to the plane of the ecliptic, and since their lati-

tude or distance from the ecliptic is perpetually vary-
ing, they will describe a succession of irregular curves
among the fixed stars. This will be Uiiderstood from
Plate XL. Fig. 5., taken from Dr Robison, which repre-
sents the patli of Jupiter among the fixed stars, from
the beginning of 1708 to the beginning of 1710, and
wliich corresponds nearly with the motions of the same
planet from the beginning of 1803 to the beginning of
1805. The ecliptic is represented by EK, and the two
first letters of every month are put to the places in Ju-
piter's path where he was on the first day of that month.
Each of the loops at R and R' is fornud eveiy thirteen
months, and the planet is in opposition to the sun when
he is in the centre R of each loop.

The apparent path of Jupiter at any other lime, and
the apparent paths of all the other planets, may be ea-
sily drawn, by taking their geocentric longitudes and
latitudes, at the beginning of every month, from the
Nautical Almanack, and laying them down as in the
figure.

The following Tables contain the elements of the
stations and retrogradations of the superior planets
when the earth is in its aphelion, and the planet in its

perihelion; or when the earth is in its perihelion and
the planet in its aphelion. The numbers will, of course,
vary according to the relative position of the line of
the earth's apsides, and the line of the apsides of the
planet.

Difference between the longitude of the sun, and the heliocentric lon-

gitude of Mars at the time of his station - - . . -

Elongation of Mars at the time of his station . . . . .

Arch of the ecliptic described by the Earth . . . . -

Arch of the ecliptic described by Mars -.-...
Elongation of Mars at the end of his retrogradation . - . -

Geocentric longitude of Mars at the end of his retrogradation
Arch of Mars' retrogradation -.-.....
Duration of Mars' retrogradation - - . - . .

Difference between the longitude of the sun and the heliocentric lon-

gitude of Jupiter at the time of his station . . . .

Elongation of Jupiter at the time of his station - . . .

Ari.h of the ecliptic described by the Earth . . - - .

Arch of the ecliptic described by Jupiter . . . . .

Elongation of Jupiter at the end of his retrogradation

Geocentric longitude of Jupiter at the end of his retrogradation -

Arch of Jupiter's retrogi-adation .......
Duration of Jupiter's retrogradation ...--.
Difference between the longitude of the sun and the heliocentric lon-

gitude of Saturn at the time of his station - - , -

Elongation of Saturn at the time of his station - . - . -

Arch of the ecliptic described by the Earth . . . . .

Arch of the ecliptic described by Saturn ------
Elongation of Saturn at the end of his retrogradation . . .

Geocentric longitude of Saturn at the end of his retrogradation -

Arch of Saturn's retrogradation ..---.-
"Dm-ation of Saturn's retrogradation ..----•

Mars in 'Perihelion.

Earth in Aphelion.
Mars in Aphelion.
Earth in Peiilielion,

6' 10° 0' 42"
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Geor. Sid. in Perihelion.
Earth in Aphelion.

Difference between the longitude of the sun and the heliocentric lon-

gitude of the Georgium Sidus at the time of its station

Elongation of the Georgium Sidus at the time of its station

Arch of the ecliptic described by the Earth . . - -

Arch of the ecliptic described by the Georgium Sidus

Elongation of the Georgium Sidus at the end of its retrogradation

Geocentric longitude of the Georgium Sidus at the end of its retrogra^

dation ......-..-
Arch of the Georgium Sidus' retrogradation . . - -

Duration of the Georgium Sidus' retrogradation . . -

Geor. Sid. in Aphelion
Eartli in Perihelion.

8< 14° 30'
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^RT. IV On the Phenomena of Saturn and his Rinff.

As the ring of Saturn is considerably inclined to the

ecliptic like the earth's equator, the sun will shine lor

15 years, or during the half of Saturn's year, upon the

north side of the ring, and 15 years on its south side.

The earth being in the same plane with the sun, a spec-

tator upon it will see the north side of the ring when it

is enlightened by the sun. When the sun goes as it

Were from the north to the south side of the ring, the

earth will also be in the plane of the ring, and it will

become invisible. As the sun gets to the south of tlie

ring, it will appear more and more open, till the sun's

declination from Saturn's equator is a maximum. The
ring will then appear more elliptical, and will again dis-

appear, and afterwards open when the sun gets to the

north side of it. These different phenomena will be un-

derstood from Plate XL. Fig. 6, where S is the sun. A,
li, C, D, E, Sec. the orbit of Saturn, and a, b, c, d, e,/",

the orbit of the earth. When Saturn is at A, the sun
and earth are in the plane of the ring, and therefore it

will disappear, the thin edge of it being turned to our

eye. While Saturn advances from A to C, the ring gra-

dually opens, and is most open at C, where the sun and
the earth are evidently above its plane. In moving from
C to D, the ring will become more oblique to the eye

till it disappears at D. As the planet advances from F
to G, the ring will again open, but it is then the south

side that is enlightened by the sun, and turned to the

earth ; and during its motion from G to A, the ring again

closes till it disappears at A.

Table for ascertaining the apparent form of Saturn's

Bing, and the orbits of his four first Satellites.

Argument.
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servctl the comet of \S'7, concluded, from his observa-
tions, that it had no diurnal parallax, and was therefore

situated at a mucli greater distance than the moon. Kep-
ler at first supposed that they moved in rectilineal paths

;

but he afterwards showed, that they described parabolic
orbits concave towards the sun. From the numerous
observations made on the comet of 1680, combined with
his theory of the planetary motions, sir Isaac Newton
concluded that comets revolved round the sun like pla-

nets, but that they moved in ellipses extremely eccen-
tric, stretching far beyond the limits of the planetary
system, as is shown in Fig. 1. Plate XXXIII. where
the path of a comet is represented. The aphelion part

of its orbit is not drawn in the figure, on account of its

great distance from the sun.

Following out the Newtonian theory of comets, Dr
Halley collected all the observations which had been made
upon these bodies, and calculated the elements of 24 of

them. The resemblance between the elements of the

comets of 1456, 1531, 1607, and 1682, induced this astro-

nomer to believe that the same comet had returned at

these different periods, and performed its revolution in

about 75 or 76 years. He therefore predicted the re-

turn of the same comet in the end of the year 1758, or

in the beginning of the year 1759. The period of the

comet from 1531 to 1607 was 76 years and 66 days,

while the period from 1607 to 1682 was only 74 years

and 323 days. By adopting the first of these periods,

the comet ought to have reappeared in November 1758,
and by employing the second, in August 1757. This
great difference, of no less than 15 months, in the pe-
riod of the same comet, was ascribed by Halley to the
attraction of Jupiter and Saturn, which altered the form
of its orbit; and he concluded that its next period would
be longer than any of the preceding.
The solution of the problem of the three bodies ena-

bled astronomers to calculate with more certainty the
changes produced upon the orbits of the comets by the
action of the planetary bodies. Clairaut applied his so-

lution of that problem to the motion of the comet of
1682 ; and after computing the separate effects of Jupi-
ter and Saturn in accelerating and retarding its motions,
he concluded that its period ought to be lengthened 100
days by the action of Saturn, and 518 days by the action

of Jupiter, and that, instead of being 74 years 323 days,

it ought to be 76 years and 211 days. Since the comet
therefore passed its perihelion on the 14th September
1683, it ought to reach the same point of its orbit on
tlie 13th of April 1759. These calculations were read
before the Academy of Sciences on the 14th Novem-
ber 1758. The comet appeared about the end of De-
cember 1758, and reached its perihelion on the 13th of
March 1759, 30 days before the time mentioned by Clai-
raut. By revising his calculations, however, the French
astronomer reduced this error to 22 days; and, in a pa-
per which shared the prize of the Academy of St Pe-
tersburg with Albert Euler, in 1762, he reduced the
error to 19 days. During the period of the comet be-
tween 1682 and 1759, the node of its orbit had advanced
2° 33', or rather 1° 29', 1° 4' being the precession of the
equinoctial points ; and it is a very singular circumstance,
that the calculations of Clairaut gave the very same re-
sult. This comet may be expected to return in the year
1835. By employing the third law of Kepler, and sup-
posing the mean distance of the earth 1, it will be found
that the mean distance of the comet is 17.95, and its

greater axis 35.9 : Its perihelion distance being, accord-

ing to observation, 0.58, its aphelion distance will bo
35.9—0.58=35.32, or 35 times greater than the mean
distance of the earth from the sun.

The comet which appeared in 1770, seems to have
been particularly affected by the action of the planets.

After many unsuccessful attempts to determine its orbit

from a number of accurate observations, Lexell found

that the observations were best represented by an ellipse,

in which the periodical revolution of the comet was 5

years and -i^%%- As this" comet, however, has never been
seen since that time, M. Burckhardt, at the request of

the National Institute, repeated all the calculations with
great care, and obtained results nearly the same as those
of Lexell. The orbit of this comet must therefore have
experienced very remarkable changes ; for, as it never
goes to a much greater distance than the orbit of Jupi-
ter, and approaches as near to the earth as the moon, it

ought to have appeared about eight times since the
year 1770.

Among the Tables at the end of this article, we have
given the most complete Table that has yet been pub-
lished, containing the elements of 97 comets, which have
been observed and calculaied by different astronomers
till the year 1808. It contains the most accurate infor-

mation that astronomers can obtain respecting these in-

teresting bodies, and enables us to draw some important
conclusions respecting their situation and distribution in

the planetary system. The Arabic figures in the first

column accompanying the Roman figures, point out the

resemblance of one comet to another ; thus the number
49, opposite to the years 1531, 1607, and 1782, shews
that these comets are the same as the comet No. XLIX.
By comparing together the numbers in the Table

alluded to, it will appear, 1 . That 24 comets have pass-

ed between the sun and the orbit of Mercury ; 33 be^
tween the orbits of Mercury and Venus ; 21 between the
orbits of Venus and the Earth ; 1 5 between the orbits of
the Earth and Mars ; 3 between the orbits of Mars and
Ceres ; and 1 between the orbits of Ceres and Jupiter.

2. That 32 comets have been seen between April and
September, and 65 between September and April. 3.

That the greater part of the comets have their perihelia

nearest to their ascending nodes. 4. That forty-nine of

the comets move from west to east, and 48 in the op-
posite direction. 5. That the orbits of the comets are

not confined to any particular region of the heavens like

the old planets, but seem to have every possible inclina-

tion. This will appear from the following Table, which
contains the number of comets whose inclinations are be-
low every tenth degree.
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Hence it appears, that the orbits are inclined in every

possible angle ; and since there are only 8 comets whose
inclination is less than 10°, there is less danger of their

interfering with the planetary bodies.

CHAP. n.

On Iht .Vatui-e of Comets.

When we examine a cornel with a good telescope, it

appears like a mass of vapours surrounding a dark nu-

cleus, of different degrees of opacity in different comets.

As the comet approaches the sun, its pale and cloudy

light becomes more brilliant, and when it reaches its

perihelion, it is often brighter than the planets. When
the comet is near its perihelion, it is accompanied with

a tail or train of light directly opposite to the sun, and in-

creasing in length as it approaches that luminary. The
tails of comets are generally a little concave towards the

sun ; the lixed stars are always visible through them, and

sometinses they are so brilliant, that they have been distin-

guished during full moon, and even after the rising of the

sun. The following Table contains the lengths of the

tails of several comets :

A.C.
A.C.
A.D.

371

130

135

1456
1460

1618

1744

60°

45°

equal to the whole milky vray.

60°

having several branches like a
fan.

1759 ... . 2° or 3° at Paris.

25° at Montpellier. Much greater

at the Isle of Bourbon.
1769 .... 60° at Paris.

70° at Boulogne.
97° at Isle of Bourbon.
90° at sea between Teneriffe and

Cadiz.

Various opinions have been entertained by astronomers
respecting the tails of comets. Tycho Brahe and Ap-
pian imagined, that the tail was occasioned by the rays of

the sun transmitted through the nucleus of the comet,
which they believed to be transparent like a lens. Kepler
thought that it was the atmosphere of the comet driven

behind it by the impulsion of the solar rays. Descartes
ascribes the phenomenon to the refraction of the nu-
cleus. Sir Isaac Newton maintained, that the tail of a
comet is a thin vapour ascending by means of tlie sun's

Jieat, as smoke does from the earth. Euler supposes that

the tail is produced by the impulsion of tlie solar rays

driving off the atmospheres of the comets, and that the

curvature of tlie tail is the combined effect of this im-
pulsive force, and the gravitation of the atmospherical
particles to the nucleus of the comet. Dr Hamilton sup-
poses them to be streams of electric matter.
We cannot stop to notice the wild and extravagant

opinions which several astronomers have entertained re-

specting the nature and use of comets. To maintain that

these bodies are employed to convey back to the planets
the electric fluid which is perpetually dissipating, that

they occasioned the great deluge which seems to have
overrun our own globe, and that they are intended to

supply the fuel wasted by the sun, is to give loose reins

to licentious conjecture, without contributing to the pro-

gress of science. When multiplied observations shall
have added to the imperfect knowledge which we at pre-
sent possess respecung these singular bodies, it will then
be time to indulge in ingenious speculation. The ap-
pearance of a comet is shewn in Plate XL. Fig. 7.

For farther information on the subject of this Book,
See Aristotle's Meteorolot;. lib. i. cap. 6. Seneca Qu<-st.

A'at. vii. Hcvelii Cometogra/ihia. Ilallcy, Pltil. Trans.
1705, vol. xxiv. p. 1882. Euler jVov. Com. Petrofi, lorn,

xix. p. 499. Euler, il/f?«. .^cacl. Berlin, \7AiS, p. 117.
Dionis du Sejour, Essai sur les Comctcs. LexcU, Mem.
Jtcad. Par. 1776, p. 638. and Phil. Trans. 1779, p. 68.
Clairaut, Mem. Acad. Par. 1760. Boscovich, Mem. Sav.
Etrang. torn. vi. p. 198, 401. La Place, Mem. Sav.
Etrang. 1773, p. 503, and Mem. Acad. Par. 1780, p. 13.

Fuss, Mein. Sav. Etrang. vol. x. 1781, p. 65. La Grange,
Me?n. Sav. Etrang. x. 1785, p. 65. Lambert, .iV/fm. Acad.
Berl. 1771, p. 352. Bode, Mejn. Acad. Berl. 1786, 1787.

Sir H. Englefield On the Orbits of Comets, 4to, London,
1793. Olber's Abhandlung ubcr die leichteste und be-
quemste Methode die bahn eines Cometen aus einigen Beo-
bachtungen zu berechnen, 8vo, Weimar, 1797. But par-
ticularly Pingre Cometograjihie, 2 vols. 4to, Paris, 1784;
a work v\rhich contains the most complete information
upon the subject of comets. See also Comet, and the
references at the end oi Physical Astronomy.

BOOK III.

On the Fixed Stars.

The fixed stars are celestial bodies which are com-
pletely unconnected with the solar system. They are
placed at an unmeasurable distance from the earth, and
seem to have no real motion peculiar to themselves.

CHAP. I.

On the Arrangements of the Stars into Constellations.

In order to distinguish the stars from one another, the

ancients divided the heavens into different spaces, called

Constellations, which they supposed to be occupied by
the. figures of animals and other objects. The various
names of these constellations, and the longitudes and lati-

tudes of the stars which they contain, will be found in the
Catalogue at the end of this article. A star situated in that

part of the heavens which is covered by the right foot

of the constellation, called the Lion, is distinguished from
other stars, by calling it a star in the right leg of the
Lion. As there may be several stars, however, in the
same place, astronomers have divided the stars that are
visible by the naked eye into six magnitudes ; the bright-

est being called stars of the first magnitude ; the next
brightest, stars of the second magnitude ; and so on with

the rest. The stars of each constellation arc also dis-

tinguished from one another, by prefixing the first let-

ter of the Greek alphabet to the name of the constella-

tion, for the brightest star, and the second letter for the

second brightest. Thus the brightest star of the con-

stellation Leo, is called » Leonis ; the second brightest, (8

Lconis ; and the thii'd brightest, y Leonis. The Greel;

letters, however, do not indicate the magnitude of the

stars which tliey represent, but merely tlic relative

magnitude of those in the same cons^ellat^on. T'^js tc

Vrrginis is a star of the first magnitude ) » Libra a stai;

4 L 2
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of the second magnitude ; and « .i</ua)iia.s[.av of the third

magnitude. All the stars above the sixth magnitude,

which cannot be seen by the naked eye, are called telcs-

co/iic stars ; and those which lie in the spaces between

each constellation, are called unformed stars.

It has been one of the principal labours of practical

astronomers, to determine the position of all the stars in

the heavens, for the purpose of detecting the changes tp
which they may be liable.

The various catalogues founded on new observations,
the time in which they were published, the number of
stars which they contain, and the works in which the
catalogues may be found, will be seen in the following

enumeration.

Hipparchus, A. C.
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unnual /taraltax. It" a star is viewed, when the earth is

at B, Plate XXXVII. Fig. 8. we should expect that it

would appear in a difl'erent part of the heavens than

when it is viewed from the earth at D : But notwith-

standing all the attempts of astronomers to discover this

change of position or annual parallax, with the most
accurate instruments, they have hitherto been unable to

detect it. The observations which have been made for

this purpose were so extremely exact, that the parallax

of the stai's, if it does cxibt, must be less than 1", so

that if we are unable to determine the distance of these

celestial bodies, we can at least fix the limits beyond
which it must lie. If we suppose, then, that the paral-

lax of the stars is 1", and that the mean distance of the

earth from the sun, or the scmidiameter of the earth's

orbit, is y5,000,000 miles, we shall have a triangle whose
base is 95,000,000, and the angle at its vertex 1", to find

its side, or the distance of the nearest star, which will

be 20,159,665,000,000 miles, or 20 billions of miles, a
distance so immensely great, that light cannot pass
through it in less than three years. It is very probable,

that the parallax of the stars is much less than 1", and
that tlie nearest of these bodies is placed at a much
greater distance from us than 20 billions of miles. Some
of them, perhaps, are so remote, that since they were
created the first beam of light which they emitted has
not yet arrived within the limits of our system ; while
others which have disappeared, or have been destroyed
for many ages, will continue to shine in the heavens till

the last ray which they emitted has reached our earth.

For an account of Dr Herschel's theory of the annual
parallax of the fixed stars, and his method of observing
it, see Phil. Trans. 1782, p. 82. See also Roberts, P/ii/.

Trans. 1697, vol. xviii. p. 18; and Flamstead, P/iil.

Trans. 1701, vol. xxii. p. 815. Cassini, Mem. ylcad. Par.

1717, p. 256. Halley, P/hY. rra^js. 1720, p. 637. Brad-
ley, /•/;!/. Trans. 1728, p. 637. Clairaut, M,-m. Acad. Par.

1739, p. 358. Maskelyne, Phil. Trans. 1760, p. 889.

Michel, PAi/. Trans. 1767, p. 234; 1784, p. 35. Her-
schel, Phil. Trans. 1795, p. 46, See also Aberration,
and Star.

CHAP. III.

On the jirofier Motions of the Fired Stars, arising from
the Motion of the Solar System.

By comparing the places of some of the fixed stars,

as determined from ancient and modern observations,

Dr Halley discovered that they had a motion of their

own, wiiich could not arise from parallax, precession,

or aberration. This remarkable circumstance was af-

terwards noticed by Cassiiii and Le Monnier, and was
completely confirmed by Tobias Mayer, who compared
the places of 80 stars, as determined by Roemer, with
his own observations, and found that the greater part of
them had a proper motion. He suggested that the

change of place migiit arise from a progressive motion
of the sun towards one quarter of the heavens ; but as

the result of his observations did not accord with this

theory, he remarks that many centuries must elapse be-
fore the true cause of this motion can be explained.

The probability of a progressive motion of the sun
was suggested upon theoretical principles by the late

Dr Wilson of Glasgow ; and La Lande deduced a similar

opinion from the rotatory motion of tlie sun, by suppo-
sing, that the same mechanical force which gave it a

motion round its axis would also displace its centre, and
give it a motion of translation in absolute space.

If the sun has a motion in absolute space, directed
towards any quarter of the heavens, it is obvious that
the stars in that tiuarter must appear to recede from
eacii other, while those in the opposite region seem gra-
dually approaching, in the same manner as when walk-
ing through a forest, the trees to which we advance are
constantly widening, while the distance of those which
we leave behind is gradually contracting. The proper
motion of the stars, therefore, in those opposite regions,
as ascertained by a comparison of ancient with modern
observations, ought to correspond witli this hypothesis.
The following Table contains the proper motions of

some of the principal fixed stars, as determined by the
accurate observations of Dr Maskelyne.

Table of the .^?inual Pro/ier Motions of 35 Stars in.

Right yJscension and Declination.
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By comparing the proper motions given in the pre-

ceding Table, UrHerschel has found, that the greater

part of them are nearly in the direction which would
result from a motion of the sun towards the constella-

tion Hercules, or rather to a part of the heavens whose
right ascension is 250° 52' 30", and whose nonh polar

distance is 40° 22'. Klugel found the right ascension

of this point to be 260°, and Prevot makes it 230°, with
65° of north polar distance. Hcrschel supposes that the

motion of the sun and the system is not slower than that

of the earth in its orbit, and that it is performed round

some distant centre. The attractive force capable of

producing such an effect, he does not suppose to be

lodged in one large body, but in the centre of gravity

of a cluster of stars, or in the coninion centre of gravity

of several adjacent clusters. La Lande, however, is of

opinion, that there is a kind of equilibrium among all

the systems of the universe, and that they have a pe-

riodical circulation round their common centre of gra-

vity. See Mayer, Ofiera Inedita, vol. i. p. 77. Lambert,
Sxjsteme du Monde, p. 87, 152. La Lande, Mem. Acad.

Par. 1776. Prevot, Mem. Acad. Beri. 1781, p. 145.

Elihem. de Berl. 1786, 1789. Herschel, Phil. Trans.

1785, p. 247; Id. 1805, p. 23; Id. 1806.

CHAP. IV.

On J^few and Variable Stars.

While the stars exhibit these apparent variations, they

are affected with others of a different kind, which seem
to arise from some great physical changes that are going
on in these bodies. Several new stars have appeared
for a time, and then vanished ; some that are given in

the ancient catalogues can no longer be found ; while

others are constantly and distinctly visible, which have

not been described by the ancients. Some stars, like /3

in the Whale, have gradually increased in brilliancy ;

others, like ^ in the Great Bear, have been constantly

diminishing in brightness ; and a great number sustain

a periodical variation in their brilliancy. The new star

which was seen by Tycho in 1572, in the constellation

Cassiopeia, suffered very remarkable changes. On a

sudden it became so brilliant, that it surpassed in bright-

ness even Venus and Mercury, and was visible on the

meridian in the day time. Its light then began to di-

minish, till it disappeared sixteen months after it had
been first seen. The new star which appeared in 1603,

in the constellation Serpentarius, exhibited similar phe-
nomena, and disappeared after having been visible for

some months.
In order to explain these singular changes, astrono-

mers have supposed that the stars are suns, having
parts of their surface occupied by large black spots,

which, in the course of their rotation about an axis,

present themselves to us, and thus diminish the bril-

liancy of the star. Some astronomers suppose the black
spots to be permanent ; but others are of opinion, that

the luminous surface of these bodies is subject to per-
petual changes, which sometimes increase their light,

and at other times extinguish it. The same phenomena
have been explained, with less plausibility, by suppo-
sing, that the stars are extremely flat, and that they are
more or less brilliant according as their flat or sharp side

turns to the eye. The variation in the light of the stars

has also been ascribed to the interposition of the planet?

which revolve around them ; but it is not probable that

the planets are sufficiently large to produce any sensible-

effect : Even when seen from the earth, the light of our
own sun is not perceptibly impaired when Mercury or

Venus are passing over his disc. A complete list of

new and variable stars, with a full account of their

changes, will be given in a tabular form among the Ta-
bles at the end of this article.

See Hevelius, Phil. Tmn.i. 1665, p. 372; 1670, p
2087; 1671, p. 2197. Bullialdus, Phil. Trans. 1665-6,

vol. i. p. 381. Anthelme, Phil. Trans. 1670, vol. v. p.

2092. Tycho, Progymiiasmata, aut de nova Stella anni
1572. Kepler, de Stella JVova in Pede Serjientarii. Phil

Trans. 1715, vol. xxix. p. 354. Goodricke, P//;/. Trans.

1785, p. 153. Pigott, Phil. Trans. 1785, p. 127; 1797,

p. 193. Herschel, Phil. Trans. 1780, p. 338; 1792, p.

24; 1795, p. 166; 1796, p. 452. See also AlGOL, and
the references under that article.

CHAP. V.

On JVebula, and the Milky Waij.

If we examine the heavens with a good telescope, we
shall find that the stars are not uniformly scattered over
the firmament. In some places they are crowded to-

gether, and in other parts of the sky there are blank
spaces where no stars can be seen. Besides these stariy

groupes where the individual stars are distinctly visible,

there are numbers of small luminous spots of a cloudy

appearance, called JVebule. The largest of these nebulae

is the galaxy or milky way, a white and luminous zone
which nearly encircles the heavens, and which appears
to be the nearest of all the nebulae. Dr Herschel exa-
mined this interesting part of the heavens with very
powerful telescopes, and found that its whiteness was
owing to an immense number of small stars. A portion
of the milky way, about 15 degrees long, and 2 broad,

contained no fewer than 50,000 stars, large enough to

be distinctly counted, and the Doctor suspected twice

as many more, which, for want of sufficient light in his

telescope, he saw only now and then. The attention of

Dr Herschel was next directed to the nebulae, which he
found to be composed of stare, or at least to contain

stars, and to exhibit every other appearance of being
entirely composed of them. These nebulae were gene-
rally arranged into strata, and ran on to a great length.

One of these nebulous strata was so crowded, that in

passing through a section of it in the time of 36 minutes,

Dr Herschel discovered 3 1 nebulae distinctly visible, but

varying in their shape, situation, and condition. In an-

other stratum he saw double and treble nebulae variously

arranged : Some of the large ones were accompanied
with others that were smaller ; some of them were long

and narrow bright dashes ; others had the shape of a

fan, like the electric spark issuing from a lucid point.

Others resembled comets, with a nucleus or centre, or

cloudy stars, surrounded with a nebulous atmosphere.

A different kind contained a milky nebulosity, similar

to the light about 6 Orionis. These various appearances

of the nebulae are represented in Plate XL, Fig. 8, 9,

10, 11, 12, 13, 14, and in Plate XLI, Fig. 1, 2, 3, 4, 5,

6, 7, 8. Fig. 8, Plate XL, is the 98th " ATebuleuse sans

etoiles," in the Connoissance des Temfis for 1784, ac-
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cording to Dr Herschcl. Fig. 9. is the 53d of the same
catalogue.

The immense size of the milky way, and the circuit

which it makes round the heavens, induced Dr Herschcl

to imagine, that it is a large nebula, in the middle of

which our own system is placed. If we suppose this

nebula to have the form represented in Fig. 9. which is

a section of it in a plane perpendicular to its greatest

diameter, and the solar system to be placed at S, it will

exhibit all the phenomena which appear in the milky

way. The brightness of the milky way will be greatest

in the directions Sa, SA, S/;, where the intervening stars

are most numerous. In the lateral directions Sm, Sn,

the nebulosity will not appear ; and in the direction Sc,

on account of the opening between a and 6, there will

be an empty space, comprehended between these two
branches, where the nebulosity is not observed, as is

the case in the milky way between /«. Scorpionis in the

south, and v Cygni in the north, a spare nf nhmit- 109.

degrees. The circle drawn round S, in Fig. 9, is at 40

times the distance of the nearest fixed stars, and proba-

bly comprehends all those which are visible to the naked

eye.

It would appear therefore from this hypothesis, as

was first suggested by professor Kant, and afterwards

by Lambert, that all the stars in the universe are col-

lected into nebulae, and that all the insulated and scat-

tered stars which appear in the heavens belong to the

particubr nebula in which our system is placed. Dr
Herschel has followed out this opinion with his usual

success, and has observed the position of no fewer than

2500 distinct nebulae. These nebulse were generally

detected in certain directions rather than others ; and

the spaces preceding them were often so completely

deprived of their stars, that not a single star could be

seen in the field of the telescope. From this circum-

stance he concludes, that the condensation of the stars

into nebulae of different kinds, has arisen from their

mutual attraction ; and he endeavours to shew, from this

principle, how the various combinations have been made.

He supposes also, that several nebulae are formed by

the decomposition of larger nebulse, that many nebulae

of this kind are at present detaching themselves from

the nebula of the milky way, and that others have been

actually detached from the sides of it. He thinks that

the opening of about 4 degrees in the body of the Scor-

pion, arises from this cause, and that the stars which
once filled this opening now form the 80th " JVebuleuse

sans etuiles," in the Connoissance des Temfis, which is

situated on its western border.

The limits of this article will not permit us to give

a complete view of Dr Herschel's interesting specula-

tions on the construction of the heavens. We shall

merely mention the different arrangements into which
he imagines the stars to be formed. He supposes that

some of them arc insulated like our sun, surrounded
with planets and comets, and beyond the attractive force
of other stars. He considers double stars as so near
each other, as to be afiected with their mutual gravita-
tion, and as preserving their distance by their centrifu-
gal force, arising from a revolution round their common
centre of gravity. The two stars for example, which
form the doulilc star Castor, have varied in their angu-
lar situation more than 45° since they were observed by
Bradley in 1759, and appear to perform a retrograde
revolution in 342 years, in a plane perpendicular to the
direction of the sun. Dr Herschel has found them in

intermediate angular positions, at intermediate times,
but never could perceive any change in their distance.
The retrograde revolution of y Leonis, another double
star, is supposed to be in a plane considerably inclined

to the line in which we view it, and to be completed in

1200 years. The stars of e Bootes perform a direct

revolution in 1681 years, in a plane oblique to the sun.
The stars of <5* Serpentis, perform a retrograde revolu-
tion in about .TTS years, and those of y Virginis in 708
years, without any change in their distance. In 1802,
the large star ^ Hercules eclipsed the smaller one,
though they were separate in 1782. Other stars he
supposes to be united in triple and quadruple, and still

more complicated systems. Round nebulae, like the
milky way, which appear brightest in the middle, form
a fourth class. Groupes of stars are those in which there
is no apparent condensation, and clusters are distin-

guished from these, and from nebulae, by a great cen-
tral compression. Another class contains nebulae, of
which the component stars have not been perceived.
Some of these are at such an immense distance, that
Dr Herschel supposes their light to have been a million
of years in travelling to our system. The last class

contains single stars, or rather bright spots, surrounded
with a milky nebulosity, arising from some shining fluid.

The bright central point he supposes to be the fluid in

a condensed state ; and as some of these nebulae have
no central points, he imagines that new stars may ap-
pear to be formed by the compression of the luminous
fluid. This luminous fluid he conceives to be some how
or other formed by means of the light that is continually
issuing from the innumerable suns which fill the im-
mensity of space.

A catalogue of the most important double and nebu-
lous stars shall be given at the end of this article. See
Kant's jillgemeine JValurgeschichte. Lambert's Photome-
tria,§ 1139. Pigott, PAiV. Trans. 1781, p. 82. Cassini,

il/em. ./lead. Par. 1789, 331. Michel, P/iil. Trans. 1784,

p. 35. Le Monnier, Mem. Acad. Par. 1789, p. 610. Her-
schel, P^V. Trans. 1782, p. 112; 1784, p. 437; 1785, p.

40,213; 1786, p. 457; 1789, p. 212; 1791, p. 71 ; 1795,

p. 46; 1802, p. 477; 1803, p, 339 ; 1804, p. 333. (/3)
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PART II. PHYSICAL ASTllUi

Having now described the apparent, as well as the real

motions of the bodies which compose the solar system,

we come next to shew how they nil result IVom one ge-

neral principle, namely, the law of universal gravitalion,

by which every particle of matter in the system has a

tendency towards every other particle, and to apply that

principle to the explanation of some of the more im-

portant phenomena of the system.

CHAP. I.

0/' the Forces by nvliich the Planets are retained in their

Orbits.

Although we are indebted to sir Isaac Newton for the

complete discovery of the law of universal gravitation,

and its application to the explanation of the planetary

motions, yet, the existence of the law had been surmised

by different philosophers, both of ancient and modern

times. Copernicus, the celebrated restorer of the true

system of astronomy, in speaking of the gravity of ter-

restrial bodies, by which they tend towards the centre

of the earth, and to which the figure of the earth is

owing, observes, that it is highly reasonable to suppose,

that, by a like principle, diffused from the sun and pla-

nets, their figures are preserved in their various mo-

tions ; and Fermat, a mathematician of great eminence,

who lived in the I5th century, appears to have had accu-

rate notions, to a certain extent at least, of the nature

of this law ; for he says, that the weight of a body is

the sum of the tendencies of each particle to every par-

ticle of the earth ; and among the moderns he is the

first that made this remark.

The justly celebrated Kepler, however, extended his

views still farther; for in his E/iitome jistranomix Co-

fiernicante, he says, that if there be supposed two bodies

placed out of the' reach of all external forces, and at per-

fect liberty to move, they would approach each other

with velocities inversely proportional to their quantities

of matter ; the moon, says he, and the earth mutually

attract each other, and are prevented from meeting by

their revolution round their common centre of attraction;

and he says, that the tides of the ocean are the effects

of the moon's attraction, heaping up the waters imme-
diately under her. Then, adopting the opinion of Dr
Gilbert, that the earth is a great magnet, he explains

how this mutual attraction will produce a deflection into

a curvilineal path.

Dr Hooke appears to have had very accurate general

notions of the nature of the mutual attraction of the ce-

lestial bodies; for, at a meeting of the Royal Society in

the year 1666, he expressed himself as follows: "I will

explain a system of the world very different from any

yet received, and it is founded on the three following

positions. 1. That all the heavenly bodies have not only

a gravitation of their parts towards their own proper

centre, but that they mutually attract each other within

their spheres of action. 2. That all bodies having a

simple motion, will continue to move in a straight line,

unless continually deflected from it by some extraneous

force, causing them to desci'ibe a circle, an ellipse, or

some other curve. 3. That this attraction is so much
the greater as the bodies are neai'er. As to the pro-

portion in which those forces diminish by an increase
of distance, I own," said he, " I have not discovered it,

although I have made some experiments to this purpose

;

I leave this to others, who have time and knowledge
sufficient for this task." Previous to this period, Ur
Hooke had exhibited to the Society an experiment, with
a view to shew how a motion in a curve might be pro-

duced in consequence of a tendency in a body towards
a centre. A ball suspended by a thread from the ceiling-

was made to revolve about another ball laid on a table

immediately below the point of suspension. When the
push given to the pendulous ball was properly adjusted

to its deviation from the perpendicular, it described a
pijrfect circle round the ball on the table, but when the

push was very great, or very small, it described an el-

lipse, having the other hall in its centre. Dr Hooke
shewed that this was the operation of a deflecting force

directly proportional to the distance from the other ball

;

but he added, that although this illustrated the plane-
tary motions in some degree, yet it was not suitable to

their cause ; for the planets describe ellipses, having
the sun not in the centre, but in one of their foci ; there-

fore they are not retained by a force proportional to their

distance trom the sun. In these remarks, we have a
clear and modest account of a rational theory ; and it

must be inferred from them, that Dr Hooke had anti-

cipated Newton in describing the general nature of the

planetary motions, although it is solely to the latter that

we owe the discovery of the precise law of the force by
which the very motions we observe are produced.
To this extent the true theory of the motions of the

heavenly bodies had been discovered, or rather conjec-

tured, when sir Isaac Newton turned his attention to

the subject. He was then only 24 years of age ; but

before this period, he had, by his discoveries concern-

ing light and colours, evinced a strength of mind, a feli-

city of invention, and a patience in investigation, which
have very seldom been found united in any man whose
name is on record, and perhaps have never been ex-

ceeded : indeed the whole of his character was such as

placed him in the highest rank of illustrious men, and
made him at once an ornament to the age in which he

lived, and to human nature. The circumstances under
which he discovered the true theory of the planetary

motions, are stated by Dr Pemberton, in his preface to

his View of Sir Isaac Keivton's Philosophy. They are

in substance as follows: He had retired from Cam-
bridge to his country house in year 1656, on account of

the plague ; and one day as he sat alone in his garden,

reflecting on the power by which all terrestrial bodies

gravitate towards the earth, it occurred to him, that as

this power is not sensibly diminished at any distance to

which we can recede from the earth's centre, there seem-

ed reason to conclude that it extended much farther than

was commonly supposed, and even might extend as far

as the moon ; and if this were true, he concluded that

her motion would be influenced by it, and that probably

it was this very force which retained her in her orbit.

However, although the force of gravity be not sensibly

less at the tops of the highest mountains, than at the

ordinary level of the earth's surface, he conceived it to

be very possible, that at so great a distance as that of

Uie moon, it might be considerably different. To make
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an estunalc of what miglit be tlie degree of the dimimi-

tion, he considered that il the moon ho retained in her

oibii by the force of gravity, no doubt the primary pla-

nets are carried round the sun by a like power ; and by
comparing the periods of the several planets with tiieir

distances from the sun, he found, that if any power like

gravity kept them in their orbits, its strength must de-
crease in proportion as the squares of the distances in-

crease : but in making this conclusion, he supposed that

the orbits of the planets were circles, having the sun in

their centre, from which figure the greater part of them
do not much differ.

Supposing, therefore, the force of gravity to extend
as far as the moon, and to decrease according to this

ratio, he computed whether that force would be sufR-

cient to keep the moon in her orbit ; but having no
books at hand, by which he might ascertain the true

magnitude of the earth, he was obliged to employ in

his calculation the erroneous estimate at that time com-
monly received among geographers and seamen, namely,
that a degree of latitude on the earth's surface was 60

English miles. Now, as a degree contains in reality

about 69^ miles, his computation of course did not agree
with the phenomena; and on this account, he laid aside

at that time all further consideration of the subject.

Some years after, in consequence of a letter he re-

ceived from Dr Hooke, he investigated the nature of

the path which a body would describe, if it were let fall

from any high place, taking into account the rotation of

the earth ; and on this occasion he resumed his former
train of reflections concerning the motion of the moon.
He had now, however, the advantage of knowing pretty

nearly the exact magnitude of the earth, in consequence
of the measurement of an arch of the meridian made in

France by Picard ; and he had the inexpressible satis-

faction of finding that his calculation agreed exactly with

what it ought to be, if the opinion he had formed was
correct. He therefore concluded that his conjecture was
correct, and that the moon was really kept in her orbit

by the force of gravity, which decreased according as

the square of the distance increased, agreeably to what
he had supposed.

It is said, that as the calculation drew to a close, the

mind of Newton was so much agitated by the import-

ance of the discovery he was on the point of making,
that he was obliged to desire a friend to finisli them.
This is not to be wondered at, when we consider the

great revolution which he foresaw he was about to pro-

duce in the opinions of mankind, and the immense fabric

of science that might be built on his discovery. Soon
afterwards he composed twelve propositions, compre-
hending the rudiments of a mathematical theory of the

celestial motions, and these again in process of time

were followed by his Princi/ua, a work of transcendent

excellence, and written upon the most abstruse of all

subjects, and yet composed in the short period of about
eighteen months.

Before this period, however, a foundation for the true

theory of the planetary motions had been prepared by
the sagacity and industry of Kepler, in his discovery

of certain facts respecting the orbits of the planets.

These he had, with immense labour and ingenuity, de-

duced chiefly from the observations of Tycho Brahe.

They are three in number, and are now commonly known

by the name o( A'c/ilcr'n J.air?. They arc usually ex-
pressed in the form of propositions, as follows:

1. ^It the /ilaiieta move rcjjind the sun in nuch a man-
ner, that a Una draivn from the ftUinet to the sun /itissev

over eijual arras in any equal Jiortions of lime*
2. Hack planet dcscrides an elli/isc, having the sun in

its focus.

3. The squares of the periodic times of the ptaneth
have to one another the same proportion as the cubes oj
their mean distances from the sun.

These laws were originally framed from a most labo-
rious and careful examination of the actual motions of
the primary planets known in the days of Kepler: they
have, however, been found to apply equally to the orbits
of the planets discovered since that period, as well as
those of the satellites of all the planets, and of up-
wards of ninety comets which have been now accuratelv
observed.

As it is a fundamental proposition in the doctrine ol

central forces, that " when a body describes a curve
which is all in one plane, and a point is so situated iji

that plane, that a line drawn from it to the body describes
round that point areas proportional to the times, the

deflecting force is always directed to that pouit." (Sec
Dynamics.) Newton inferred from Kepler's first law,

that the defection of each pla?ict is the action of a force
always directed toward the sun, that is, if the planet

were stopped, and then let go, it would move in a di-

rect line toward the sun with a motion continually acce-
lerated, just as a stone falls towards the earth. Thi^-,

is a principle of the utmost importance in physical as-

tronomy ; and from the extension of Kepler's law to the
satellites of the planets and to the comets. Newton
was able to infer still more generally, that the primarij

planets and comets are retained in their orbits round the

sun, and the satellites in their paths round their respective

primaries, by a force tending- toward the central body.

In this proposition no opinion is delivered as to the man-
ner in which the force acts : it may be the impulse of
a fluid moving toward the central body, or it nuiy be an
attraction in that body, or in short, it may be any cause
that can be conceived as adequate to produce the ob-

served effect ; but whatever be the cause, this is the

direction of its effect.

The direction of the force which acts upon the pla-

nets being completely ascertained, the next thing to be

considered, was the law according to whicli it varied by
a change of distance. This Newton was enabled to

determine by means of Kepler's second law, and the

science of Dynamics : for he knew from the former,

that the orbits of the planets were ellipses having the

sun in the focus ; and since, by the principles of the

latter, the intensities of the force at diff"erent points of

tlie orbit arc proportional to the deflections of the planet

from tangents to its orbit at those points in very small

equal intervals of time, tliese deflrctions being estima-

ted in the direction of the force ; he had therefore only

to compute the ratio of these deflections by the geome-
trical properties of the figure, to obtain wliat he sought.

We shall here give a solution of this problem, deducing

it from the theory of central forces, delivered under the

article Dynamics.
Let APB be the orbit of a planet, (Plate XLTI. Fig.

1.) S its focus in vvhich the sun is placed, A the aphcr

• A line drawn from the centre of the sun to that of a planet, is commonly called the Uadius Vector.

Vol. II. Part II. 4 M
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lion, and P the planet at any point of its orbit : join

PS, draw the tangent PD, and draw SD perpendicular

to PD. Let V and v denote the velocities of the pJa-

(let at A and P respectively, and put C and c for those

chords of the equicurve circles at A and P, which pass

through the point S, and which are called the defective

chords, and let F be the deflecting force at A, and/ the

force at the indefinite point P. Then, by Dynamics, we
have

But the velocities at A and P being inversely propor-

tional to the perpendiculars drawn from S to the tan-

gents at these points, (by Dynamics) V : xi : : SD : S A,

and V-c : -y'C : : SD- Xc : SA' xC, therefore F :/: : SD^
XciSA^xC. Draw PE perpendicular to the tangent

meeting the axis in E, and draw EG perpendicular to

PE, and EH perpendicular to PS. By Conic Sections,

PH is equal to half the principal parameter of the el-

'^ lipse, and consequently is equal to half the deflective

chord at A : Also PG is half the deflective chord at P,

therefore C=2PH, and flz2PG, and consequently

F :/: : 2SD^ XPG : 2SA=xPH,
0r::SD»xPG:SA2xPH.

Now, in the right angled triangle GPE, GP : PE : : PE :

PH, therefore GP : PH : : GP= : PE^ (See Geometry,)
but the triangles GPE, PSD being similar, GP" : PE" :

: PS' : SD= ; therefore GP : PH : : PS' : SD% and SD^
XPGzrPS^XPH ; and since it was shewn, that F :/:

:

SD^xPG : SA^xPH, therefore F :/: : PS^xPH : SA^X
PH, or leaving the common factor PH out of the con-

sequents, F :/: : SP' : SA^ Hence we derive the fol-

lowing important proposition

:

The force by which a planet describes areas pro/ior-

iional to the times round the focus of its ellifitical orbit,

is as the square of the distance from the focus inversely.

The proposition we have just now demonstrated, and

that treated of above, comprise all that we know of the

properties or mechanical aff'ections of the masses of mat-

ter which compose the solar system : each is under the

influence of a force directed towards the sun, urging

the planet in tliat direction, and that force varies in its

intensity, increasing as the planet comes nearer to the

sun in the inverse proportion of the squares of the dis-

tances. As the secondary planets describe ellipses round

their primaries, we must aflirm the very same thing of

them ; and as to the comets, whether they describe

very eccentric ellipses or parabolas, they must be all

subject to the very same laws, for their radii vectores

arc all found to describe areas proportional to the times

;

and the law of the deflecting force, which we have in-

vestigated in the case of the ellipse, is the very same
for each of the other two conic sections, and may be

found in the same manner. Indeed, it must evidently

be true in the case of the parabola, seeing that this curve

may be regarded as an ellipse, having an infinitely great

eccentricity.

There remains yet one question to be decided : it is,

whether there be any analogy between the forces which

retain the diff'erent planets in their orbits? In the pre-

sent state of astronomy, we can immediately answer the

question ; for it is now known, that the force which acts

upon the comets during their descent to the sun, varies

exactly according to the law we have found to hold in

the case of the planets. Now, the comet of 1759, the

return of which was predicted by Dr Halley, (on which

account it is> sometimes called the Halleian comet,) came
from a distance far beyond the remotest of the known
planets, and approached nearer to the sun than Venus

;

and when it arrived at the same distance from the sun

as any of the planets, its deflection was the very same
as that of the planet. We may therefore legitimately

conclude, that it is one and the same force (hat defects

all the. /ilanets as well as the comets.

The argument for the sameness of the planetary force,

which is drawn from the orbits of the comets, is per-

haps the most ample of any ; but it could not be em-
ployed by Newton, because at the time he commenced
his career of discovery the motions of the comets were
unknown. His first knowledge of the true nature of

the planetary force was the result of conjecture : for

having assumed as an hypothesis, that the orbits of the

planets are circles, from which indeed they do not dif-

fer much, his mode of reasoning was in effect as fol-

lows : Let F and / denote the forces acting upon two
bodies revolving in circles in the periodic times T and

t, and let R and r be the radii of the circles ; then, by

the theory of central forces delivered by Huygens pre-

R r
vious to Newton's discoveries, F -.f.:^^: — ; but iii

the case of the planets, it appeared by Kepler's third

law, (viz. that the squares of the periodic times are as

the cubes of the mean distances,) that T^ : f ^ : : R^ : r^,

and therefore that=-, • -r-- S^ • "T? therefore F : /:

:

— : -^, that is, the forces which acting upon two planets

would cause them to describe circular orbits, agreeing

with Kepler's third law, are to one another in the inverse

ratio of the squares of the distances : or, which is the

same thing, two planets which describe circular orbits in

the manner indicated by that law, are acted upon by one

and the same force, which decreases in intensity as the

squares of the distances increase.

As it appeared from Kepler's third law, that the

equality of the ratio of the squares of the periodic times

to that of the cubes of the mean distances, was altogether

independent of the eccentricities of the orbits, it was-

natural to conjecture, that the law of the force, which in

part depended upon the equality of these ratios, would
be the same, whatever was the degree of eccentricity,

and consequently would be the same whether the orbits

were ellipses or circles, which may be regarded as

ellipses having infinitely small eccentricities. This con-

jecture, however, required to be verified by a strict

demonstration, and Newton has accordingly given one

in liis Principia. Its truth follows immediately from this

proposition : If a planet, when at its mean distance from
the sicn, be projected in a direction perperidicular to the

radius vector, ivith the same velocity ivhic/t it has in that

point of its orbit, i! luill describe a circle round the sun in

the very same time it describes the ellipse. This may be de-

monstrated as follows.

Let ABPD, Plate XLII. Fig. 2. be the elliptic orbit,

PA, BD its axis, S the sun in its focus, C the centre, and

B and D the positions of the planet when at its mean
distance. On S as a centre, with SB, the mean distance,

as a radius, describe a circle. Let BK be one half of BS

;

let BE, Be be very small equal arches of the circle and

ellipse, and let SE, Se be joined.

By the conic sections, BS is half the deflective chord

of the circle of curvature in the point B of the ellipSfCj
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and conscqiically BK~i BS is one-fourlh of that chord ;

therefore the velocity in the ellipse at B, is that which
the force in B would generate, by uniformly impelling

the planet along BK, (Dynamics.) Moreover, it appears

from the prmcipies of Dynamics, that a body projected

with this velocity in a direction perpendicular to BS,
will describe a circle having BS~2BK for its radius.

Again, the arclics BE, Bf being equal, and described
with equal velocities, they will be described in equal

times : and, considering these small arches as ncai-ly

coinciding witli tlicir tangents at B, the triangles BES,
BfS having equal bases BE, Be, arc to one another as

perpendiculars drawn from their common vertex S upon
the bases, and consequently as SB~CA to CB, or as

SB^ to CAxCB. But the area of the circle is to the

area of the ellipse in the same ratio ; therefore the trian-

gles or sectors BSE, BSf are similar portions of the

whole areas of the circle and ellipse ; and these sectors

being described in equal times, the circle and ellipse will

also be described in equal times.

As it now appears, that if the planets, instead of de-

scribing elliptic orbits, were describing circles at dis-

tances equal to the semitransverse axes of these orbits,

and in the same times, they would do it by the influence

of the same forces which act upon them in their elliptic

orbits ; and since, upon this hypothesis, the squares of

the periodic times would be to one another as the cubes
of the distances, it follows, that these forces must be
inversely as the squares of the distances. Upon the

whole, then, we may conclude, that the planets are

retained in their orbits, not by different forces, but by
one and the same force, which extends from the sun in

every direction, and decreases in intensity in proportion

as the squares of the distances increase ; the intensity

being the same at equal distances from the sun, in what-
ever direction these distances are taken. For although
the planetary course do not depart far from the ecliptic,

the influence of the regulating force is evidently not con-

fined to that region, seeing that the comets move in all

directions, and that the orbits of some of them are nearly

perpendicular to the ecliptic.

Whatever has been said in this chapter respecting

the orbits of the primary planets, and the law of the force

by which they are described, will apply equally to their

satellites ; for in each of these little systems there is the

same analogy between the periodic times and distances

as takes place in the general system : from which we
may conclude, that the satellites are retained in their

orbits, by a force which is inversely proportional to the

squares of their distances from the primary planet ; so

that all the celestial motions are produced by forces which
vary according to this general law.

From what has been said, we may determine the

times in which the different planets would fall to the sun,

if from a state of rest they were supposed to descend
towards him, by the sole action of the centripetal force,

just as a stone descends to the earth by the force of

gravity. For, since it appears that the time of the

revolution of a planet in its elliptic orbit depends entirely

upon its mean distance from the sun, that is, upon half

the greater axis of its orbit, if we suppose two bodies

to revolve in ellipses having equal transverse axes, what-
ever be their conjugate axes, their periodic times will

be the same. Let us now suppose, that in Plate XLII.
Fig. 3., ADPB is the ellipse described by one of the

bodies, and that A is the aphelion, P the perihelion, C
the centre, S the sun in the focus, and SB~PC half the

greater axis ; then, as the greater axis AP remaining
the same, the time of a revolution will be the same,
whatever be the magnitude of the lesser axis BD,lct us
suppose the latter to be continually diminished, then the
point S will approach to P, and the motion in the ellipse
will approach to a rccliliiieal motion of descent along
the axis from the aphelion A to the perihelion P, and
again of ascent from P to A, from which motion it will
be at last undisting-uishablc. Now, as the times of the
descent of a body from A to P along the line AP, and ol"

its subsequent ascent from P to A, will be equal, it fol-

lows, that the time of descending from A to P will be
half the time of a revolution in the ellipse ABPDA.
Therefore, the time in which a body would fall to the
sun, if suffered to descend from a state of rest at any
distance from him, will be just half the time of revolu-
tion in an ellipse, the semi-transverse axis of which is

half that distance. Let T be the time of revolution of a-

planet at any distance, and t the time of a revolution at

half that distance ; then, by the third law of Kepler, T* :

T T
r^ : : 2^ : 1 ^

; hence tzZ—T^=, and i t^—=^ : but we
V 8 . v/sa

have just seen that | < is the time in which a body would
fall to the sun from the distance corresponding to T ;

therefore, the time in which a planet would fall to the
sun by the action of the centripetal force is equal to its

periodic time divided by the square root of 32 ; or it is

equal to that time multiplied by the reciprocal of v'32,
that is, by 0.176776. By this general rule, the times
in which the different planets, would reach the sun, if

let fall when at their mean distances, will be as follows:

D. H.
Mercury in IS 13

Venus 39 17
The Earth 64 13

Mars 121 10
Ceres 297 6

Pallas 301 4
Juno 354 19

Vesta 205
Jupiter 765 19

Saturn 1901

Georgium Sidus 5425

The Moon would fall to the Earth in 4 20

The general propositions we have hitherto established

respecting the planetary motions, have been all deduced
from Kepler's laws ; there are various inquiries, how-
ever, connected with this theory, to which they do not
afford any direct aid. They afford unquestionable proofs

of the action of the solar force upon the primary planets

;

but it was from analogy, confirmed afterwards by rea-

soning, that it was inferred that the same force acts

equally upon their satellites. Now it is demonstrated

in Dynamics, that if a body P revolve round another

body S, describing areas proportional to the tinus, while

S revolves round some other body, or is affected by

some external force, P is not only acted upon by a cen-

tral force directed to S, but is also affected by every ac-

celerating force which acts on S.

As the moon revolves about the earth, describing areas

proportional to the times, while the earth is dtflecled

toward the sun, the moon must bo urged towards the

sun by the very same force that acts upon the earth ; and

the same thing must be affirmed of all the satellites

which attend the other pl-mf ts. From this fact, Ncw-
4 M 2
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ton concluded, that the stcondanj /ilancts are made to

accom/iany ihdr primariis by a force coritinuallij directed

toward the iun, and which vuties inversely as the nqiiare

of the distancefrom hnn. Thus it appeared that all the

bodies which compose the solar systi;m, perfoiin their

motions round the sun by the influence of one general

law, namely, that each is urged towards him by a force

which deci'eases in proportion as the squares of the dis-

tances increase.

CHAP. II.

Of the Mutual Action of the Bodies which coin/iose the

Planetary System.

As the action which the sun exerts upon the planets,

deflecting them continually from tangents to their orbits,

resembles very much some of the actions which we see

take place among terrestrial bodies, and particularly

magnetical and electrical attractions and repulsions, it

was natural to suppose that they must all have the same

general properties. Now we constantly observe, that

every action which one body exerts upon another, is ac-

companied by an equal reaction in the opposite direc-

tion ; for example, not only is a piece of iron that is free

to move drav/n towards a magnet held at rest, but aiso,

on the contrary, if the iron be kept at rest, and the mag-

net be free to move, the magnet will be drawn towards

the iron ; and if both be at liberty, as if, for example,

they be placed in proper vessels which float upon the

surface of smooth water, they will mutually approach,

and at last meet in a point, which will be nearer to the

greater of the two bodies than to the lesser, and will

divide the distance tliey were from one anotlier at the

beginning of their motion in the proportion of their

weights. Reasoning then from analogy, there was every

reason to believe, that not only was each planet con-

tinually impelled toward the sun, but also that the sun

was impelled towards each planet; so that if both were

at rest, and free, to move towards one another, they

would mutually approach and meet in that point, which is

their centre of gravity, or centre of position, exactly as

happens in the case of the magnet and piece of iron.

And accordingly Newton drew this inference, conceiv-

ing it to be sufficiently established by its conformity with

the general laws of motion.

We have, however, various direct proofs of the mu-
tual action of the bodies which compose the planetary

system, and we shall noAV state some of these.

1. The waters of the ocean are observed evei-y day to

lieap up at that part of our globe which is turned toward

the moon. This is occasioned by the attraction of the

moon diminishing the v.'eight of the water, which there-

fore swells up, until it attain such an elevation as com-

pensates for the decrease of its weight: on the other

hand, the waters are abstracted from all places which

have the moon in their horizon.

2. When the apparent place of the sun in the heavens

is observed with very nice instruments, and compared
with his place, calculated upon the supposition that the

earth describes an ellipse about him placed in the focus,

it is found that they sometimes coincide, but at other

limes they differ. This irregularity is found to have a

relation to the moon ; for at the lime of her conjunction

md opposition it vanishes, that is, the apparent and cal-

culated places coincide ; and when she is in her quadra-

lures, it is a maximum, the difffcrence being then about

8" or 10" ; that is, when the moon is in her fiist qua-
drature, the observed place of the sun is about lo" to the

eastward of his calculated place ; but when she is in her
last quadrature, it falls just as much to the westward.
Now, this apparent difl'erence is an imniediate conse-

quence of the mutual attraction of the carlii and moon;
lor by this it happens that it is not the earth which des-

cribes an elliptic orbit round the sun, but that point in

the line joining the centres of the earth and moon, which
is called their centre of gravity.

Let E, Plate XLII. Fig. 4. be the earth, and M the

moon revolving round A their centre of gravity, which
describes the annual orbit, the sun being supposed at

S ; now, when the moon is in the first quadrature at M,
the earth will be at E, on the opposite side of their com-
mon centre A ; and to a spectator at A, the sun will ap-

pear at B, which is his calculated place ; but to a spec-

tator at E, he will be seen at C, his observed place, which
is to the right hand, or to the eastward of 15 ; their dif-

ference is the angle BSC, or ASE, which, as wc have
already observed, is about 8" or lu". Again, in the last

quadrature, the moon will be at m, the eartli at e, and
their centre of gravity at a ; the calculated place of the

sun, or its place as seen from e, will be at c, which lies

to the right hand, or to the eastward of b. Further, it

is manifest that, in the opposition and conjunction, the

line EAM will coincide with AS, and then the observed

and calculated places will coincide.

3. It is found that when the planets Jupiter and Saturn

are 90 degrees from the sun, to the right hand of his

calculated place, then his apparent place is fouivd to be

a little to the left of what it ought to be by calculation ;

and when these planets have a like position, but to tho

left hand of the calculated place, then the apparent place

shifts to the right. This arises from the action of the

planets upon the sun, by which he is made to move
round the point, which is their common centre of posi-

tion, exactly in the same manner as we have shown the

earth and moon to revolve about their common centre of

position, the effects produced in both cases being quite

analogous. The deviation produced by the action of a

single planet is very minute, because the mass of mat-
ter in the sun is vastly greater than in all the planets

taken together ; but in a favourable position of both, it is

perfectly sensible, and must be taken into account in cal-

culating the place of the sun, when we propose to find

it with that degree of accuracy which is attainable in the

present improved state of astronomy.

As it appears that, in consequence of the reaction of

the planets upon the sun, their motions are performed,

not about the sun, but about the common centre of posi-

tion of the planets and tiie sun, it is evident that tlie

laws of Kepler, as enunciated above, are not strictly true.

They, however, differ very little from the truth ; and

Newton having, by means of them, been led to the dis-

covery of the true theory of the planetary motions, was
able to determine exactly wherein they required to be

corrected. This he has done in his Princifiia ; and has

demonstrated, that the mechanical inferences he had

drawn from Kepler's laws were strictly true, and the law

of the planetary force exact, although the centre of

revolution is not the centre of the sun. All the dif-

ference respects the magnitudes of the periodic times,

in regard to the magnitude of the force ; for he shows,

that, by the mutual action of the sun and a planet, both

describe similar ellipses, having the centre of position

of tht; bodies in the common focus; and that the square
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ol'thc periodic time of thfe planet moved in this manner,

is to tiic s(|Uare of the periodic lime in which it would

describe a similar orbit about the sun conceived at rest,

as the quantity of matter in the sun is to the quantity of

matter in the sun and planet taken together. This pro-

position is demonstrated in Dynamics.
Newton having ascertained, that not only do the planets

tend towards the sun, but also that the sun tends towards

each planet, he further concluded, that all the planets

tend toward one another. It is probable that he was led

to suppose this was the case, by having discovered the

reciprocal action of the sun and moon ; and this con-

clusion, suggested by analogy, has been amply confirm-

ed by innumerable observations made by asU'onomers
since his time.

Let us suppose Jupiter and Mars to be in conjunction,

or lying in the same line with the sun. As Mars moves
faster tlian Jupiter, he gets before him ; but by ihe ac-

tion of the planets on one another, it is found that Jupi-

ter is accelerated in his orbit, and Mars retarded. Again,
the tendency of Mars toward the sun being dimuiished

by the attraction of Jupiter, the curvature of his orbit

must be diminished, while a contrary efi'ect is produced

upon the orbit of Jupiter, because that planet is attracted

in the same direction jointly by the Sun and by Mars.

If, when this happens, Jupiter be approaching to his

aphelion, he will arrive at it sooner than if he had not

been subject to such attraction ; because, by the increase

of curvature, the radius vector will sooner become per-

pendicular to the orbit. For the opposite reason, the

arrival of Mars at his aphelion will be retarded. There
are other positions, in which just the contrary effects are

produced ; so that in the course of a revolution, each
planet will be alternately twice accelerated, and twice

retarded ; apd the apsides of the exterior planet will

recede continually, while those of the interior will ad-

vance. The effects here described are no doubt very

small in the course of a single revokition, but in time

they accumulate, and become distinctly sensible. From
such phenomena, therefore, we may, with the utmost
confidence, conclude, that all the bodies in the solar sys-

tem tend towards one another with forces which vary in

the inverse ratio of the squares of their distances.

CHAP. III.

Of Terrestrial Gravity.

Terrestrial gravity, or that force by which bodies are

continually urged towards the earth, is one of the powers
of nature with which we are most familiar; and as it

operates in the very same way as those which, acting

upon the planets and satellites, produce their various mo-
tions by contemplating its eH'ects,we may more readily

comprehend the nature of the planetary motions, which,
although not less striking than those we observe at the

surface of the earth, are less within the sphere of com-
mon observation. ,

The effects produced by th» power of gravity, which
come under our daily observation, are of tlirce kinds.

First, we see that when a boJy at rest is supported
by another, or is suspended by a string, or in any other

way kept from fallhig, the force of gravity causes it to

stretch the string by which it is suspended, or to press

upon its supports. This tension, or pressure, is found to

be independent of the figure of tlie body ; but in dif-

ferent bodies of the same kind of matter, it is exactly

proportional to their bulks, and consequently to the
quantities of matter they consist of : this is shewn by
hanging weights to a spring steel-yaid, an instrument
which measures pressures by the extents to which they
draw out the scale, as is commonly known. The pres-
sure of a body at such heights above the earth's surface,
or depths below it, as we can have access to, is sensibly
the same ; hence we may inter, that the force of gravity-

docs not vary sensibly at small distances above or below
the earth's surface, and consequently, in all our reason-
ings concerning the motions it produces at the earth's
surface, we may consider it as a constant force.

Secondly, when a body at rest is lelt unsupported, it

then falls towards the earth in the direction of a line per-
pendicular to its surface. The motion that ensues is

found to agree in all its circumstances with that which
mathematical reasoning shews ought to be produced by
the action of a constant force ; that is, the distances

through which the body falls, are always proportional to

the squares of the times of descent, so that at the end of

tlie intervals of time 1, 2, 3, 4, &c. seconds for example,
the spaces the body has descended, are as the numbers
1,4,9, 16, Sec. Moreover, all bodies, whether greater
small, descend through the same space in the same time,
(except so far as they are hindered by the resistance of
the air); and the increments of the velocity of the de-
scendhig body, and consequently the whole velocity, is

proportional to the time during which the body has been
falling.

It is found, that a body descending freely from rest,

by the force of gravity, falls through a space of 16 feet

and 1 inch in a second, and, by the theory of uniformly
accelerated motion, at the end of that time it has ac-
quired a velocity which would make it descend double
that space, or 32 feet 2 inches, in an equal time, if the
force of gravity were to cease to act upon it ; and allow
it afterwards to continue its motion uniformly. Nov,','

as in comparing forces, the change made upon the ve-i

locities of bodies moved by them in equal times, are con-
sidered as their measures, in estimating the force of

gravity, we may express it numerically by 32 feet 2
inches, or 32|- feet

Thirdly, when a body is projected in any direction ob-

lique to the horizon, we see another kind of effect pro-

duced by the force of gravity ; in this case, it deflects

the body from the line in which the projection was made,
and bends its path into a curve. This phenomenon af-

fords a most instructive lesson in the theory of the pla-

netary motions: For here we see exhibited an effect

perfectly analogous to the motion of a planet in its orbit.

In the common theory of projectiles, it is true, we con-

sider the force of gravity as uniform, and its direction as

perpendicular to the plane of the horizon, but this is mere-

ly a hypothesis, adopted for the sake of siniplillcation,

and it is pretty accurate as to any distance to which we
can throw a projectile ; but in truth, the force of gravity

at the earth's surface, follows the same law as that which

deflects the planets toward the sun ; and therefore the

path of a body thrown from the hand, or any engine,

with a moderate velocity, differs in no respect (if we set

aside the effect produced by the resistance of the air)

from a portion of the orbit of a planet, as to the nature

of the curve, and the way in which it is described.

It is a fact quite familiar to every one, that the great-

er the velocity with which a projectile is thrown from

an engine, in a given direction, tlie farther docs it range

upon the earth's surface. As no means wc possess can
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increase that velocity beyond a certain limit, so the dis-

tance to which a projectile can be thrown is also limited ;

but nothing hinders us to conceive, that the velocity of

projection might be such as would carry the body a vast

way before it fell to the ground, or even prevent it from

touching the earth at all, causing it to make a complete

revolution about it, so as to return with undiminished

velocity to the same point from which it set out : it would

now go on without stopping, and perfoi-m another revo-

lution ; and after that a third, and so on for ever : in short,

the body would in this way revolve about the earth in all

respects as the moon does.

It being evidently possible that a body may move round

the earth, near its surface, by the action of terrestrial

gravity, just as the moon revolves in her orbit, it was

very natural for Newton to conjecture, as we have al-

ready stated he did, that the very same force which pro-

duces pressure in a body supported, or which causes a

body unsupported to fall to the ground, or which deflects

continually a body projected obliquely to the horizon, so

as to cause it to move in a curvilineal path, retained

also the moon in her orbit. Having formed this opinion,

and, moreover, having assumed, that, like the solar

force, it varies inversely as the squarps nf thp distance,

he verified his conjecture by reasoning as follows : The
distance of the moon is about sixty scmidiameters of

the earth ; therefore, if the force of gravity extend to

the moon, and vary according to the law we have so of-

ten stated, by the principles of motion, the deflection at

the earth's surface, in any small period of time, ought

to be 60x60, or 3600 times greater than at the distance

of the moon ; but as we may suppose, without any sen-

sible error, the force which acts on the moon to be con-

stant for a short time, as one minute, and as then the

deflections will be proportional to the squares of the

times, the deflection in a minute will be 60x60:^3600
times greater than in a second : Hence it is obvious,

that the deflection at the moon in a minute will be equal

to the deflection at the earth in a second ; so that, if

the moon performs her motion by the action of gravity,

her deflection from a tangent to her orbit, in one mi-

nute, ought to be 16.083 feet, viz. the distance a body

falls in one second at the earth's surface. Now, as the

inoon performs her revolution in 27'' 7'' 43', that is, in

39,343 minutes, and as the circumference of her orbit is

about sixty times the circumference of the earth, that is

(reckoning 69i English miles to a degree) 7,926,336,000

feet, in one minute she will describe an arch, the

length of which is 201,467 feet. But in a small arc, the

deflection from the tangent, or the versed sine, is nearly

a third proportional to the diameter of the circle and the

arc itself; therefore, in the present instance, the diame-
ter being about 2,523,031,140 feet, the versed sine is

16.087 feet; thus it appears, that the actual deflection of

the moon is almost exactly what it ought to be, upon the

hypothesis that it is the effect of the force of gravity.

In the foregoing calculation, there are various circum-
stances which we have not taken into account. The
fall of a heavy body in a second is not the exact measure
of gravity; it would fall farther were not its gravity di-

minished by the rotation of the earth, and also by the ac-

tion of the sun and moon, and by the weight of the air

which it displaces : all these were calculated by New-
ton, and their amount added to the observed acceleration

of a falling body. In the next place, the real radius of the

moon's orbit ought to be reckoned only from the com-
mon centre of the earth and moon. And then the force

deduced from this deflection must be encrcascd in the
subduplicatc ratio of tho matter in the earth to ihe mat-
ter iti tlie earth and moon, taken together, us appears
from the doctrine of central forces (see Dynamics). All
this has been done, and the result coincides exactly with
observation.

The identity of the force of gravity at the earth's sur-

face, with that which keeps the moon in her orbit, may
be proved in another way. By the doctrine of central

forces the squares of the periodic times of bodies revolv-

ing in circles, by the action of such a central force as

that which produces the celestial motions, are to one
another as the cubes of the mean distances; hence it is

easy to calculate, that a body would revolve about the

earth, close to its surface, exactly as the moon does
in her orbit, in a period of 84' 33". Now, if we compute
the deflection of this body from a tangent to its orbit in

a second of time, we shall find it to be 1 6yL feet, exactly

the space a body falls, in the same time, by tlie force ot

gravity.

Upon the whole, therefore, we may conclude, t/int ter-

restrial gravity is only a particular eocample of that uni-

versal tendency, by ivhich the different bodies which com-
pose the solar system are retained in their orbits.

The property by which bodies are heavy is called

gravity, heaviness, the being heavy ; and the fact, that

they move towards the earth, is called gravitation; while
a body presses upon its supports, it may be said to gra-
vitate, to give indication of being gravis, or heavy : in

this sense the planets gravitate towards the sun, and the

secondaries towards their primaries, and, in short, every
body in the solar system toward every other body. By
the verb, to gravitate, nothing is meant but the fact,

that they either actually approach, or manifest a tenden-

cy to approach, the body to which they are said to gra^

vitate.

The measure of the united gravitation of all the mat-
ter in a body constitutes its weight; and this should be
distinguished from its gravity, or heaviness. In the
common transactions of life we estimate the weight of a
body by means of some known unit of weight. Thus, a
piece of lead is said to be ten pounds weight, when it

exactly balances ten pieces each one pound weight.

The quantity of matter in a body is estimated by its

weight; forexample, because a cubic inch of gold weighs
nineteen times as much as a cubic inch of water, we in-

fer, that the former contains nineteen times more mat-
ter than the latter. In drawing this conclusion, we take

for granted, that all matter is equally heavy; there is,

however, no absurdity in supposing, that one atom of

matter is double or triple the weight of another; nay,

we can conceive an atom to have no weight, or even
to have a tendency upwards instead of downwards. To
determine whether this be really the case, we must con-

sider, that gravity is not only a pressing, but also amov-
ing or accelerating power. Now, let us conceive, that

a body is composed of 1000 particles of matter which
gravitate, and as m^ny which do not gravitate, then, if

each of the gravitating particles exerted the pressure

of one grain, the body would weigh 1000 grains. Next,
suppose that another body consists of 1000 particles

which all gravitate, then both bodies would exert the

same pressure, and would have the same weight. Let
us now suppose, that both bodies are allowed to fall

from rest; the body composed entirely of gravitating

matter would descend 16^ feet in a second, but the

other body would descend only 8^ feet ; for the moving
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force being the same in both cases, the quantities of mo-
tion produced, that is, the products of the quantities of

matter, by the velocities generated, must be the same in

both cases. Hence it appears, that if some particles of

matter gravitated, and others did not gravitate, we sliould

find that some bodies descended faster by the action of

gravity than others. To determine whether this was the

case, Newton made experiments upon a vast variety of

substances, and in such a way as to ensure the greatest

accuracy ; the result of his inquiries was, that they were
all equally accelerated. We may therefore, with confi-

dence, conclude, That all terrestrial inatter is ei/uatly

heavy, and that the tueiifht of a body is the measure of the

united gravity of every particle of luhich it is comfiosed,

and therefore is a measure of, or is firofiortional to, the

quantity of matter contained in it.

CHAP. IV.

Of Gravitation to a Sphere.

As all the bodies which compose the solar system gra-

vitate towards one another, and as the gravitation of

each body is tlie sum of the gravitations of all its parti-

cles, we may conclude, that each particle of matter in

the system gravitates towards every other particle. We
have seen, that the masses of matter which constitute

the system tend toward one another with forces which
vary in the inverse ratio of the squares of their distances;

we are not, however, warranted to conclude immediately
from this fact, without farther inquiry, that the parti-

cles which compose these masses tend toward one an-
other according to the very same law ; for it does not
seem unreasonable to suppose, that the attraction of a
body may depend very much upon its figure, and, there-
fore, that the mutual action of two bodies may be very
different from that of two of their component particles.

Although it would have been wrong to have conclu-

ded, without proof, that the particles of matter which
compose the great bodies of the system, as well as the

bodies themselves, gravitate towards one another with

a force inversely as the squares of the distances
; yet,

as there was some reason to conjecture, that this was
really the law of their action, Newton proceeded to in-

quire, whether, upon the supposition that this was the

case, the planets would act upon one another in the man-
ner we really find they do. The result of his investiga-

tion shewed, that the assumption he had made was per-

fectly consistent with the observed phenomena; and that

this was the only law which would produce them. We
shall now prove the truth of this assertion by the prin-

ciples of geometry.

Let PAEn, PBFA, (Plate XLH. Fig. 5.) be two simi-

lar cones, consisting of uniformly dense gravitating mat-
ter, terminated by spherical bases AEa, BFA, that have
their common centre at P ; the gravitation of a particle

at P toward the solid PAEa, will be to its gravitation to-

ward the solid PBF6 as the line PA to the line PB, or

as any other homologous lines in the similar solids.

For let MNm be any surface similar to AEa, having

its centre also in P, and let these surfaces be considered

as infinitely thin strata of gravitating matter, both hav-

ing the same thickness ; then, because the gravitation

of P toward each of the strata is directly proportional to

the small portions of matter of which they consist, and
inversely to the squares of their distances from P ; that

is, (because the portions of matter are as the surfaces.)

as the surfaces directly, and the squares of their radii

inversely, the gravitation of P toward AEa may be ex-

, , surf AEa , .

pressed by —~r^— , and us gi-avuation towards MN/»

by
surf. MNm
PRp But since, by similar figures, surf. AEa :

surf MN,« :: PA2 : PMStherefore,^^^I^=iHtM^

Hence it appears, that the gravitation of P, toward the
surface AEa, is exactly equal to its gravitation toward
the surface MNw. Now, as we may conceive the two
solids PAEa, PBFA, to be made up of an immensely great
number of these strata, or surfaces, AEa, MNm, Sec.

the gravitation of P toward the solid PAEa, will be to
its gravitation toward PBFC, as the number of sti-ata

which constitute the one solid to the number which con-
stitute the other; that is, as the line PA to the line PB.

Because the gravitation of the particle P to the solid

PAEa, is to its gravitation to PMN?)i, as PA to PB, and
because its gravitation to the first of these is made up
of its gravitation to the other, and its gravitation to the

frustum between the surfaces BF6, AEa ; therefore, by
division of ratios, the gravitation of P, to the solid PAEa.
is to its gravitation to the frustum BAa6, as PA to BA.
Hence it follows, that the gravitations of P toward anf
two frustums, BAai, MAaw, are to one another as the
lines AB, AM.

In the foregoing proposition, if the solids, instead of

cones, had been any similar pyramidal solids whatever,
the demonstration would have been the very same. More-
over, the gravitation of the particles being, as in the

proposition, supposed to decrease as the squares of their

distances increase, the forces with which particles, si-

milarly situated with respect to any similar homogene-
ous solids, gravitate toward these solids, are as their

distances from any points similarly situated in the solids,

or as any of their limnologous sides. For such solids

may be conceived to be resolved into similar cones, or
frustums of cones, that have always their vertex in the
particles ; and the gravitation of these cones, or frus-

tums, will be always in the same ratio by the proposi-
tion.

The gravitation of the particles being supposed to de-
crease inversely as the squares of their distances, if a
particle P (Plate XLH. Fig. 6.) be placed any where
within a shell of uniformly dense gravitating matter, which
has for its exterior and interior boundaries the surfaces

of two concentric spheres ADa, A'DV, that particle shall

be equally attracted by the solid on all directions, and
shall therefore remain in equilibrio.

For through P draw any two lines, APc, BP6, making
a very small angle at P ; then, the triangles PAB, PaA,

may represent sections of two similar slender cones, or

pyramids, having a common vertex at P, and ABB'A',
abt'a', will be sections of frustums of these cones. Now,
the gi-avitation of the particle P toward the frustum
ABB'A', will be to its gravitation toward the frustum
aa'h'b, as AA' to aa' ; but, from the nature of the circle

AA'zzyi'a', therefore the particle P gravitates equally to-

ward the two frustums in contrary directions. Now, as

we may conceive the whole sphere to be made up of

cones having their common vertex at P, it is evident

that the gravitation of P is balanced in eveiy direction.

We have supposed the spherical shell to be equally-

dense ; but I .vill still be in equilibrio, although it be

made up of conccotric strata of unequal densities, pro-



648 ASTRONOMY.

vided that each stratum be equally dense; for in this

case, in the similar cones APB, aPb, there will be frus-

tums of equal altitudes, and composed of the same kind

of matter, on opposite sides of P ; therefore, the gravita-

tion of P towards these frustums will still destroy each

other's effects. Hence it appears, t/ia/ a liartklcof mat-

fcr,Jilaccd any where ivitliin a sfihcrical ulietl ofi^ravitating

matter of equal density^ at equal distancesfrom the centre,

ivill hax<e no tendency to move in any direction.

From the conclusion just drawn, it appears, that any

particle P, within a sphere ADa of gravitating matter,

-will have no tendency to move, in consequence of its

gravitation towards the matter which is farther from the

centre than the particle itself; it will therefore gravitate

in all respects as if it were placed on the surface of the

sphere PEF, the radius of which is equal to the distance

of P from the centre, and were entirely uninfluenced by

the matter in the shell which encompasses that sphere.

We are next to show, according to what law a particle,

placed without a sphere, gravitates toward it ; and for

this purpose we shall demonstrate the following propo-

sition :

The gravitation of a particle placed any where without

a spherical surface, shell, or entire sphere, which is equal-

ly dense at equal distances from the centre, is the same
as if the whole matter were collected into a point at the

centre of the sphere.

Let ALBM (Plate XLII. Fig. 7.) represent such a

sphere, and let P be the place of the external particle.

DrawPACB through the centre, and LCM at right an-

gles to it. Draw two lines, PD'D, PE'E, containing an

indefinitely small angle, and cutting the circle in D', E',

D, E. On P as a centre, with PC as a radius, describe

an arch C(//», cutting PD in d, and PE in e ; and on the

same centre with PD as a radius, describe the arc DO.
Draw c'F, <G parallel to AB, and c/H, DQ, FR perpendi-

cular to AB, (the line FR meeting eG in I,) and produce
Ge to meet rfH in ;, and Yd to meet the circle in V.
Now let the figure revolve about PB as an axis ; then

the semicircle ALB will generate a complete spherical

surface, the arch Cdm will generate another spherical

surface, and the small arcs DE, EG, de will generate

rings or zones of these spherical surfaces, DO will ge-

nerate a zone or surface having P for its centre, and FI,

di will generate flat circular rings.

It is evident that the zones generated by DE and DO,
(whicli may be called the zones DE and DO,) having

the same radius DQ, will be to one another as their

breadths DE, DO; and in like manner that the zones de,

di, FI, FG, are to one another as their respective breadths

de, di, FI, FG. Now the zones DO, de being manifest-

ly similar portions of concentric spherical surfaces, they

will be to each other as the squares of their radii PD, Prf.

The lines CK and f/H being sines of the same arch

Crf, they will be equal; therefore the chords D'D, VI'

are equally distant from the centre C, and hence the

arches D'LD,VLF are equal ; wherefore the angles which
the lines D'D, VF make with tangents to the circle at

D and F, will be equal ; but the arcs DE, FG, being

very small, they may be considered as coinciding with

these tangents ; therefore the angles D'DE, VFG, are

equal, and taking from these the right angles D'DO,
VFI, the angles ODE, IFG are equal ; now the angles

DOE, FIG, are i-ight angles; therefore the triangles

DOE, FIG, are similar, and DO : DE : : FI : FG.
The absolute gravitation of the particle P to the zone

DO, is equal to its gravitation to de ; for the number of

particles in the first, is to the number in the last, as
PD^ to Prf°, that is inversely as the gravitation to a
particle in the first, is to the gravitation to a particle
in the second; therefore, putting <? for the circumfer-
ence of a circle, whose radius is 1, the zone DO will

be cxDQxDO, and the gravitation of P to it will be
cxDQxDO ,.,fXf/IIxrff CKdnxde

.

p0i ' to which —^ or— p^, is equal

;

this expresses the absolute gravitation of P to the zone
DO, in the direction PD ; but as P gravitates to every
particle in the zone, the result of all these gravitations

will be a gravitation in the direction PC, which, by the
resolution of forces, will be to that in the direction PD,
as PH to Prf, or (since the small triangle die is manifest-
ly similar to PHrf) as id to de; therefore the gravitation

of P to the zone DO, when reduced to Uie direction

•or^ -III- cXdUxdeXdi cXdHxdi „
^^' ^^' ^^ cdxPC^ =-pC~- ^'" '^'^ ^'^'"-

tation to the zone DO is to the gravitation to the zone
DE, as the number of particles in the one to the num-
ber in the other, that is, as DO to DE, or (because of
the similar triangles DOE, FIG) as FI~rf/ to FG ; there-

fore the central gravitation to the zone DE will be ex-

,, cxdilxdixFG cxrfHxFG ^,
pressed by ^Jiri = p^. Now cxdHx

FG is the value of the surface of the zone generated by
the arc FG, and if all this matter were collected in C,

,, . . , . , ,, cxdUxFG , J.the gravitation toward it would be r—.-5 , therefore

the central gravitation of P toward the zone, generated
by DE, is the same as its gravitation to all the matter
in the zone generated by FG, if that matter were placed
in C.

What has been demonstrated of the arch DE, is true

of every portion of the circumference ; each has a sub-

stitute FG, which being placed at the centre, the gravi-

tation of P to both is the same. Let PT touch the cir-

cle; the substitute arcs for the indefinitely little arcs,

which make up BLT, will be found to make up the qua-
drant BFL, and also the substitute arcs for the arc AT
will appear to make up the other quadrant ATL; hence
it follows, that the gravitation of P toward the whole
spherical surface ALBM A, is the same as if all the mat-
ter in it were collected in the centre.

What has been proved of this surface is also true of
all spherical surfaces concentric with it; and as a shell

of any thickness, and also the whole sphere, may be con-

ceived as made up of an indefinitely great number of

such surfaces, the truth of the proposition is evident.

From the proposition just now demonstrated, we rea-

dily derive the following:

T/ie gravitation of an external particle to a sfiherical

shell, or to an entire s/there of matter uniformly dense at

equal distancesfrom the centre, is as the quantity ofmatter

in the body directly, and as the square of the distance of the

jiarticle from the centre inversely.

For it has been proved, that the external particle gra-

vitates to the body exactly as it would gravitate to a sin-

gle particle at the centre, if we suppose all the matter of

the body to be condensed as it were into that particle ;

and, by hypothesis, the gravitation of one particle to ano-

ther follows the abovementioned law.

CoR. 1 . Particles placed upon the surfaces of spheres

of equal density, gravitate toward their centres with force?

proportional to the radii of the spheres.

i
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For putting R and r for the radii of two spheres, their

quantities of matter are nR^ and nr^, {n being a constant

number,) and by the proposition the gravitation of parti-

cles at the distances R and r, are expressed by -=rr- and
R'

nr>
which quantities are to one another as R to r.

Cor. 2. The same is true if the distances of the par-

ticles from the centres are to one another as the radii of

the spheres. This is evident.

Cor. 3. If a particle be placed any where within a

sphere of uniform density, its gravitation at different dis-

tances will be proportional to these distances.

For (p. 648. col. 2.) at different distances, the particle

gravitates to the centre exactly as it would if placed on

the surfaces of spheres of the same matter, having these

distances for radii.

The mutual gravitation of two afiheres uniformly dense

in their concentric strata, is in the inverse duplicate ratio

of the distance between their centres.

For calling the spheres A and B, each particle in A
gravitates to all the particles in B, exactly as if they

were collected at its centre ; suppose the matter in B
to be so placed ; then the gravitation of this matter to

A will be the same as if the matter in A were collected

at its centre. Therefore it will be as the squares of the

distance of the centres inversely. Now the gravitation

of A to B being equal to that of B to A, the truth of the

proposition is manifest.

Putting A and B to denote the quantities of matter in

two spheres, and d the distance of their centres, their

absolute gravitation to one another will be expressed

. AxB

For the tendency of one particle of A to B being

made up of its tendencies to every particle of B, it will

be expressed by -r^ ; therefore the tendency of the whole

body A to B will be
AxB

; and the tendency of B to A

is equal to the tendency of A to B.

CHAP. V.

Of Universal Gravitation.

We have seen that if the particles of matter gravitate

to one another with a force inversely proportional to the

squares of their distances; then spherical bodies of uni-

form density, or made up of matter equally dense at

equal distances from the centre, will gravitate to each
other exactly according to the same law. Now the bo-

dies of the solar system are all nearly spherical, and
gravitate according to this law ; therefore such a law of

action among the particles of matter, as we have sup-
posed, is perfectly consistent with the phenomena of the
planetary motions. Moreover, there is no other that

will agree with them; and, it may be demonstrated,
that, besides the law of corpuscular action, which we
have been considering, there is just another in which
spheres will gravitate to each other, exactly in the same
manner as the particles of which they are composed,
namely, that of a tendency of the particles to each other

directly proportional to their distances. Such a law of

Vol. II. Part II.

action, however, is never observed among the pheno-
mena of nature.

The general fact, that all the great bodies of the solai

system gi-avitate toward one another, appears tliereforc

to be only a consequence of a still more general fact,

namely. That every /lar/icle of matter gravitates to every
other fiarticle, with a force inversely ftrofiortional to the
squares of the distances. This inference, drawn by New-
ton from an attentive examination of phenomena, is the
foundation of all our enquiries respecting the celestial

motions, and is commonly called the principle of univer-
sal gravitation.

It is an immediate consequence of this law of nature,
that any two bodies whatever, at perfect liberty to move,
ought to approach each other, and at last meet, just as
we see a heavy body approach by falling to the earth :

and at first sight it may seem an easy matter to verify

the truth of the law by actual experiment. By a little

attention, however, it will appear, that the effect pro-

duced by the mutual gravitation of any bodies which we
can subject to experiment, must be very minute indeed,

and in most cases will be blended with other effects, so
as to escape entirely our observation. If, for example,
we suppose a particle to be placed at the surface of a
sphere of gold one foot in diameter, the gravitation of

the particle to the earth will be more than ten million

of times greater than its gravitation to that sphere, as

may be found by the expression for the absolute gravi-

tation of two bodies in p. 649. col. 1. Hence it follows,

that the particle would not approach the sphere, by so

much as the ten millionth part of 16 feet in a second,

which is a quantity altogether insensible.

If experiments were made upon bodies of great mag-
nitude, we miglit expect to observe sensible effects. A
particle at the surface of a sphere two geographical
miles in diameter, and of the same density as the earth,

would gravitate to that sphere, with a force which would
have to its gi-avitation to the earth the proportion of !

to 2300. If, therefore, it were suspended like a plum-
met, it would certainly deviate about 1' from the per-
pendicular.

Now experiments of this nature have actually been
made. The French academicians, in measuring a de-
gree of the meridian in Peru, having placed their ob-

servatories on the north and south sides of the vast

mountain Chimborazo, they iound that the plummets
of their quadrants were sensibly deflected toward the

mountain; and afterwards a similar effect was found to

be produced by some of the high mountains in Italy, in

the measurements of the arcs of the meridian, which
were made by Boscovich and Beccaria. In this countr)-,

our sovereign George III., the distinguished patron of
astronomical science, sent the astronomer royal, Dr
Maskelyne, in the year 1776, to make a like experiment

on the north and south sides of Shehallicn, a lofty and
solid mountain in Perthshire, and this excellent astro-

nomer found, that the deviation of the plummet toward

the mountain exceeded 7"; thus confirming beyond all

doubt the doctrine of universal gravitation discovered

by Newton.
In establishing a law of nature, however, it is proper

to multiply and diversify experiments ; accordingly, in

the year 1788, Mr H. Cavendish endeavoured to verify

the truth of Newton's discovery in a different manner.

A slender deal rod, six feet long, was suspended hori-

zontally at its middle by a very fine wire 40 inches in

length, and two leaden balls, about two inches in dia-

4N
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meter, were luing to its ciuls. The arms, after oscil-

lating some time horizontally by the twisting and un-

twisting of the wire, at last rested in a certain position:

Two spheres of lead, eight inches in diameter, were

then brought within a proper distance of the two sus-

pended balls, and their approach produced a deviation

of the arms from the points of rest. The extent of the

deviation, and the times of the oscillations when the

great masses were withdrawn, furnished data for deter-

mining the proportion between the elasticity of the wire,

and the gravitation of the balls to the great masses ;

and a medium of all the observations was taken. By
these experiments, the mutual gravitation of terrestrial

bodies, even at considerable distances, was most satis-

factorily proved; and it was legitimately deduced from

them, that the mean density of the earth is five times

greater than that of water. This result differs in some

measure from that previously obtained from Dr Maske-
lyne's observations made at Shehallien ; for, from a cal-

culation made from them byDrHutton in the Philoso-

sophical Transactions, it appears to come out only 4i

times greater.

The oblate figure of the earth furnishes another proof

of the general tendency of the particles of matter to one

another ; for it is demonstrable, upon mathematical

principles, that the degree of oblateness which would

be produced by the joint effect of the centrifugal force

arising from its rotation about its axis, and the gravita-

tion of the particles of matter to the centre only, with-

out any action on each other, is considerably different

from that which would result from the mutual gravita-

tion of the particles to one another. Now, the earth

really has that figure which ought to result from the

law of universal gravitation ; this fact, therefore, com-
bines with the others which we have adduced to prove

incontrovertibly, that every particle of matter gravitates

to every other particle.

CHAP. VI.

Of the Motion of a Planet in an ElUlttic Orbit.

It has been remarked (p. 645. col. 2.) that very accu-

rate notions of the effect produced by the continual de-

flection of a planet from a tangent to its orbit, may be

obtained, by considering the motion of a heavy body

projected obliquely at the earth's surface. There is

one circumstance, however, in the planetary orbits,

which we have no opportunity of observing in the path

of a projectile; it is the return of the orbit into itself;

for owing to the comparatively small velocity with which
human power can project a body, its path always meets
the earth, and the motion terminates; so that although

we see that the body while it describes a curve ap-

proaches to the earth's centre, yet it is only by theory

we have been able to determine, that if it met with no
obstacle, after approaching within a certain distance of

the centre, it would recede until it had reached another

limit, when it would again approach, and go on in this

manner, approaching and receding alternately for ever.

This want of complete resemblance in the planetary
motions to such as are familiar to us, has induced some
to call in question the possibility of a planet's receding
from the sun after it has begun to approach to him ; it

will therefore be proper to point out particularly the

different circumstances of the elliptical motion, ^nd

their physical connections; and for this purpose it wiU
be convenient to premise the following proposition.

If a body describe a curve BDAE, Flute XLII. Fig.

8. by the action of a deflecting force directed to a given
point S, the angle SPN, which the radius vector makes
with a tangent to the orbit, decreases if the velocity at

P be less than would be necessaiy to cause the body P
to describe a circle round S ; but it increases if the ve-

locity be greater.

For if the velocity of the body in P be less than that

which would produce a circular motion round S, then,

because the former is that which would be acquired by
an uniform acceleration along one-fourtli of the focal

chord of curvature at P, and the latter by a like accele-

ration along l-PS; it follows, that one-fourth of the focal

chord of curvature at P is less than 5PS, and that half

the chord is less than PS. Let PO be half the focal

chord of curvature, and let P/i be a very small arch.

Draw the tangents PN, fin, and the perpendiculars SN,
S«. Let PH, /iH, perpendiculars to the tangents, inter-

sect in H, and join /jO, PS.
The angles POp, PH/(, are equal, for they stand on

the same arch of the equicurve circle, and are respec-

tively the doubles of the angles at the circumference.

Now, PH/i is manifestly equal to NSn, therefore PO/.
is equal to NS?;, and PS/i is less than NSn; and adding

/;SN to each, PSN is less than jt^n, and since PSN-^
SPN=/iSn-l-S/m, therefore Spn is less than SPN.
Hence it appears, that the angle SPN diminishes when
PO is less than PS, that is, when the velocity in P is

less than would admit a circle being described round S
by the action of the centripetal force.

On the contrary, if the velocity at P' be greater than

is necessary to produce a circular motion about S, then

P'O' will evidently be greater than P'S, and reasoning
as in the other case, the angle ?>fi'7i' will be greater than

SP'N', therefore the angle SPN will increase.

Let AEBD be the orbit of a planet, and S its focus in

which the sun is placed. In the half of its orbit DAE,
the middle point of the focal chord of curvature lies be-

tween the planet and the focus by conic sections; there-

fore all the time the planet is describing the semi-ellipse

DAE, the angle contained by the radius vector SP, and
tangent PN, is decreasing; but during its motion in the

other half EBD, the focus is between the middle of the

focal chord and the planet, therefore the angle conti-

nually increases; it is therefore the greatest possible in

D, and the least in E.

Suppose, now, the planet to set out from A, Plate

XLIII. Fig. 1. in the direction AP; its velocity being

equal to that which would be acquired, if it were to be

accelerated along i of the focal chord of the equicurve

circle, (which, in this case is the principal parameter,)

will be much less than would produce a motion in tlie

circle AL, the radius of which is SA; the path of the

planet will therefore fall within the circle, and the angle

contained by the radius vector, and a tangent drav.'n in

the direction of the motion, will change from a right to

an acute angle. The centripetal force is therefore now
resolvable into two forces; one in the direction of the

tangent PN, which accelerates the planet's motion in

its orbit, and the other in the direction of PF, a perpen-

dicular to the tangent, which incurvates its path; and

these forces are to one another and to the centripetal

force in the pi'oportion of the lines PN, NS, and PS,

respectively. While the planet describes the quadrant
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APE, lis velocity is always less than would produce a

circular motion, for if PF the perpendicular meet the

axis in F, and FO be drawn peipctidicular to PF, meet-
ing the radius vector SP in O, then it is manifest that

O, which by the conic sections is the middle of the fo-

cal chord of curvature, lies between P and S ; and when
this is the case, we have seen (p. 650. col. 2.) that the

angle SPN decreases, and consequently the ratio of SM
to SP, (which ratio, if CQ be drawn parallel to the tan-

gent PN, is the same as that of CE, the semiconjugate
to CQ by conic sections;) therefore there will be conti-

nually more and more of the centripetal force employed
in accelerating the motion, and less employed in incur-

vating the path, the first part being to the second as

PN to SN. When the planet arrives at E, then O, the

middle of the focal chord, falls at S ; therefore the ve-

locity is then precisely what would be sufficient for a
circular motion about S, if its direction were perpendi-
cular to the radius vector ; the direction, however, being
oblique, it brings it still nearer to S. A great part of
the centripetal force is still employed in accelerating
the motion, and as soon as the planet passes E, its ve-
locity is greater than might produce a rircidar motion
about S ; for O, the middle of the focal chord, now lies

beyond S from E. Therefore the angle SEN', which
was a minimu/n, now increases, and this diminishes that

part of the centripetal force which accelerates the mo-
tion, while it increases the part which incurvates the

path. The planet, however, is still accelerated, the ra-

dius vector passing always over equal areas in equal
times; and this goes on, till the angle made by the ra-

dius vector and tangent become a right angle, which
happens when the planet reaches the perihelion B.

At B the planet is describing a nascent arch of the

equicurve circle, but the centre o of this circle always
lies beyond S ; therefore the path of the planet leaving

B, falls entirely without the circle, whose radius is BS,
and consequently the planet is receding from the sun.

There is now a portion of the centripetal force employ-
ed in retarding the motion of the planet ; and there-

fore its velocity decreases, and the angle made by the

radius vector and tangent increases, by the same degrees
as the one increased, and the other decreased, while the

planet approached to the sun. At D the planet has the
same velocity it had at E, and the angle SDN"is now as

much greater than a right angle as it was less at E.
From D to A the angle decreases to a right angle, and
the velocity is the same as at the first ; and in this way
the motion goes on for ever.

By the theory of central forces, the velocity of a body
describing a curve is always inversely proportional to a
perpendicular drawn from the centre of force to the
line of its direction. Now, in the case of a planet mov-
ing in an ellipse, the perpendicular is the least of all

when the planet is in the perihelion ; therefore the ve-

locity is there the greatest, and the other velocities may
be regarded as fractions of the perihelion velocity, which
may be considered as an vmit.

As it is a property of an ellipse that the rectangle con-
tained by perpendiculars from the foci upon a tangent is

always the same quantity, therefore the velocity of a
planet will be directly as the perpendicular from the
other focus to the direction of the motion.
The velocity of a planet in any point of its elliptic orbit,

is to the velocity that would enable the same force to

retain it in a circle at the same distance, in tiie subdupli-

cate ratio of its distance iVoni the upper focUs to the semi-
transverse axis.

Let ./ (Plate XLIII. Fig. 1.) be the upper focus, and
O the middle of the focal chord of curvature, and let V"

denote the elliptic velocity, and t the circular velocity;
then because V and v arc the velocities which would
be acquired by uniform acceleration along

.J
PO and ^PS,

by the doctrine of accelerating forces, V^ : v^ : : |PO :

APS : : PO : PS. But, by the nature of the ellipse,

(See Conic Sections,) POxCAnCQ" (CQ being the
scmidiameter that is conjugate toCP) — PS vPy; there-
fore PO : PS : -.F^f: CA^hcrefore V-= : x,^ : : P/ : CA
and V : T^ : : x/P/ : x/CA.

The angular motion in the ellipse, is to the angular
motion in a circle at the same distance in the subdupli-
cate ratio of half the principal parameter to the distance
from S.

Take P/i, (Plate XLII. Fig. 8.) a vei-y small arch of
the ellipse, and on S as a centre, with a radius etjual to

SP, describe the circular arch Px-z, meeting S/i in x.

Make Vfi to Pr as the velocity in tlie ellipse to the ve-

locity in the circle ; then the elliptic arch P/i, and the

circular arch Pz, will be described in the same lime ;

therefore the angular motion in the ellipse will be to the
angular motion in the circle as P.r to Pr.

Let PF, a perpendicular to the tangent at P, meet the
transverse axis in F ; draw FO perpendicular to PF, and
F'L perpendicular to PS, the former meeting PS in O,
and the latter in L; then PO is lialf tlie focal cliord of
curvature, and PL half the principal parameter. (Sec
Conic Sections.) The small arches P/i, Px may be
considered as straiglit lines, forming with /ix the tri-

angle P/ix ; and as the angle SP/; is the complement of
each of the angles FPL, /'Px, these angles are equal

;

now FLP, OFP, pxP, are all right angles, therefore the

triangles FLP, OFP, /ixP are similar. Hence

Px"- : Pjr- : : PF^riOPxPL OP^
And consequently,

Px2:

But by construction,

P/i^ :

therefore, Pa.- :

and

Pfi' : : PL : PO.

Pz^ : : PO : PS,

Pz- : :^ : PS_
Px : Pr : : n/PL : v^PS.

Hence it appears, that the angular motion in the circle

is greater than in the ellipse, as long as L falls between
P and S ; also, that they are equal when L coincides with
S, that is, when the true anomaly is 90°.

In any point of an ellipse, the gravitation or centripetal

force is to that which would produce the same angular
motion in a circle at the same distance from the sun as

this distance is to half the principal parameter, that is,

as PS to PL.

For by the last proposition, when the forces on the

circle and ellipse are the same, the angular motion in

the circle is to that in the ellipse as Pz to Px, which

ratio has been shewn to be the same as that of \/PS

to >/PL ; therefore, when the angular velocity in the

circle, and consequently the real velocity, is changed
from Pz to Par, in order that the velocity in the circle

and ellipse may be the same, the centripetal force must
be changed in the proportion of Pz" to Px', that is of

PS to PL. Hence it follows, that the force which retains

the body in the ellipse, is to that which will retain it with

4N 2
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the same angular motion in a circle at that distance as

PS to PL.
These propositions exhibit the principal affections of

the motion of a planet in an elliptic orbit, regulated by

a force which varies in the inverse duplicate ratio of the

squares of the distances.

CHAP, VI.

Of the Quantity of Matter in the Sun and Planets.

To determine the quantities of matter in the sun and

planets, may at first sight appear to be a problem of such

difficulty as to transcend the powers of the human mind.

The discoveries of Newton, however, have now taught

us the law according to which these bodies act upon one

another, and as the effects they produce depend very

much upon the quantities of matter they contain, by

observing these effects, we are able, by the aid of ma-

thematical reasoning, to determine the quantities of

matter in most of the planets with considerable cer-

tainty.

Let F and / denote the forces by which two bodies

revolve in circles, whose radii are D and d in the peri-

odic times P and ft ; then by the theory of central forces,

(Dynamics.) F :f :
-.^ :

-p.

Now, in the case of the sun and planets, the force F
is the amount of the deflections of the revolving body

to all the particles in the central body, which, putting

M for the mass of matter in that body, will be expressed

M
by — (p. 644, col. 2.) and similarly, putting ?n for the

towards which
m

m.

IP
p- :

—J-, and consequently, M: m :

the other

therefore,

D3 d^

matter in the central body,

body gravitates at the distance

M
D*

Hence it appears, that the masses of matter in the bO.

dies which compose the solar system, are directly as

the cubes of the mean distances of any bodies which
revolve about them, and inversely as the squares of the

times in which the revolutions are performed.

Let us now apply this formula to the determination of

the quantity of matter in the sun, taking the quantity of

matter in the earth as unity.

The Sun's distance in miles is . . . 93726900rrD.
TliK Moon's distance 240144rzc?.

The Earth's revolution in sydereal days 365.25^:P.

The Moon's sydereal revolution . . . 27.322— /;•

By the formula
2401443 93726900^

;nizl : M— the matter in the
27.322"-' 365.25^

sun. Therefore,

93726900^X27£22^_M ^Z . 5 =— __3o-iD69.— 365.25- X240144^

But this must be increased about ^j^, because we have
supposed the moon to revolve about the centre of the

earth, whereas she really moves about their common
centre, and on this account the gravitation of the earth

is estimated greater than it ought to be. Thus increased,

the sun's quantity of matter may be reckoned at 337422

times that of the earth : However, this computation can-

not be eonsidered as very accurate, because of the un-

certainty of the sun's true distance, which is to be de-

duced from his horizontal parallax ; and any error in

this will be accompanied by a similar error in our esti-

mation of the quantity of matter, but varying in a tri-

plicate proportion; thus, an error of Jj of a second in

the parallax (which is only about 8".7 or 8".8) will pro-

duce an error of ^L of the whole.

In like manner, we compare Jupiter with the Earth,

by comparing the gravitation of his nearest satellite with

that of the Moon. By a calculation similar to the above,

it appears that Jupiter contains 313 times more matter

than the Earth.

From the periodic times and distances of the satel-

lites of Saturn and Georgium Sidus, we can also esti-

mate the forces by which they gravitate ; and thence it

is found by calculation, that the former planet contains

103 times more matter than the Earth, and the latter

17 times as much.
As to the planets which have no satellites, the quan-

tities of matter they contain can only be guessed at, from
the effect they produce in disturbing the motions of the

other planets. The quantity of matter in the moon,
howevei', can be determined with greater certainty, by
comparing together the influence of the sun and moon
in producing the tides, and the precession of the equi-

noxes. Hence we learn that the moon is about ^if of

the earth.

La Place, in his Systeme du Monde, gives the follow-

ing Table of the masses of the planets, computed, no
doubt, with all the accuracy which the present state of

astronomical science will admit of; but future observa-

tions will afford data for correcting all the numbers.

Table of the masses of the planets, that of the sun

being considered as unity.

^'^••'^"••y
202i8lB

^^•^'^^
• • -sskr

The Earth ....... -j^
Mars -—-—

—

1846082

J"P"^'' lUra
^"'"'•" ^40
Georgium Sidus --^

From this table, by adding the numbers, it will be
found that the whole matter in all the planets is not one
six hundredth part of the mass of matter in the sun, and
therefore the gravitation of a planet to the sun so much
exceeds that of one planet to another, that their mutual
disturbances are inconsiderable.

The masses of matter in the sun and the planets being

once known, as we also Jinow their bulks, we can imme-
diately find their densities ; for these are proportional to

the masses divided by the bulks. La Place taking the

mean density of the sun as an unit, finds the densities of
such planets as have satellites to be as follows

:

The Earth 3.9395

Jupiter 0.8601

Saturn 0.4951

Georgium Sidus J. 1376
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Knowing the masses of the planets, and their diame-

ters, we can determine the force of gravity at tlieir sur-

faces ; for supposing them to be spherical, and to have

no diurnal rotation, the forces with which a body placed

on their surfaces gravitates to them will be proportional

to their masses, divided by the squares of their diame-

ters.

From the masses of Jupiter and the Earth, La Place

calculates, that, supposing them to have no rotation, a

body which, at the earth's equator weighs one pound, if

carried to Jupiter's equator, would weigh 2.509 pounds,

supposing the weights to be measured by the pressures

exerted in the two situations. Taking into account, how-
ever, the centrifugal force produced by the rotation of

the planets, this weight must be diminished by about
-J.

The same body would weigh about 27.65 pounds at the

surface of the sun, from which it follows, that a heavy
body would there descend about 425 feet in the first se-

cond of time.

CHAP. VIII.

Of the Disturbances of the Motions of the Planets and
Comets.

The theory of the disturbances of the planetary mo-
tions, is one of the most important branches of physical
astronomy, and is also the most difficult ; for not only
are the directions and magnitudes of the disturbing forces

to be determined at every point of the planet's orbit, but
also the accumulated effects which they produce, through
perhaps long periods of time, while they vary every in-

stant both in direction and intensity.

In the prosecution of these inquiries, it has been ne-

cessary to resolve problems of the greatest intricacy

;

and their difficulty, in many cases, has been such as could
only be overcome by the most profound mathematicians,
who, in their investigations, have had occasion to em-
ploy all the resources of the integral or fluxionary cal-

culus. Their labours have, however, been attended with
complete success; for, not only has it appeared from
their investigations, that every apparent irregularity in

the motions of the planets is explicable by the single

principle of universal gravitation ; but they have been
able to construct tables, by which the positions of the

planets, and their satellites, may be determined at any
time with the greatest accuracy.

It will not be expected, that, in such a work as this,

we should treat of all the difficulties of this most abstruse

subject. Considered in its full extent, it is too copious
for our limits ; and the mathematical disquisitions to which
it would lead, are of too abstruse a nature to be general-

ly understood : we shall therefore, in this place, confine

ourselves to a general view of the subject, reserving the
particular discussion of some of its most important points

to separate articles, which will be found in their proper
places in the sequel of the work.

In entering upon the explanation of the manner in

which the planets disturb each other's motions, it must
be remarked, that if two bodies, one of which revolves

about the other, are urged by equal forces in parallel

directions, their motions will not be in the least disturb-

ed by these forces, but will go on in all respects as if

they did not exert any influence whatever on the bo-

dies; and this is true, not only of two bodies, but of any
system composed of bodies which are all urged by equal
forces in parallel directions, the mutual action of the bo-

dies and their relative motions being exactly the same as
if these forces did not exist. It is only when the forces
which act upon different parts of the system are unequal,
or when they have different directions, that the motions
of the system arc disturbed ; but to apply this to the pla-
nets, we must take a particular case.

Let S (Plate XLIII. Fig. 2.) then represent the sun, E
the earth, and I the planet Jupiter; and, to simplify, let

them be supposed to revolve about the sun in circles
which lie in the same plane, and have the sun in their
common centre. Let the gravitation of the sun to Jupi-
ter be represented by the line SI ; and in the line joining
E and I, take EA, a fourth proportional to the square of
EI, the square of SI, and the line SI ; then AE will repre-
sent the gravitation of the earth placed in E to Jupiter.
Let this force AE be now resolved into two other forces,

viz. EB, which is eqaal and parallel to SI, and ED ; then,
the sun and earth being impelled by the equal and pa-
rallel forces EB, SI acting upon every particle in each,

their relative motions will not be in the least affected

by them, (last art.) and ED will be the only part of the
force EA that tends to derange the earth's motion. Let
this force ED be resolved into the two forces EG, EH,
the former lying in the direction of the radius SE, and
the latter at right angles to it, or in the direction of a
tangent to the orbit, it is plain that the whole action of

the force EG is exerted in diminishing the tendency of

the earth to the sun, (in the position which the eartli has

in this figure,) without at all affecting the motion in the
curve, while, on the other hand, the force EH has no
influence on the gravitation, but only tends to accelerate
the motion in the orbit.

To obtain a clear notion of the changes which take
place in the directions and magnitudes of the forces EG,
EH, we may calculate what proportions they bear to the
force which is represented by SI, that is, to the gravita-

tion of the sun to Jupiter. For this purpose, let AD meet
EG in K ; let BE~AD (the line which represents the
gravitating force of the sun to Jupiter) be denoted by m.

Also put SE, the rad. of earth's orbit, ^a,
SI, the rad. of Jupiter's orbit, :^6,
EI, the line joining the earth and Jupiter, zZv,

«i::lISE, the angle of commutation, ~z.

Because EV : IS' : : EB : EA,

that is, v^ : b^ : : vi : EA;

therefore EA^—j" • Also since by similar trian-

gles,

EI : IS : : EA : AK,

that IS, V : b '. : —5- : AK

;

V

therefore AK~—-. Now

AD^OT, thereforeDK=^—m. And since

1 : cos..«ilK : : DK : KG, and 1 : sin. .^K ; : DK":
DG,

that is, because ,< K

—

^^ T.SF.rr-^r,

1 : cos. z : : —, m : KG,

1 : sin. z : : —3 m : DG,

therefore KG'=-(^-0 COS. z,
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it hus been showu

COS. r,

and.DGnmf ^— 1
j

sin. r.

Again, by similar triangles,

EI : ES : : EA : EK,

that IS, V : a ::—^ : EK,

. „„ mab^
therefore EK^:

—

—
i "o"'

thatGK=m^^—

A

therefore GE(=KG—KE)=:
(b^ \ mab~_-ljcos.z_-^.

Let F denote the force, which, acting in the direction

of a tangent, accelerates the motion in the orbit, and f
the force, which, directed to the centre, increases the

gravitation to the sun ; and here it is to be observed, that

when these forces act in the opposite directions, tliey

will be represented by the same symbols, only with this

difference, that the sign — (minus) will be prefixed to

them. Now, as in the state of the forces represented

by the figure, we have EH:z:+F, and EG~—/, and there-

fore/——EG, we have in general

it will diminish the gravitation to the sun in C and O

;

for when the earth is at C, then v—A—a, and cos. z;zU
therefore in this particular case

sm.

3
' -1

J
cos. :

J-

.

/:
-"^(l

i+i )=-
7na{2b—a)

As the line v, and the angle z, vary every instant, in

consequence of the change that taVps place in the rela-

tive situations of the Earth and Jupiter, the forces F and

/are continually varying. The force F will be positive,

and consequently will accelerate the motion round the

the sun, when its two factors —3— 1 and sin. r, are either

both positive or both negative : Now if on I as a centre,

with IS as a radius, we describe an arch meeting the

earth's orbit in P and Q, they will be both positive while

the earth moves from Q to C, because then x: is less than

b3 63

b, and — ffreater than 1, and therefore —-— 1, is a po-

skive quantity. Moreover, it is evident, that then sin.

z is also positive; on the other hand, they will be both

negative while the earth moves from P to O, because
b3

then i; is greater than b^, and —j is less than 1, and

therefore —3^1, is a negative quantity; and as the point

F will have changed from one side of the diameter to

the other, the sine of the arch CE will have changed
from positive to negative. Reasoning in the same way,
it will appear that while the earth moves from O to Q,
and from C to P, the force will be negative, and will re-

tard the motion, because when the one factor sin. z is

negative, the other —— 1 is positive, and vice versa.

By a like attention to the signs of the terms of the
expression for the other force /, we may discover in what
parts of the orbit it increases the gravitation of the earth
to the sun, and where it diminishes the gravitation. It

will evidently increase the gravitation in P and Q, be-

cause then bzzv, and —j—1=0; and therefore the ne-
V

gative part of the expression vanishes. On the other hand,

and when the earth is at O, then •w:^6-f-a, and cos. zn;
— 1; therefore in this other case

f_ ( b'-a.
^

\ ma{2b+a)

•^-'"U6+a)3+(d+a)3 V~ (b+ay '

and in either case it appears that/ is negative.

It also appears that the diminution of the earth's gra-

vitation to the sun is greater at C than at O ; for calling

the former/', and the latter/", it is manifest that

J -J
• • (t,_aY' [b+aY

and therefore

/ :/" : : {2b—a){b+a)^ : {2b+a){b—ay,

or /' :/" : : 2b^+ {3b^a—a^) : 26^—(36^a—a'),

that is,/' has to/" the ratio of the sum of two quantities

to their difference, therefore/' is greater than/".

We have here supposed the figure EGDH to be a rec-

tangle ; this supposition, which would be strictly true if

the earth's orbit were a cii'cle, is however only an ap-

proximation, (but wp believe a sufficiently near one,)

when the veal figure of the orbit is considered. Also

in making the actual computation, the eccentricity of

Jupiter's orbit must be taken into account, because it

amounts to one fourth of the earth's distance from the

sun.

We have compared the forces F and/, which disturb

the earth's motion, with the gravitation of the sun to

Jupiter ; but in estimating their effect on her motion,

they must be compared with her gravitation to the sun.

Now the sun contains about 1000 times more matter than

Jupiter, and the distance of Jupiter from the sun is about

5 times that of the earth ; therefore the sun's gravitation

to Jupiter will be to the earth's gravitation to the sun

1 1000 , . i
, , ,

nearly as -^ to—-j- , that is, as-——- to 1 ; and hence,

putting unity to denote the earth's gravitation to the

sun, the sun's gravitation to Jupiter, or m, will be ,„„r-

If we now substitute this value of 7n in the values of F
and/, and also put for a and b their proportional values

1 and 5, we get

F=^ l{^-^) sin. .)

._ 1 /2S ,125 ,^ N
fZZ. I

(—
•, 1) COS. - I' 25000 \-y3 ^-v^ > j.

By giving different values to the angle z, and thence

computing the value of v, remarking that it is equal to

^[aP- -\-b'^—2 ah cos. =) that is to ^ (26—10 cos. r), (See

Trigonometry), we may find the values of F and/cor-

responding to as many different positions of the earth as

we please ; but in these calculations we must observe,

that the sine of any angle between 0° and 180° is posi-

tive ; and, on the other hand, that from 180" to 360° the

sine is negative ; also, that the cosines are positive from
0° to 90°, and negative from 90° to 270°, and again posi-

tive from 270° to 360°. See Ahithmetic 0/ Sines ,-also

Tkigonometry.
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When the earth is in C, (Plate XLIII. Fig. 2.) then

i~0°, and COS. zZIl>iind i»~6—(2l^4 ; therefore in this

9 1

case /rz- - ; as this fraction is negative,
400000 44444

it appears that at C, where the earth is in conjunction

with Jupiter as seen trom the sun, her gravitation toward
him is diminished by its 444 Hth part. Again, when the

earth is in O, thcnz^lSO", and therefore cos. z^:— I ;

now x>^a+d—6 ; in this case, therefore, /:^-
900000

1

oioio'> ''^^ fraction having the negative sign as be-

fore ; hence we may infer, that when the earth is in op-

position to Jupiter, her gravitation ,to the sun is dimi-

nished by its 8l818lh part.

About the points P and Q, where v is nearly equal to

4, the first factor of the expressionj—— 1
J
cos. z must

be nearly equal =0, and again when z is either nearly

equal to 90° or to 180", then the other factor cos. z is

nearly ~0 ; therefore, in eillier case, the wholn expres-

sion may be considered as :ZZ0 ; and we liavey^^-----X

-=H . From this value of/, and its having the
5 ^125000 " "

positive sign, it appears that when the earth and Jupiter

are about 90° distant, the earth's gravitation to the sun

is increased by its 125000th part.

To determine the disturbing force of Jupiter, in any

proposed position, is evidently a very easy problem, if

we adopt the hypothesis of concentric circular orbits

;

nor is it extremely difficult, even when the orbits are con-

sidered as ellipses, lying in different planes. There yet

remains, however, a labour of far greater difficulty, that

is, to determine the effect produced upon the motion of

the earth by the continual action of the force during any

given tune, or along any given portion of the orbit. This

question is comprehended in the celebrated problem of

the Three Bodies, which has occupied the attention of

mathematicians ever since the days of Newton, and has

been resolved in the first instance by only a few of the

more eminent, such as Clairault, D'Alembert, Euler,

Sec. This problem, in its most general form, may bo

enunciated as follows. Having given the masses of three

bodies projected from any three points given in position,

with velocities given in their quantity and direction, and

supposing the bodies to gravitate to one another with

forces that are as their masses directly, and the squares

of their distances inversely, to find the lines described

by these bodies, and their position at any given instant.

As thus enunciated, the problem has, however, been
found too difficult to admit of being resolved by the

powers of analysis, highly as they have been improved;
but when the three bodies are two planets and the sun,

as in the case we arc considering, there arc certain pro-

perties of the data which greatly simplify it, and bring it

within the reach of analysis. In the first place, one of

the bodies, viz. the sun, is vastly greater than both the

others, and relatively to them nearly at rest ; and, in the

next place, the orbits are not very different from circles,

and but little inclmed to the plane of the ecliptic. On
these accounts, many of the quantities which, entering

into the general problem, render it so complicated as to

be quite untractable, in the particular case of the sun
and two planets, are so small as to admit of being altoge-

ther rejected. Still with these simplifications, the pro-
blem is exceedingly difficult ; so much so, as only to
admit of being resolved by approximation

;
yet, even to

obtain this limited solution, mathematicians of the high-
est class have exerted their utmost ingenuity, and have
employed the most refined artifices of analysis, and after

all their efforts to simplily ihe subject, the calculus is

still so complex, and depends so mucli upon the more
intricate parts of the integral calculus, as to be unin-
telligible to such as arc not perfectly conversant in that

branch of mathematics. We shall give the history of the
problem, and a concise view of its solution, in a separate
article. See Problem of Tliree Bodies.

The complete investigation of the effect produced by
the attraction of the planets on one another, leading to

discussions of such intricacy, we must confine ourselves

in this article (which is meant to be understood by
readers of common mathematical acquirements) to a
view of its more general and obvious consequences. The
principles necessary for tlic full investigation are to be
found in Dynamics. The investigation itself may be
seen in the writings of Euler and Clairaut ; also in the
treatises on astronomy of Lalandeand Viiice, in Introduc-
tion a VEtude de UAslronomie Physique fiar Cousin ;

and lastly, in the Mecanirjue Celeste o{ L?l Place.
The remarks which have been made on ilie force by

which Jupiter disturbs the earth's motion, will apply-

equally to the force by which any other superior planet
disturijs an inferior. In every case, the inferior will be
twice accelerated by the force F, Plate XLIII. Fig. 2. in

every synodical period, viz. while it moves from C to P,

and from O to Q ; and it will also be retarded twice,

that is, from P to O, and from Q to C. And as the
other force / increases its gravitation to the sun about
P and Q, and diminishes it in C and O, in the former
points its orbit will be more incurvated, and in the lat-

ter it will be less ; and this diminution of curvature will

be greatest at C, because there the diminution of its

gravitation is greatest. If, therefore, the line of the

apsides happen to coincide nearly, or make a small angle
with CO, it is manifest that the time of the arrival of the

planet at its aphelion or perihelion, (that is, the time of

its arriving at tlie most incurvated points of its orbit,)

will be retarded ; thus the line of the apsides will ap-

pear to shift, and move forward in the heavens. On the

other hand, if this line lie near the position PSQ, as in

this case the increased gravitation will sooner bend the

path of the planet into a direction perpendicular to the

radius vector, the time of its arrival at the aphelion or

perihelion will be hastened, and the line of the apsides

will appear to meet the planet, and thus will seem t»

move backward. By these alternate augmentations and
diminutions of the gravitating force, the apsides ad-

vances twice, and retreats twice in the course of a

synodical revolution. They advance, however, more
than they retreat, because the increase of the gravitating

force at P and Q is greater than its diminution at C ancl

O ; so that, upon the whole, the gravitation of an inferior

planet to a superior, produces a gradual advance in the

apsides of the former.

Not only are the orbits of the inferior planets dis-

turbed by the attraction of the superior, but, on the other

hand, the orbit of a superior is disturbed by its gravita-

tion to an inferior. The disturbing forces are in this

case generally of an opposite nature to what they are in

the other, and hence in general the apsides of the su-

perior planet recede.
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As Jupiter and Saturn are much greater than any of

the other planets, the prhicipal perturbations of the

planetary motions are produced by their attraction. Ob-
servation shews, that the apsides of all the planets in-

ferior to Saturn advance, while those of Saturn retreat,

in consequence of the action of Jupiter. It is reasona-

ble to suppose, that the apsides of the Georgium Sidus

recede, in consequence of the attraction of Jupiter and

Saturn. As the comets are almost constantly beyond

the planets, it might be expected that they would pro-

duce a general advance in all the apsides ; that this is

not the case, must arise from the small masses of the

comets, and their very great distances.

If the orbits of the planets were all in the same plane,

their mutual actions on one another would have no ten-

dency to change the position of the planes of the orbits.

But the fact is, that the orbits of no two planets lie in the

same plane ; and hence it happens, that the disturbing

forces, acting on the planets in directions which are

oblique to the planes of their orbits, have a continual

tendency to change the positions of these planes. Let

EF, Plate XLIII. Fig. 3. be the plane of the orbit of a

disturbing planet, and PAN the path of the planet dis-

turbed, N being the point in which it would meet the

plane EF, if the planet P had no tendency toward the

planet moving in that plane EF. By this tendency, the

planet P is dravi^n obliquely toward the plane EF ; and

this oblique force may be resolved into two, one perpen-

dicular to the plane, and the other parallel to it. Let

PB be the space which would be described in a small

interval of time by tlie action of the force which urges

the planet directly towards the plane, and let PA be the

part of the undisturbed orbit which would be passed

over in the same time ; coinplete the parallelogram

PACB ; tlien, by the joint action of the two forces urg-

ing the planet in the directions PA and PB, it will move
in the direction of PC the diagonal ; and thus its path

will be changed from the direction PAN to PCN', and N,
the point in which the undisturbed orbit would meet the

plane EF, that is, the node of the disturbed planet will

appear to shift to N', in a direction contrary to the mo-
tion of the planet. After the planet has passed the node,

it will still be urged toward EF ; let fib be the space it

would approach the plane in the time it describes pa, a

small part of the orbit N'/i, and complete the parallelo-

gram fiacb ; then its real path will be the diagonal fic ;

and if c/i be produced to meet the orbit EF in N", the

planet at /; will move as if it had crossed the plane

EF in N". The place of the node will, upon the whole,
then have shifted backward from N to N" ; and thus it

appears, that the nodes of a disturbed planet recede
upon the orbit of the disturbing planet.

It also appears, that the inclination of the orbit of

the disturbed planet varies, increasing while the pla-

net approaches the node, and again decreasing after it

has passed the node : For the original inclination PNE
changes to PN'E, an angle greater than PNE ; and this

again changes to /iN"F, an angle less than fiN'F or
PN'E.

In this way it appears, that after a planet has cross-

ed the ecliptic, the node will change its position west-
ward on the ecliptic, also the inclination of the orbit will

decrease, and go on decreasing, until the planet be 90°

from the node, when the diminution will be the greatest;

and all the time the planet is moving from this position

to the other node, its path will bend towards the ecliptic,

so that the inclination will increase, and at last it will

cross the ecliptic at a point considerably to the westward
of that in which it crossed it before. Hence it hap-
pens, that the nodes of all the planetary orbits recede
on the ecliptic, except the node of Jupiter's orbit li,

Fig. 4. which advance on the ecliptic EF, in consequence
of their retreating on the orbit S« of Saturn, when Jupi-

ter is most disturbed.

The earth is attracted out of the plane of her orbit

by the other planets, and this produces a small change
in the position of the plane of the ecliptic. As every

phenomenon is referred to this plane, any change in its

position must produce a corresponding change in the

latitude of the stars ; this, however, is very small, and

might never have been observed, had it not been pointed

out by Newton as a consequence of the doctrine of

universal gravitation. The ecliptic, or rather the sun's

path, has a small irregular motion round two points

situated about 7A degrees westward from the equinoctial

points.

We have seen, that, by the mutual gravitation of the

planets to one another, their motions are sometimes ac-

celerated and sometimes retarded. The alternate acce-

lerations and retardations of the planets, Mercury, Ve-
nus, the Earth, and Mars, nearly compensate each other

every revolution ; and after a time, the compensation is

complete, so that their mean motions may be regarded
as invariable. The mean motions of Jupiter and Saturn,

however, are found to vary, the former appearing to be

continually accelerated, and the latter continually re-

tarded. This fact, which had greatly perplexed astro-

nomers on account of its singularity, lias at last been ex-

plained, and reconciled with the general principles of

gravitation, by La Place, who has shewn, that it arises

from the nearness of equality of five times the mean mo-
tion ot Saturn to twice that of Jupiter: this produces an
inequality in the motions of the two planets, the period

of which is 9 17 years, amounting, in the case of Jupiter,

when a maximum, to 48' 44", and in that of Saturn to

20' 49", with opposite signs. These inequalities had at-

tained their maximum values about the year 1560; from
that time the apparent mean motions of the two planets

approached their true mean motions, and at last became
equal to them in the year 1790. This is the reason why
Dr Halley, in comparing ancient with modern astrono-

mical observations, found the mean motion of Saturn to

be slower, and that of Jupiter quicker, than resulted

from the comparison of modern observations only with

each other; while again, a comparison of these last by
Lambert, have indicated an acceleration in the motion

of Saturn, and a retardation in that of Jupiter ; and it

is remarkable, that the quantities of these phenomena,

deduced from the observations of Halley and Lambert
only, are nearly such as ought to result from the two great

inequalities which have been just now mentioned.

The peculiarity which we have noticed in the mean
motions of Jupiter and Saturn, are not a little interest-

ing, on account of their having produced discussions

which have led to some of the most brilliant discoveries

made in physical astronomy since the days of Newton.

These are principally due to La Grange and La Place.

To the first of these illustrious philosophers we are

indebted for the important discovery, that all the ine-

qualities produced by the mutual action of the planets,

are in their nature periodical ; and that, amid the changes

which arise from their mutual action, tjiere are two

things which remain perpetually the same, namely, the

greater axis of the orbit which the planet describes.
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and its periodic time; so that the mean motion of a pla-

net, and its mean distance, arc invariable quantities. The
plane of the orbit, the species of tlie ellipse, and its ec-

centricity, are in a stale of continual cliange ; liut never

by any means the greater axis of the orbit, nor the time

of a complete revolution in that orbit. This discovery

is ol vast importance, inasmuch as it proves the perma-
nency of tiie planetary sysicin.

The conclusions to which La Place has come in his

researches, also tend to establish the same highly inter-

esting truth; for he has demonstrated, that whatever be

the masses of the planets, provided tliey move all in the

same direction, and in orbits but liitle inclined to each

other, their secular inequalities are periodic, and confi-

ned within narrow limits; so that there is a certain me-
dium state of the system about which it oscillates, but

from wl.ich it never materially deviates. The elliptic

orbits of the planets have therefore always been, and will

continue to be, nearly circular; from which it follows,

tha; no planet can ever have been a comet, at least if no

other changes have taken place than such as are produ-

ced by the mutual action of the bodies of the planetary

system. Moreover, the ecliptic can never coincide with

the equator, nor can the whole extent of the variation of

its inclination exceed 2 J^ degrees.

The same profound matliematician has discovered a
very beautiful, and at the same time a very general, theo-

rem relative to this subject ; it is this : If the mass of
each filanct be multiplied by the square of its eccentricity,

and this jiroduct again by the square root of the greater

axis of its orbit, the sum of all the results is a constant

quantity tvhich cannot be changed by the mutual action of
the planets on one another. Now, the masses of the

planets, and the greater axes of their orbits, being always
given quantities, the squares of the eccentricities will

be multiplied by constant coefficients; and, as the sum
of these products remain always the same, it is plain,

that the eccentricities themselves can only vary within

very narrow limits.

The inequalities produced in the motion of the comets
by the action of the planets, are chiefly shewn by the in-

tervals between their returns to their perihelions. Hal-
ley having observed, that the elements of the orbits of

the comets of 1531, 1607, and 1682, were nearly the

same, concluded that they belonged to one and the same
comet, which had made two revolutions in 151 years.

Indeed, the period of its revolution between 1531 and

1607 had been three months longer than that between
1607 and 1682; but he attributed this to the attraction of

the planets, and particularly to that of Jupiter and Saturn;

and having made a loose estimate of the effect of this

action during the following period, he judged that it

would retard the next return of the comet; and he ven-

tured to predict, that it would reach its perihelion in the

end of 1758, or beginning of 1759.

Clairaut, who was one of the first that resolved the

problem of the three bodies, applied his solution to the

determination of the inequalities which would be produ-

ced by the action of Jupiter and Saturn, and found, that

the period of the expected return of the comet to its

perihelion would exceed the preceding period by 618

days ; hence he concluded, that it would happen about

the middle of April 1759 ; but he observed, that the small

quantities neglected in his approximations might occa-

sion an uncertainty of a month too soon or too late ; and
besides, that a body which travels into regions so remote,

and is out of our sight for such long intervals, may be
Vol. II. Part II.

subject to forces altogetlier unknown to us, such as tlic

action of other comets, or even of sonie planet too dis-

tant from the sun to be ever seen by us.

The comet actually arrived at its peiilielion on the
12th of March 1759, whieli was wiUiin ilic limits of the
errors to which he believed nis caicui.itions liable; but
he afterwards found, that lie uglit to uavo concluded
from his calculations, thai it woulii reiurn about tni- 4th
of April, and if he had known more aceuiaiely tlie quan-
tity of matter in Saturn he would i.avc as-^igned ihc ^Sth
of March, and thus would nave come within thirteen
days of the actual lime of its appearance.

As the comeis move in all airections, and actually

pass through the pluneluiy ivgions, it has be n :>uppo-

sed possible, that some of ihem miy approach so near
the earth as to prociiiee tlie most rimaikablt effects by
their attraction, or even come into actual contact with
it. La Place, ui his Syslemr du jMondc, observes, that

the fears which the appeiirance ol c^imets at one time in-

spired have been suceeeued by an apprehension of ano-
ther nature ; lest, among the great iiuiiib^r wnieh traverse

the planetary system in ev.-iy direclioii, one of tiicm

sliould destroy the earth. But he says, "tney pass so
rapidly near us, that the effect of tl\eir attraction is not

to be feared. It is only by actually striking tnc earili that

they could produce the dreadful efTcct; but the shock,
though possible, is so very improbable in the course of
an age ; it would require so extraordinary a chance for

the concurrence of two bodies, so small in respect of
the immensity of space in which they move, that no rea-

sonable ground of fear can be maintained on tiiis behalf.

Nevertheless, the small probability of sucli an event, if

it be considered with respect to a long series of ages,

may become very great. It is easy to imagine the efl'ects

of such a shock upon the earth. The axis and rotatory

motion being changed, the seas abandon their former
position, and rush to the new equator

;
grei;t pun of the

men and animals drowned in this universal deluge, or

destroyed by the violent shock impressed on the terres-

trial globe; entire species annihilated; all the monu-
ments of human industry swept away : Such are the dis-

asters which might ensue from the shock of a comet.
We see, therefore, why the ocean has formerly covered
the high mountains, on which it has left indubitable

marks of its presence ; how the plants and animals of the

south may have existed in the climates of the north,

where their remains and impressions appear ; and lastly,

by an event of this kind, we may explain the novelty of

tlie moral world, the regular processes of which can
scarcely be traced beyond 3000 years. The human spe-

cies reduced to a veiy small number of individuals, and
to the most deplorable state ; entirely occupied, for a
long series of time, in the care of their own preservation,

must have totally lost the remembrance of the sciences

and arts; and, when the progress of civilization gave
efficacy to wants of less immediate pressure, it became
necessary to repeat again the various gradations of in-

vention, as if men had then for the first time been pla-

ced on the earth. But however adequate the cause may
be to these phenomena, for whicii it is assigned by some
philosophers, I repeat, that we may be perfectly at our
ease with regarjl to so terrible an event during the short

interval of individual life."

The action of the comets upon the solar system has

hitherto been insensible; a circumstance which stems
to indicate that their masses are very small. It is pos-

sible, however, that the errors of the best tables may
4 O

i



658 ASTRONOaiY.

depend on it. An exact theory of the planetary distur-

bances, compared Vitli very accurale observations, may
throw some light upon tins subject, which is ot great

importance in the system of the world.

CHAP. IX.

Of the Inequaiaks of the Moon's Motion.

The moon is attracted at the same time by both the

earth and sun ; it is only, however, the difl'erence between

the gravitations of the earth and moon towards thfe sun

that disturbs the motion of the moon about the earth.

If the sun were at an infinite distance, they would be

attracted equally, and in parallel straight lines, and in

that case their relative motions would not be in the least

disturbed. But his distance although very great in re-

spect of that of the moon, yetcannot be supposed infinite;

the moon is alternately nearer to the sun, and farther

from him than the earth, and the straight line which

joins her centre and that of the sun, forms wim the ter-

restrial radius vector an angle which is continually va-

rying ; thus the sun acts unequally and in ditTcrcnt di-

rections on the earth and moon, and from this diversity

of action there must result inequalities in her motion

which depend on her position in respect of the sun.

It appears, then, that to determine the lunar inequali-

ties, we are, as in the case of the planetary disturbances,

led to the problem of the three bodies which we have

already noticed, and this case of the problem is more
complex than the other. Of this some judgment may
be formed, by considering, that whereas the application

of five or six equations are sufficient to give the motion

of Jupiter or Saturn, it requires at least forty to give

the place of the moon to the same degree of exactness.

The number of inequalities which affect the moon's mo-
tion being so great, it must have been altogether impos-

sible to have discovered and distinguished them one from

another by observation alone ; indeed nothing but the

true theory of her motion could make them known, and

although Newton was in full possession of the principles

of that theory, and was the inventor of that powerful in-

strument of analysis, the fluxionary calculus, by which

alone it can be completely developed, yet such was the

intricacy of the subject, that he only made a beginning ;

and notwithstanding that almost all the most distinguish-

ed mathematicians that have lived in the course of a

whole century past have cultivated it with assiduity, still

it is far from being complete. It is true, that all the ine-

qualities in the moon's motion have been completely ac-

counted for, solely by the principle of universal gravita-

tion; and the tables have been carried a great way to-

ward perfection, and indeed are so complete as to afford

effectual aid to the geographer and navigator; yet La
Place, who has cultivated the subject the last of any,

and has greatly improved it, avers, that to give the ta-

bles that degree of precision which they ought to have,

there will be required researches at least as extensive

as those which have already been made.
We now proceed to give a very brief view of the

leading points of this theory, such only being compati-

ble with the nature of our work.
Let us suppose, that in Fig. 5. Plate XLIII. S is the

sun, and E the earth, moving in AEB, an arch of its

erbit ; also, let M be the moon, moving in the circle

AOBC, which meets the earth's orbit in A and B, and

is supposed to lie in the same plane with it. Then, on

account of the smallness of the angle, which the moon's
orbit subtends at the sun, (it being only about 7',) we
may suppose AEB to be a straight line. Let us sup-
pose, that the force which the sun exerts upon tlie earth
at E, or upon the moon when in the quadr.itures at A
and B, is represented by the line SE. In the line MS,
take MD a fourth proportional to the square of SM, the

square of SE, and the line SE ; then MU will express
the force with which the sun acts on the moon at M in

the direction MS. Resolve this force into the two forces

MG and MH, one of which MH is equal to the force

ES, and parallel to it; then, as tins force acts equally

on both the earth and moon, and in parallel directions,

it will not in the least affect their relative motions, and
therefore the other force MG will be the only one which
distiu'bs the motion of the moon in her orbit.

To estimate this force, let SM be produced to meet
the diameter AB in N ; then because SE and SN may
be reckoned equal, SM^ : SN^ : : SN : MD ; therefore

SN-"MD zi„^.2 ; now, by the common formtila for the cube

of the sum of two quantities, SN^ or (SM-fMN)^ is

equal to SM ' +3 SM" xMN+3SMxMN^ -fMN '

; but,

in the present case, MN being very much less than SM,
the two last terms of this expression are small in respect

of the two first, therefore they may be neglected, so

SN-^
that SN^=:SM'+3SM"XMN nearly; and ^^^ziSM

-fSMN nearly; therefore MD=:SM-t-3MN, and taking
SM from both, SDzrSMN. Now, as MS makes a very
small angle with ES, and SD cannot exceed 3CE by any
sensible quantity, it is manifest that DG, which is pa-
rallel to SC, must nearly coincide with SC ; therefore

MG will be nearly equal to ML, (L being the intersec-

tion of MG and SE.) And as the sum of LS and SD
is nearly equal to GD, that is to ES, it follows, by taking

LS from both, that SD is nearly equal to LE, that is

(since SD—3MN) SMNi^LE.
Hence we have the following rule for determining the

disturbing force. Let M (Fig. 6.) be the position of the

moon in her orbit. Draw MK perpendicular to SE, take

EL equal to 3EK, so that the points L and K may be on
the same side of E, and join ML; then the magnitude
of the force by which the sun attracts the earth at E,
being denoted by the line ES, the magnitude of the

force that disturbs the moon in her motion about the

earth will be ML, and its direction that of the line ML.
We shall be better able to judge of the effects pro-

duced by the force ML if we resolve it into two, one
MQ acting in the same direction as the radius vector,

and another MP acting at right angles to it. To express

these in tcnns of the radius vector ME, and the angle

of elongation MES, let us put r for ME, and z for the

angle MES, then because rad. (:=!) : cos. z : : EM
(nZ'-) : EK, therefore EKzT'-Xcos. r, and ELzzSEKzr
3r cos. -. Now, 1 : cos. z : : EL (rrSr cos. r) : EQ and
1 : sin. z : : EL {^'^'>' cos. r.) : LQ or MP, therefore

EQ:z:3r cos. 2r, and MPr:;3rcos. z sin. z; but cos. 2z
ZZ.\ (1-fcos. 2 s,) and cos. z sin. zZl| (See

Arithmetic of Sines) ; therefore EQrz—(l+cos.2z),

and MP^^rsin. 2z; from the value of EQ let EMinr

be subtracted, and we get MQ^-(l+3 cos. 2 z.) Let

the force acting in the direction MP, and considered as

accelerating the moon's motion in her orbit, be denoted
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by F ; and the foixc acting in tlie direction MQ, consi-

dered as increasing the moon's gravitation to the earth,

be expressed by f; then, as the gravitation of the earth

to the sun, and the forces F and y' will have to one ano-

ther, the ratios of the lines ES, MP, and MQ, we may-

express the magnitude ot these forces by Ml' and MQ;
therefore, alt' nuing to their direction, we have,

FZZ— ^ r sin. 2 z,

/ZZ—jr (1-1-3 cos. 22);
and here the sign -f- is to be understood as indicating

an augmentation to the iorce, by which the moon gra-

vitates to the earth, or that by which she moves in her
orbit; and the sign— as indicating forces acting in direc-

tions contrary to tlicse.

As the force / indicates an augmentation or diminu-
tion of the moon's gravitation to the earth, it will be

proper to express it in terms of that gravitation. Let
that gi-avitatioii be measured by a line which we shall

denote by g; the gravitation of the earth to the sun be-

ing measured by liS, the distance of the earth from the

sun, which we may call d; moreover, let tj denote a

sydereal year, and ?>! a sydereal month, then, by the

d r
doctrine of central forces, (Dynamics,) —

j- : —; (" grav.

of earth to sun : grav. of moon to earth) : : d : g; hence

let this value of r be substitutedg-=.—., andr=^-^
771- y~

in the value we found fory", and it becomes

/=-~^
2y'

(l-f3 cos. 2z,)

or,
y'-

since !/~365.256, and m—27.322, and therefore

I

2m- 357.44'

•' 337.44
(l-f3cos. 2:.)

When the moon is at C in conjunction with the sun,

then r—0°, and cos. 2 z^-f- 1; therefore in this caseyiiz
—tp- n-

;r-r — • Agam, at the opposition, zzzl80°, and
o57.44 89.4

2^:^360", and cos. 2z~-f 1; therefore here/ has the

same value as before, and it appears that in cither case

her gravitation to the earth is diminished by its 89th

part nearly.

When the moon is in quadrature at A, then r:390°,

2zi:rl80°, and cos. zzz— 1; and again, when she is at

B, then r:r:270°, 2 r—540°, and cos. 2 z— cos. 540''ZZ

cos. (360"+180°)z:: cos. 180°^— 1; therefore in cither

2&- £<•

case, f'ZZ—-— IZ—^— ; that is, in the quadratures
'•^ 357.44 178.72

^

her gravitation to the earth is increased by about its

179tli part.

If the angle z is of such a magnitude that 3 cos. 2 -

-~— 1, then 1+ 3 cos. 2 zzZO ; and when this is the case,

it is evident ihat tlie expression for ./" becomes equal 10

0. Now, in the course of a revolution of the moon, there

are four diW rent values of 2, such, that 3 cos. 2 r;z— 1,

or cos. 2 r—

—

\ ; these are SZZ54'' 44', z^\2i° 16', rlT
234" 44', and r:r:305° 16', and they correspond to points

of the orbit which are equally distant from the line of

the svzigies ; therefore, four times in the course of the

revoUuion of the moon in a circular orbit, viz. when she

is 54° 44' from either of the svzigies, her gravitation

to the earth is not affected by the sun's attraction, and

the disturbing force is exerted entirely in accelerating

or retarding the motion in the orbit.

As to the other force F;=—^ r sin. 2, it evidently
retards the motion in the orbit, while z increases from
0" to 90°

; because all that time, sin. 2 2 is a positive,
and therefore— 1

1- sin. 2 - a negative quantity. Again,
it accelerates the motion, while z increases from 90' to
180°; because between these two values sin. 2 r is a
negative, and therefore— | r sin. 2 2 a positive quan-
tity. In like manner it appears to be a retarding force,
while z increases from 180° to 270°

; and again an acce-
lerating force while z increases from 270° 10 360°. There-
fore this force retards the motion of the moon round the
earth in the first and third quarters, and accelerates it in
the second and fourth.

These expressions for the disturbing forces suppose
the earth's gravitation to the sun to rtniain the same
during the time they are exerted ; this, howuver, is not
strictly the case, because the earih moving in an elliptic

orbit, her distance, and the force by which she is urged
to the sun, are constantly changing, and the same is also
true of the gravitation of the moon to the earth. To
estimate the effect of these changes, let G denote the
gravitation of the earth to the sun, and d the main dis-

turbing force which is represented in magnitude and
direction by the line ML; then SE : ML : : G : 1/; now,
if we suppose the angle MEL to be constant, ML will

vary in the same proportion as ME varies, because EK
and EL:z3EK will then have a constant ratio to EM,
and thus the triangle MEL will be given in species ;

therefore we may assume ML~«~-ME, where n denotes
a constant or given number. Again, G varies in the

same proportion as _g varies, and therefore this last

quantity may be taken to express G : Hence the above,

proportion may be also expressed tlius, SE : "XME : :

1
, r 1 • 1 •. r 11 , , "XME

„; : d ; from which it follows, that d:^
3 , that

is, the disturbing force varies in the direct proportion
of EM, the distance of the moon from the earth, and in

the inverse proportion of the cube of ES, the distance
of the earth from the sun.

As the earth is about -g^ nearer to the sun in January
than in July, on this account the disturbing force will

he about ^L greater in the former of these months than
in the latter.

We have now shewn generally what is the nature of
the forces which disturb the moon's motion in a circular
orbit, and the laws according to which they change ;

and we shall next slate, very concisely, what are the
general effects produced by these forces: but for a full

explication of the theory of the moon, we must, as we h.ave

already observed, refer our readers to such works as

treat expressly of this very intricate as well as copious
subject.

It has appeared that the tangential force, which we
have denoted by F, is, in the case of a circular orbit,

proportional to the sine of the double of the moon's dis-

tance from conjunction. Now, in the course of a revo-

lution, this quantity is four times equal to 0, viz. when
the moon is in the syzigies and in quadrature. Iri these

positions, therefore, the tangential force vanishes, and
the other force y is the only one which disturbs the mo-
tion ; but this acting in the direction of the radius vec-

tor, the moon will, notwithstanding the disturbing force,

continue to descril)e areas proportional to the limes No
sooner, however, does the moon qiiit those positions,

than the tangential force begins to act, and the force

40 2

f
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compounded of the two is no longer directed precisely

to the earth. In the octants the tangential force is a

uiaximum, and there the combined force deviates from

the direction of the radius vector by about 30', and on

that account considerably affects tlie angular motion.

Now, suppose the moon to set oiu from her second or

fourth octant, witli her mean angular velocity ; the tan-

gential force acting in the direction of the motion, will

continually accelerate that velocity until the moon comes

to the syzigy, where it will be quickest ; and here the

tangential force becomes equal to : but the moon hav-

ing past the syzigy, it again operates, but in a direction

contrary to the motion ; the velocity is therefore retard-

ed by the same degrees it was accelerated, and is re-

duced to its mean state by the time the moon arrives at

the next octant, where her place is about 37' more ad-

vanced in consequence of the disturbing force, than it

would have been had she moved from the syzigy with

her mean velocity. As the moon advances in her orbit,

her motion continues to be retarded, and it is reduced

to its lowest state in the quadrature ; but here the force

changes its direction, and accelerates the motion ; and

by the time the moon arrives at the next octant, the

mean motion is restored. Hence it appears, that in the

octants the velocity is in its medium slate, and that it

is greatest in syzigies, and least in quadratures. In the

first and third octant, the moon is about 37' to the east-

ward of her mean place, and in the second and fourth,

it is as much to the westward ; and in the syzigies and
quadratures, her mean and true places coincide. This
alternate acceleration and retardation of the moon's an-

gular velocity was called her -variation. It was first

distinguished from the other irregularities of her motion
by Ticlio Bralie, who gave it this name.
We have supposed the moon to move in a circle

;

p-

but the variable force f, wliich is equal to ^

—

' 337

X (1+ 3 cos. 22), g being the mean fores of gravity of

the moon to the earth, and z tlie ansrie she has described,

from the conjuiiction, and w^iich acts in tne direction of

the radius vector, must change the figure of the orbit

considerably from a circle. We have seen, tJiat tliis

force vanishes at the distance of 54° 14' on each side of

the syzigies, or So'" 16' on each side of tiie quadratures.

Let us suppose that the moon sets out from one of those

points which precedes a quadrature ; then all the time
she is moving from this point to a point 35° 16' on the

other side of the quadrature, she is deflected by a force

which is her natural gravity increased by the variable

force f; and this last when a maximum amounts to

.j^ of the other: Hf nee it happens that this portion of

the orbit is more incurvated than it would otherwise be.

At 35° 16' on the other side of the quadrature, the gra-

vity recovers its mean state ; but the orbit now makes
an acute angle with the radius vector, which brings the

moon nearer the earth in the syzigy ; and throughout
the arch of the orbit, which extends to 54° 16' on each
side of the syzigies, the force / acts in a direction op-
posite to gravity, diminishing it in one portion of the
orbit by its ^^^ part. This flattens that part of the orbit,

but when the moon has arrived at a point which is 54°
44' east of the syzigy, the moon's gravity has returned
to its mean state, and the former effect is again re-
peated.

Hence it appears, that, upon the supposition that the
orbit -which the moon would describe by the action of
gravity alone is a circle, it will be changed by the dis-

turbing force /into an aval, (which is found by calcula-

tion to be veiy nearly an ellipse,) having the earth in

its centre, and its longer axis nearly coincident with th»

line of the quadrature. Sir Issac Newton calculated,

that the axes of this oval are to one another nearly as

69 to 70. It is in consequence of this form of the orbit,

that the moon comes nearest to the earth when her gravity

is most diminished. This at first sight appears remarka-
ble, but it is nevertheless true.

In as far then as the moon's orbit is circular, or can
be supposed to coincide nearly with a circle, the forego-

ing remarks will apply to it ; but the orbit is really an
ellipse, although not very eccentric, having the eartli

in one focus. Let us therefore now hiquirv, what are

the general eli'ects which the disturbuig force /would
produce upon the true figure of the orbit.

First suppose the line of the apsides to coincide with
the line of the syzigies ; then the action of the uisiurb-

ing force will diminish the gravitation of the moon to

the earth both in perigee and apogee. If these decre-

ments were proportional to the natural gravitating forces

in those positions, that is, if they were as the squares of

the distances inversely, then the remaining forces would
have to one another the same ratio. But in realiiy, the

decrements are to one another as the distances directly;

and on this account the smaller gi-avitating force suSers
the greater dinunution, so that the force by which the

moon is deflected in perigee is sensibly greater in re-

spect of the deflecting force in apogee, than if it varied

according to the usual law of the gravita ing force.

Suppose now the moon to set out from the apogee of

the disturbed orbit; if the deflecting force varied ac-

cording to the general law, she would come to the true

perigee ; but we have seen, that, in consequence of the

sun's action, the deflecting force increases faster than
according to thut law ; on this account the moon is

drawn nearer to the focus, and consequently the orbit

becomes more eccentric. A similar effect will take
place if we suppose the moon to move from the perigee
to apogee ; for the deflecting force diminishing faster

than her natural gravity, she will go farther off, and thus
the eccentricity of the orbit will be increased.
Next let us suppose, that the line of the apsides coin-

cides with that of the quadratures. Here the natural
gravitating forces in perigee and apogee are increased
by others which are directly proportional to the dis-

tance ; the smaller forces will therefore receive the
greater increment ; and thus their ratio will be changed
from what it would be in the undisturbed orbit, the de-
flecting force in perigee being now less than it ought to

be in respect to that in apogee. Therefore the moon,
setting out from the apogee, will not, on her arrival at

the opposite quadratuie, come so near the earth as she
would have otherwise done ; and, on the other hand,
setting out from the perigee, she will not go far enough
from the earth in the opposite quadrature ; therefore, in
either case, the eccentricity of her orbit will be dimi-
nished. When the apsides lie between the syzigies and
quadratures, the effect produced by the disturbing force

on the eccentricity will approach to the one or the other
of the two general effects we have described, according
as the orbit approaches to one or other of the two posi-
tions in which these happen.
These changes in the eccentricity are attended with

corresponding changes in the elliptic equation, which
must be applied to her mean motion, in order to obtaia

her true place. This^ when greatest in the medium
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form of her orbit, is about 6" 20' ; but, by the increase oi"

ihc i-cccnti'icily, it increases to 7^ 4u' ; unci, on tlic otiier

IkuuI, by the dimiiuuioii oi' the eccciitricity, it may be-

come as smull as b". This inLv,uality in the moon's mo-
lion was first discovered by Ptoicmy, wno called it the

equation of fvccti'jn, because he e.xpla:iied ii by a siiill-

ing of the orbit.

The next effect produced by the disturbing force,

which we shall notue, is tlie mouon oi liie apsides.

It IS slicwn in llie doctrine of central iorces, (Sec IJyna-
Mics,) that if gravity decrease faster than tlie iccijjrocal

of the squares of the distance, ilie body Will take more
tlian half a revolution to pass trom the liigner to the
lower apsis ; but, on tlie contrary, it it decrease Slower,
the Dody will descend to the lower apsis in less ti:an half

a revolution ; so that, upon the fornier supposition the
apsides wili advance, but upon the latter tney will re-

treat. Now we have seen, th.it while the moon is within
54° 44' of the syzigies, the disiurbiiig forcey diminishes
the force of her graviiy, which is always inversely as
the scjuare of the distance ; therefore the apsides wlien

they lie in this part of the synodical revolution must
advance, and, lor the contrary reason, when they lie

within 35° 16' of the quadratures, tney will retreat ; but
as the diminution in the syzigies is about double of the

augmentation in the quadratures, and is, besides, con-

tinued through a larger portion of the orbit, the apsides
advance more than ti.ey retreat ; and therefore, on the

whole, they must advance. When the greater axis of

the orbit lies near the line of the syzigies, and therefore

the lesser axis is near the Ime of the quadratures, the
apsides will advance most, and recede least, because
then the diminution of giavity by the disturbing force

bears the greatest proportion to the natural diminution
of gravity arising from the elliptic motion ; and the

augmentation in quadrature bears the smallest propor-
tion to it. The contrary must happen when the greater
axis lies near the line of the quadratures, and then the

recess will exceed the progress. In the octants, the
apsides advance with their mean motion ; but the dif-

ference between their mean and true places is then the

greatest, on account of the accumulation of the variations.

In the course of a complete revolution of the earth
about the sun, the apsides have every position with re-

spect to the line of the syzigies, and, upon the whole,
tiie natural gravitation of the moon is more diminished
than increased ; hence it happens that they advance.
Their mean motion is about three degrees in a revolu-

tion.

We have all along supposed the moon's orbit to coin-

cide with the plane of the ecliptic, so that the disturb-

ing force of the sun acts in the plane of her orbit, but
in reality t!ie moon's orbit is inclined to the plane of
the ecliptic, making with it an angle of about 5°. On
this account the action of the sun is generally exerted
in drawing the moon out of the plane in which she is

moving, and thus changing the inclination of the plane
of her orbit to the ecliptic. This oblique force may
always be resolved into two, one acting in the plane of
the orbit, and the other perpendicular to tliat plane.

We have already treated of the force acting in the

plane of the orbit, and we shall now consider the other
force.

Let ACBO be the moon's orbit, (Plate XLIII. Fig.

7.) cutting the ecliptic in NN' the line of the nodes, the

half N'AMN being above the plane of the ecliptic, and
the otlier half N'OBN below it ; the circle N'oNfi is the

moon's orbit turned al)oui NN', the line of tlie nodes as
an axis, until it coincide with the ecliptic. OCS is the
line ot the ajizigies, C being the place of the moon in

conjunction, and O in opposition ; and AB is the line of
the quadratures. Let ALB be the intersection of a
plane perpendicular to the ecliptic, and let M be the
piiice ol the moon in her orbit. Draw MA perpendicular
to ihe plane ALB, and therefore parallel to the eclip-
lie, and to CO. Take EL:^3M/j, and join ML, then
LM is the disturbing force, (p. 65S. col. 2.) the force
that augments the gravitation of the moon to the earth
in quadrature being measured by EM. As the points
M,L arc in different planes, the former being in the
plane of the moon's orbit, and the latter in that of the
tcliplic, the line ML must he out of both planes ; there-
fore the force ML, acting in the direction ML, may be
resolved mto .wo, one acting in the plane of the moon's
orbit, and the other perpendicular to it. Draw LI up-
ward from the ecliptic perpendicular to the plane of the
moon's urnit, meeting it in / ; join M/, and complete the
paralleioi^i-am MlLm. The force ML is equivalent to

the two forces Ml and Ih ; the former acting in the plane
of the moon's orbit, and the latter in a direction per-
pendicular to it. The force Ml accelerates and retards
her motion in the manner we have already explained,
and the force LI, or Mm, is entirely exerted in drawinp^
her out of the piane NMAN', or it may be regarded as
acting upon the plane itself, tending conthiually to change
its position.

In order to estimate the magnitude of this force, let

a plane LI^ be drawn through the line Ll, perpendicu-
lar to NN', the line of the nodes, meeting it in I ; then
LIE, HE will be right angles, also L/I will be a riglu
angle, because Ll is perpendicular to the plane lEM/.
Put g for the moon's distance from quadrature, and s for

the angle LEI, the distance of the node from the line of
syzigy, and i for Lit, the inclination of the moon's orbit
to the ecliptic. Then we have the following sets of equal
ratios :

EM : MA : : rad. : sin. j,
MA : EL : : 1 : 3^
EL : LI : : rad. : sin. s,

LI : Ll : : rad. : sin. i

;

therefore, taking the product of the corresponding terms
of the ratios, and rejecting such factors as are common to
the first antecedent and consequent,

EM : Ll : : rad.^ : 3 sin. '/. sill. «. sin. i

;

therefore, putting EM~r, and considering that rad. ~f,
Ll or Mm~3 r sin. </. sin. s. sin. i.

From this expression for the force Mm, we learn, that

it does not exist when the moon is in quadrature, for

then sin. t/^0 ; therefore the numerical value of Mm,
having for one of its factors, must vanish. The pliysi-

cal reason for the force vanishing is evident ; when the

point M arrives at A the quadrature, the line ML has
the direction EA, the then radius vector, and is in the

plane of the orbit. The disturbing force is therefore

entirely exerted in augmenting the moon's gravitation to

the earth. The force Mm likewise vanishes when the

nodes are in the svzigy, because in that case sin. SIIZO.

The physical reason of this is also apparent, for the nodes
being in the syzigies, the sun is in the plane of the

moon's orbit, and when this happens there is no force

drawing the moon out of that plane. The principal

changes in the force depend on the factor sin. s. the sine

of the angle which the line of the nodes makes with the

line of the syzigies, for the other factor sin. g. goes
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through the same scries of values in every lunation.

Wlien the points M and L are on tlie same side ol the

line of tlic nodes, as in the figure, the fo^e Mm bends
the moon's path toward the ecliptic ; but it bends the

path away Jro»i the ecliptic when N lies between L
and M ; and this circumstance kept in view, will explain

all the deviations produced by the force. The changes
which take place in its magnitude and direction may
also be discovered, by tracing the changes on the mag-
nitude, and in the sign of the quantity 3 r sin. cj. sin.

s. sin. ;, to which we have shewn the force to be pro-

portional.

Thus, supposing the line of the nodes, and the inclina-

tion of the orbit, to remain unchanged, so that the only

variable part of the expression is sin. q. we may infer,

that the force acts always in the same direction, while

the moon moves from M to A in the particular state of

the orbit exhibited in the figure, because the sine of the

trigonometrical expression sin. q remains always the

same throughout that arch, and may be considered as

-f- ; at A the quantity sin. (y,and consequently M»7, winch
is proportional to it, vanishes. The moon, however, leav-

ing A, and proceeding- to M', the quantity sin. </ again

acquires a finite magnitude, but changes its sign Irom

-f- to—, because it has gone to the other side of the

diameter AE, (See Arithmetic 0/ Sints) thereby in-

dicating a change in the direction of the force Mw, which
now draws the moon out of the plane of her orbit, sepa-

rating her from it on that side which is most remote
from the ecliptic, that is, causing her path to approach
more obliquely to the ecliptic. As the sine of 1/ remains
the same througliont the whole semicircle AN'B, whilst

the moon is moving in that semicircle, the force acts

in the same direction ; so that from M to N' the moon is

drawn away from the plane of the ecliptic, but at M", any
point between N' and B, when she has passed to the

other side of the plane of the ecliptic, she is drawn toward
it. At B the sine of 7, and consequently the force Mm,
vanishes, and the moon leaving B, and moving toward
N,the sine of sin. g changes from— to -f, the direction

of the force now changes to what it was when the moon
was at IVl,and remains the same all the time the moon is

moving from B to A.
In consequence of the action of this lateral force the

orbit is continually changing its position, and its inter-

section with the ecliptic, or, to speak more correctly,

the moon describes a line that does not lie all in the same
plane, that is, it is a line of double curvature. To aid the

imagination, however, it is common to consider her or-

bit as a kind of material hoop somewhat elliptical, which
lies all in the same plane, and instead of conceiving the

moon to quit this hoop, the hoop itself is imagined to

shift its position, so that the arch which the moon de-
scribes in any instant takes the direction of the hoop at

that instant; by the shifting of the position of the hoop,

its intersection with the ecliptic shifts accordingly. We
may consider the hoop as having an axis perpendicular
to its plane, and passing through the centre of tlie earth,

then, as the line of the nodes shifts round the ecliptic,

that axis will describe a circle in the heavens, which will

be abuut 5 degrees distant from the pole of the ecliptic.

When the moon's path bends towards the ecliptic, she
will cross it sooner than slie would otherwise do; thus
the node will appear to shift to the westward, or will re-

treat; the contrary will happen when her path is bent
from the ecliptic, and therefore the nodes will advance.

Taking as an example the position of the moon's orbit,

shewn by Plate XLIII. Fig. 7. the nodes must retreat
while the moon describes the arch NCA, alao the arch
N'OB, that is, while she moves Ironi a node to the next
quadrature, because she is then urged toward the
ecliptic; but the nodes will advance wluie she is describ-
ing tne arches AN' and BN, because slie is then orawn
from the ecliptic, it is evident, that lie contrary will

happen wlien the nodes are in the first and thira quad-
rants; that is, they will advance while the moon proceeds
from a node to the next ((uadrature, out retieai wiiile

she proceeds from a quaclralute to the next node.

In each synoilical revolution of the moon, the nodes
retreat more than they advance. For they retreat ail the
time the moon is moving trom N to A, and advance
while sne moves lioui A to N' ; again, they retreat while
she moves from N' to B, anu advance wnile she moves
from B to N ; tiiciclore, the nodes being situatea in the

angle BliC, as in the figure, the time during wlucii li.ey

retreat exceeds thai during which they auvajioe. There
will be the same excess ot time of regress above that of
advance when the nodes are in the angit CEA.
As the difference of the arches NA, NB, orNA and

AN', is mamtestly double NC, the distance of tne node
from the syzigy, the retreat of the nodes wdl gradually
increase as they pass from syzigy to quadrature, and
again decrease as the node passes from quadrature to

syzigy.

Tiie force M;« drawing the moon out of her orbit, is

the greatest possible througnoul the whole revoiuiion
wlien the nodes are in the quadratures, because ilien

the lactor sin. s, which enters into the expression for

the force, is a maximum. In the syzigies it is;^0.

The nodes move very irregularly, as must be evident
from the slight view we have here taken of the subject
ot their motions. They make a complete revolution in

about 6793 days. The principal equation is about 1° 38'

at its maximum, and in other situations it is proportional

to tlie sine ot twice the arch NC.
The lateral force Mm produces a variation of the in-

clination of the moon's orbit to the ecliptic. Tlie incli-

nation will evidently increase when the moon is drawn
from the ecliptic in leaving a node, or toward it in ap-

proaching one. On the contrary, the inclination will di-

minish when the moon is drawn toward the ecliptic in

leaving a node, or from it in approaching one. Tnerc-
fore, when the nodes are in the first and third quadrants,

the inclination will increase, while the moon passes from
a node to the next quadrature; thence it diminishes, till

she be 90° from the node, and then again increases till

she reach the other node. In every revolution, there-

fore, the inclination is increased, and becomes continu-

ally greater while the node recedes from the quadrature
to the syzigy, and it is the greatest possible when the

nodes are in the line of tlie syzigies, being then about
5° IS' I. When tiie nodes are in the second and fourth

quadrants, the inclination diminishes; while the moon
passes from the node to the 90th degree, it is increased

from thence to the quadrature ; and thence it decreases

till the moon reach the other node. In this situation of

the nodes the inclination decreases in every revolution,

and is least of all when the moon is in the syzigy, and the

node in the quadrature, being then about 4° 58', and it

gradually increases again till the nodes reach the line of

syzigy. When the nodes are in the quadratures, or in

the syzigies, tlie inclination is not sensibly changed du-

ring that revolution.

In addition to the other effects which have been shewn
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to result from tlic action of tlic solar force, wc may add
tliat ol au enlargement of the moon's orbit, ajid an in-

crease of her periodic time. We liave seen, (p. 639.

col.l.) that in the quadratures her gravitation to tlie earth

is increased by 1 part in 179, and that in the syziijies it

is diminished by about double that tjuantity ; takinij tiien

a mean of the two, we may conclude, tlial tiie general
eflect produced upon her motion, is nearly the same as

would result from a continual diminution of j pari in

179, or 1 part in 358 of her whole gravity. In conse-

quence of this diminiuion, the moon revolves about the

earth at a greater distance, and in a longer periodic time,

than if she tended to the earth with her whole gravity.

As the greater the disturbing force is, the greater will

be the diminution of the moon's gravity ; and consequent-
ly the greater her distance, and the longer her periodic

time ; and as this force varies continually, being inversely

as the cube of the earth's distance from the sun, (p. 639.

col. 1.) the dimensions of the moon's orbit will be con-
tinually changing. It will be greatest when the earth

is in her perihelion, because there the disturbing force

is greatest; and least when she is in her aphelion, be-
cause there the disturbing force is least. This inequa-
lity of the moon's motion, arising from a change in the

magnitude of her orbit and her periodic time, in conse-
quence of the variation of the intensity of the disturbing
force, is called her Annual Equation. Her greatest

period exceeds her least by about 24 minutes in time.

A cause similar to that of the annual equation produ-
ces the Secular Equation of tlie mean motion of the

moon. This arises from a continual acceleration of the
moon's motion, whicli has been going on from the ear-

liest period at which astronomical observations were re-

corded down to the present time. Dr Halley first ob-
served this anomaly of the lunar motions, and Dunthorne
and Mayer afterward confirmed his discovery by a care-
ful comparison of oliservations. Tlicse two learned as-

tronomers have discovered, that one and the same mean
motion of the moon does not agree witli modern obser-
vations, and the eclipses observed by the Chaldeans and
Arabs; and to make modern tables applicable to the cal-

culation of ancient eclipses, they found it necessary to

add to the mean longitude of the moon a quantity pro-

portional to the square of the number of centuries elaps-

ed between the time of the cclii)se and tiie year 1700.

Dunthorne reckoned this quantity to be 10" for the first

century. Mayer made it 7" in his first tables of the

moon, but afterward he increased it to 9 seconds.

The cause of this acceleration was long inexplicable

by astronomers ; at last La Place took this subject into

consideration, and, with his usual success, discovered,

that it was occasioned by tlic action of the sun upon the

moon, coml>inid witli the variation of the eccentricity of

the earth's orbit. This eccentricity is at present de-
creasing, in consec|uence of the action of the planets

upon the earth. The greater axis of the orbit is not in

the least affected by their action; but the eccentricity,

as well as the other elements of the orbit, vary. The
mean force of the sun to dilate or contract the moon's
orl)it depends upon th.e square of the eccentricity of the

eartli's orbit; by tlie diminution of this eccentricity, the
moon's mean motion is accelerated ; and this is a cir-

cumstance which happens at present. When, however,
the eccentricity comes to its minimtim, the acceleration

of the moon's mean motion will ctase, after which the

excen'ricity will increase, and then the moon's mean mo-
tion will be retarded. La Place finds the diminution to

be 1 1". 135 in a century ; and this change of angular ve-
locity must produce a ciiange in the space described, that
is, in the moon's longitude, in the duplicate ratio of the
time, as in any unilurinly accelerated motion. There-
fore 11".135 multipliL-d by the square of the number of
centuries forward or backward, will give tlic correc-
tion of the moon's longitude computed by the present
tables.

Some have imagined that tlie sole use of the moon is

to give light to the inhabitants of the earth in the absence
of the sun. La Place, however, has observed, that if
this were intended to be the case, nature has not attain-
ed her object, seeing that we are often deprived at once of
the light of both sun and moon. To obtain the end in view,
it was only necessary, in the beginning, that the moon
should have been in opposition to the sun in the plane of
the ecliptic, at a distance from the earth equal to 1 00th
part of the distance of the earth from the sun ; and that the
moon and earth should have had velocities parallel and
proportional to their distances from that luminary ; then
the moon, continually in opposition to the sun, would
have described about him an ellipse similar to that de-
scribed by the earth ; the two luminaries would have suc-
ceeded the one to the other m the horizon ; and as at
that distance the moon would never have been eclipsed,
her light would have always replaced that of the sun.

Other philosophers have conjectured, that the moon
was originally a comet, which, passing near the earth,
has been detained by her attraction, and made to accom-
pany her; but ascending, by the aid of analysis, to the
most remote ages, it appears that the moon always mo-
ved in an orbit nearly circular, just as the planets move
about the sun: thus neither the moon, nor any satellite

has ever been originally a comet.

CHAP. X.

Of the Perturbations of the Satellites of the Planets,

Having endeavoured to give a general view of the dif-

ferent effects produced on the moon's motion by the ac-
tion of the sun, our limits will only admit of a very brief

statement of the effects of the solar force upon the satel-

lites of the other planets. The motions of the satellites

of the planets are highly interesting, in as much as they
serve to corroborate the truth of the law of gravitation:

they are also interesting on another account; foi- by stu-

dying their theory, so as to be able to predict their eclip-

ses, we are able to resolve a problem of the highest im-
portance in geography and navigation, namely, the find-

ing of the longitude of any place on the earth's surface.

As Jupiter's satellites are best adapted to this pur-
pose, on account of the frequency of their eclipses, and
the facility with which they may be observed, so as to

give us data for forming tables of their motions, their

theory has been most cultivated, and is best understood.

The chief irregularities of their motions, as indicated

by theory as well as by observation, are the following:

1. In the motion of the first satellite, an equation equal
to -1-1704 seconds, multiplied by tiie sine of twice the

excess of the mean longitude of the first satellite above
that of the second.

2. In the motion of the second satellite, an equation
equal to— 3863", multiplied by the sine of the excess
of the longitude of the first satellite above that of the
second.
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3. In the motion of die third satellite, an equation

equal to — 322", multiplied by the sine of the excess

of the longitude of the second satellite above that of the

third.

The inequality of the second satellite is the result of

two inequalities, one produced by the action of the first

satellite, and which varies as the sine of the excess of

tlie longitude of the first satellite above that of the se-

cond, and the other produced by the action of the third,

and which varies as the sine of twice the excess of the

longitude of the second above that of the third. Thus
the second satellite suffers from the first a perturbation

similar to that which itself produces on the third; and,

on the other hand, it suffers from the third a perturba-

tion similar to that which it produces on the first. These
two inequalities ai'e blended in consequence of ii remark-
able relation which subsists between the mean motion

and the mean longitudes of the three first satellites, and
according to which iIk" mean motion of the first sa'iilite

-f- twice that of the second, is equal to three times that of
the third: And the mean longitude of the first satellite —
three times that of the second -f- twice that uf the third, is

constantly equal to 180°.

It could hardly be supposed that the original motions
were so adjusted as to answer exactly to tiiese condi-

tions; it is more natural to suppose they were only near-

ly so adjusted, and that the exact coincidence has been
brought about by their mutual action; and this conjec-

ture is actually verified by the theory, which has shewn
that such a change might have been actually produced
by the mutual action of these bodies; and then the pre-

ceding relations must always subsist, even although the

mean motions should have secular eourtions analogous

to that of the moon's motion. They would even take

place if the motions were to be altered by tne resistance

of a medium, or by any other cause, the effects of which
only become sensible after the lapse of an age. In every

case, the secular equations of the motions will be so

adapted to each other, by the reciprocal action of the sa-

tellites, that the secular equation of the first -|- twice

that of the third, is equal to three times that ot the se-

cond. Thus the three first satellites of Jupiter form a

system of bodies connected by the foregoing relations

and inequalities, which their mutual action will maintain

for ever, unless some foreign cause derange suddenly

their respective positions.

The orbits of the first and second satellites do not sen-

sibly differ from circles, that of the third is in a slight

degree elliptical, and that of the fourth sensibly so. The
eccentricity of the orbit of the third varies between two
limits ; the reason of this change, however, is explicable

by the tlieory of gravitation.

The mutual action of the satellites changes every in-

stant the position of their orbits. The following are the

chief facts relating to their orbits, which have resulted

from a comparison of theory with observation.

The orbit of the first satellite makes an angle of only
7" with the plane of Jupiter's equator, which last makes
an angle of 3° 6' with the plane of his orbit. The nodes

of the satellite upon the plane of Jupiter's equator, coin-

cide with the nodes of his orbit and equator, and its orbit

lies between the two.

The orbit of the second satellite moves on a fixed

plane, inclined at an angle of 1' 12" to Jupiter's equator;

and which passes through the line of the nodes of that

equator, between this last plane and that of the orbit of

Jupiter. The orbit of the satellite makes an angle of

28' with the fixed plane, and its nodes with that plane
have a retrograde motion, the annual and sidereal value
of which is 12° 1 1' 38", and its period 30 years.

The orbit of the third satellite moves upon a fixed
plane, making an angle of 5' 34" with Jupiter's equator,
and passing through the line of the nodes of that equator
between this last plane and that of the orbit of Jupiter.

The orbit of the satellite makes an angle of 12' 7" with
the fixed plane, and its nodes with the plane have a re-

trograde motion, the annual value of which is 2° 37' 24",

and its period 137 years.

Lastly, The orbit of the fourth satellite moves upon
a fixed plane inclined to the plane of Jupiter's equator,

at an angle of 25', and passing through the line of its

nodes between the planes ot Jupiter's equator and orbit.

The orbit of the satellite makes an angle ol 14' 58" with

the fixed plane, and its nodes with that plane have a re-

trograde motion, of which the annual and sidereal value is

40' 33", and its period 33 years.

Tne different plimes upon which the orbits of the sa-

tellites move are not rigorously fixed. The plane of Ju-
piter's equator carries them witn it in its motion, in such
a manner, that their nodes, witii the orbit of the planet

being always the same as those of its equator, their in-

clinations to the plane of tuat orbit are always propor-

tional to that of the equator. Bui all these motions are

insensible from the time of the discovery of the satel-

lites uown to ihe present day.

The satellites oi Jupiter form about him a system si-

milar to that ol the planets about the sun ; and as their

revolutions are very quick, they have exhibited since

the time of th:ir discovery all the great changes, which
it will re(|uire a long series of ages to bring about in the

planetary system. TIius the agreement of the observed

inequalities in their motions, with those which analysis

shows should result from the laws of gravitation, puts

out of all doubt the truth of those laws, and also the va-

riations which theory indicates in the planetary orbits,

but which the most ancient observations have as yet

made known but imperfectly.

The theory of gravity has banished empiricism entire-

ly from the tables of Jupiter's satellites. Those which
Delambre has published, borrow nothing but the indis-

pensable data from observation ; and they have the ad-

vantage of extending to every period, provided the data

be corrected as they become better known.
The perturbations of the motions of these satellites

are intimately connected with their masses ; hence from
the observed motions, their masses may be found. La
Place, by the most profound analysis, has concluded them
to be as follows, the mass of the planet Jupiter being;

reckoned 1.

I. Satellite 0.0000173281

II. Satellite 0.00002323SS
III. Satellite 0.0000884972

IV. Satellite 0.0000426591

By comparuig the mass of Jupiter with that of the

earth, given in p. 652. col. 2, it appears, that the latter

being supposed 1, the mass of the third satellite is

0.027337. As the moon's mass is ——ofthatoftheearthi
68.5

the mass of Jupiter's third satellite is therefore almost

double that of the moon, while the mass of the fourth sa-

tellite is almost equal to h.
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The cxlremc clifTicuUy of observing Saturn's satel-

lites, renders their theory so imperfect, that even their

periodic times and mean distances are scarcely known
with precision ; their perturbations have therefore never
as yet been considered. The position of tiicir orbits,

however, present an object worthy of the attention of

the geometer and astronomer. The orbits of the six

first satellites appear to be in the plane of the ring, while

the orbit of the seventh is sensibly out of that plane. It

is natural to suppose that this depends upon the action

of Saturn, who, by his ellipticity, retains his six first sa-

tellites in the plane of his equator, as he retains the ring

itself in that plane. The action of the sun tends to draw
them out of it; and this deviation increasing rapidly, with

regard to the dift'erent satellites, (nearly as the fifth power
of the radius of the orbit,) it becomes sensible only in

the remotest satellite.

The orbits of Saturn's satellites, like those of our moon,
and the satellites of Jupiter, move upon fixed planes,

which always pass between the equator and the orbit of

the planet by their mutual intersection, and which arc

so much the more inclined to that equator as the satel-

lites are more remote from Saturn. This inclination is

considerable in respect of the last satellite ; its orbit is

itself inclined to the fixed plane which corresponds to

it, and its nodes have a retrograde motion, the quantity

of which is not exactly known.
The satellites of the Georgium Sidus are still less

known ; it only appears, from the observations of the ex-

cellent astronomer to whom we are indebted for their

discovery, as well as that of the planet they belong to,

that they revolve in a plane almost perpendicular to the

orbit of the planet ; a circumstance which evidently in-

dicates a similar position in the plane of the equator.

La Place has found, that a flattening of the figure of the

planet, combined with the action of the satellites, may
nearly retain their different orbits in that plane ; and
ihis is all that can be said respecting bodies, which, by
their smallness and their distance, will probably always
evade more extensive researches.

CHAP. XI.

Of the Figure of the Planets.

In describing the phenomena of the planetary system,
we have observed, that although the planets are nearly

spherical, they are not exactly so ; in particular, the Earth
and Jupiter are both found to deviate from the spherical

figure, being somewhat flattened at the poles, and swell-

ed out toward the equator. We shall now explain, in a
general way, the reason of this deviation from the sphe-
rical figure.

When a body turns round an axis, each particle de-
scribes a circle to whicli the axis is perpendicular. Now,
we know that a particle of matter cannot describe a cir-

cle, unless it be retained in the circumference by some
deflecting force. In solid bodies this force is supplied
by the cohesion of their particles: but a body may re-

volve so rapidly, that the force of cohesion may be in-

sufficient to keep its parts together. A stone, for in-

stance, may be whirled about in a sling so briskly, that
the cord will break. Grindstones are sometimes made
to revolve with such rapidity in our manufactories, that
they split, and the fragments fly off" with great velocity.

The gravitation of all bodies lying on the surface of the
earth, is more than sufficient to retain them; but a pla-

VoL. II. Part II.

net may be conceived to revolve so quickly, that the
centrifugal force of bodies on its surface may not only
completely balance their gravity, but even throw ihcni
olT from the surface.

Let us suppose a satellite to revolve about the earth
close to its surface at the equator ; then, as the sijuaic of
the time of the revolution of the satellite would be to
the square of the time of the revolution of the moon, as
the cube of the distance of the satellite to the cube of
the moon's distance, by an easy calculation we may find,
that the lime of the revolution of such a satellite would be
S4 minutes. Now, suppose the earth to revolve also
about its axis exactly in the same time, then the satel-
lite would always appear to lie on the same i)oint of the
earth's surlace, but would not in the least press on it.

As the bodies on the earth's surface, that described the
same circle as the satellite, would be exactly in the same
state, in respect of motion, as that body, they would, like
if, exert no pressure whatever; and if llie earth were to
revolve about its axis in a still shorter time, they would
be thrown from it just as we see water thrown from a
mop that is twirled with rapidity.

As the time of the earth's revolution is not so short as
to produce the effects we have described, the force of
gravity keeps every thing attached to its surface, and
the only effect produced is a diminution of the gravity of
all bodies on the surface.

At the equator, a body in one second of time describes
an arch of 1528 feet nearly. The versed, sine of this
arch (which is nearly equal to the square of the arch di-
vided by the earth's diameter) is about -f^-^ of an inch.
This quantity, then, by the theory of central forces, is

the measure of the centrifugal force at the equator, that
is, a body lying on the earth's surface there, is urged
from the centre with a force which, acting uniformly,
would cause the body to move over a space of -S'J^ of an
inch in the first second of time. Now, ^y^ of an inch is

about ^jj of I6yL feet, the space that would be descriljed
in the same time by the force of apparent gravity ; there-
fore the centrifugal force at the equator is ^J^ part of
the sensible weight of a body, and consequently it is

2^9 of its real weight. Were that body, therefore, car-
ried to the pole, it would manifest a greater heaviness.
If at the equator it drew out a spring steel-yard to the
division 288, it would draw it out to 289 at the pole.
As the centrifugal force is exerted in a direction per-

pendicular to the axis of rotation, at any point of the
earth's surface, on either side of the equator, its action
is oblique to the surface ; and besides, it is less than
the centrifugal force at the equator, because the circle
which the point describes by the diurnal rotation is less

than the equator : on both these accounts, the force of
gravity at a distance from the equator will be less di-

minished than it is at the equator. It is easy to esti-

mate what this diminution will be in any latitude, if we
suppose the earth exactly spherical, and that the force
of gravity is the same at every point of the earth's sur-
face, and directed to the centre. Let PP' be the earth's
axis, (Plate XLIII. Fig. 8.) EQ the diameter of the
equator, A any jioint on the surface. Draw AC to the
centre, and AF pi rpendicular to the axis. A particle

at A is acted on by two forces, viz. by the force of
gravity in the direction AC, and by the centrifujral force
in the direction of AB. Let AB be the measure of the
centrifugal force at A, resolve it into the forces AG
and AD, the former actini>; in a direction perpendicular
to that of the force of gravitv, and the latter in a direc-

4P
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tion opposite to gravity. Then, from the doctrine of cen-

tral forces, and from similar triangles, we have

Cent, force at eq. : fuice AB : : EC or AC : AF,
force AB : force AD : : AC : AF ;

therefore the centrifugal force at the equator is to the

force AD as AC" to AF", that is, as the square of rad.

to the square of the cosine of the latitude. Now, AD is

the part of the centrifugal force that is directly opposed
to the force of gravity ; therL-fore the diminutions of gra-

vity in different latitudes, in consequence of the earth's

rotation, are directly proportional to the squares of the

cosines of the latitudes.

Mr Iluygens was the first that observed the effect of

the earth's rotation upon tlie gravity of bodies, and con-

sequently on the figure of the earth. It occurred to

him, that unless the earth be protuberant at the equator,

the occean must overiiow the lands, increasing in depth

till the height of the water make up for its diminished

gravity. He considered the condition of water in two

canals, or columns, CP, CE, (Plate XLIII. Fig. 8.) one

at the pole, and another at the equator, and communica-
ting with each other at the centre of the earth. The
water in the polar column PC must retain its natural

gravity, because its particles do not describe circles

about an axis, but every particle in the equatorial column
CE describes a circle ; this gives the particle a centri-

fugal tendency, which diminishes its weight in proportion

to its distance from the centre. The effect of this upon
the whole column is a diminution of its weight, which
will be the same as if each particle had lost half as much
of its weight as the outermost particle loses. As this

is the half of
^l^-j,

or -y^ of its whole gravity, the two
columns can no longer balance one another, unless the

equatorial column be longer than the polar column by

its -—-J part ; hence Huygens concluded, that the polar

diameter has to the equatorial the proportion of 577 to

578 ; but as he did not know the effect of the figure of

the earth in modifying the law of the gravitation of its

particles, his determination was correct only in so far

as it shewed that the earth was elevated towards the

equator, and flattened at the poles.

The same ingenious philosopher next attempted to

investigate what was the true figure of the earth, assum-

ing as a iiypothcsis, that primitive gravity (that is,

gravity undiminished by the centrifugal tendency) is the

Same every where on the earth's surface, and always

directed to the centre ; but as this is a mere mathema-
tical hypothesis, which does not agree with the real

phenomena, the result he obtained differed widely from
the truth. He was led, by strict geometrical reasoning

from his premises, to conclude, that the terrestrial meri-

dian was composed of two pai'aboloidal curves, which
had their vertices in the poles, and their branches in-

tersecting each other at tlie equator, there forming an

angular ridge, elevated about seven miles above the in-

scribed sphere. This does not agree with observation,

and is very unlike the ordinary gradations of nature, in

which we observe nothing abrupt.

Newton having discovered the true law according to

>Vhich the particles of matter attract each other, was
more successful in his investigations. It was pretty

evident from what Fluygens had done, that the earth

could not be an exact sphere, and that it must be de-

pressed in the polar regions. Newton accordingly as-

sumed, that the earth had the figure of a spheroid, gen-

prated by the revolution of an ellipse abotit its lesser

axis ; and upon this supposition, reasoning from the true
law of gravitation, by the help of his sublime discoveries
in geometry, he found that the polar axis ought to be to

the equatorial in the proportion of 229 to 230. The
assumption Newton made of the figure of the earth
was certainly gratuitous, and his mode of investigat-
ing the ratio of the axes indirect ; the result, however,
of his investigation was almost exactly the same as later

writers have arrived at by a more rigorous and direct
mode of reasoning.

Since the days of Newton, the question, "What is the
figure of the earth, or any planet revolving about an axis

in a given time ? has been greatly agitated among ma-
thematicians. The subject is of great difficulty, and
involves in it two principal subjects of discussion : The
first is, What is the law according to which a particle

will gravitate toward a solid of a given form and con-
stitution, the particle being supposed situated either

within or without the solid ? We have treated of one
case of this problem, viz. when the body is a sphere, be-
cause of its intimate connection with the law of univer-
sal gravitation, which is the very foundation of physical
astronomy : in other cases, and in particular that in which
the body is a spheroid, the density of which follows any
given law, the difficulty of resolving the problem is much
greater, and requires for its full elucidation mathemati-
cal as well as physical principles considerably beyond such
as arc merely elementary. The otiier branch of the gene-
ral theory has for its object to determine the figure which
a mass of matter wholly or partly fluid would assume, in

consequence of the joint effect of the attraction of its

particles, (that attraction varying inversely as the squares
of the distances,) and a centrifugal force arising from the

rotation of the n»ass about an axis. This second problem
is still more difficult than the former. The figure of

the body depends upon the law of gravity at its surface ;

and this gravity being itself the result of the attraction

of the parts of the body, depends again upon its figure.

The law of gravity at the surface and the figure, have
therefore between themselves a reciprocal connection,

which renders a knowledge of the one necessary to the

determination of the other, their investigation is there-

fore extemely intricate.

We have already observed, that Newton assumed that

the earth was a spheroid generated by the revolution

of an ellipse about its axis, he therefore did not give a

legitimate solution of the second of the above problems.

The first that attempted a direct solution was Mr James
Stirling, who, in 1735, communicated to the Royal

Society of London two elegant propositions, (but without

demonstration,) which determine the form of a homo-
geneous spheroid turning about its axis, and which,

when applied to the particular case of the earth, per-

fectly coincided with Newton's determination. Two years

afterwards, Clairaut communicated to the Royal Society

of London, and also to the Royal Academy at Paris,

very elaborate and elegant works on the same subject

;

these he enlarged in a separate publication, entitled

Theorie de la Figure lie la Tcrre. In this work, the most
complete of any on the subject, the results agree exactly

with, Newton's conclusions, making the equatorial diame-

ter to the polar as 231 to 230. Stirling had said, that the

revolving figure was not an accurate spheroid, but ap-

proached infinitely near to it ; and Clairaut, in most
cases, supposes the spheroid very nearly a sphere, or

supposes lines and angles equal which are only nearly

ixi. But in the year 1740, Mr Maclaurin, in a Dissert&-
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ti(j|i on the Tides, which shared the prize given by tlie

AcadLiiiy of Paris, dcmonstraied, with all tlic rigour

and elegance ot ancient geometry, tjiat an /wmog-cncous

eUi/ilical sjihcroid of any cccentricily iu/iatevcr, if turn-

ing in a firo/itr time round its aj.is, willfor ever /t?-esfrve

inform. Maclaurin therefore demonstrated what New-
ton had assumed as true ; he settled all doubts about the

figure of a homogeneous spheroid revolving about an
axis, and in a manner laid the foundation of all that has
since been written on the subject.

M. D'Alenibcrt has cultivated and extended the

theory of the figure of the planets ; in particular, this

distinguished mathematician and philosopher first shew-
ed, that when a homogeneous fluid mass revolves about
an axis with a given velocity, there are more than one
spheroid that will admit of an equilibrium. (La Place
has since demonstrated that there are two.) Thus, sup-

posing the earth to be fluid and homogeneous, and mak-
ing a revolution in 23'' 56' 4", one of the spheroids has its

axis in the ratio of 230 to 23 1 ; but in consequence of the

same rotation, they may also have to one another the

ratio of 1 to 681. It must be remarked, however, that

in this very flat spheroid the gravity at the equator
being almost nothing, the fluid may be easily dissipated,

and, consequently, this equilibrium cannot be regarded
as stable.

The theory of the figure of the planets requiring for

its complete discussion the aid of the higher geometry,
and behig at the same time a subject of considerabl* ex-

tent, we have judged it improper to enter upon it fully

in that brief view of the doctrines of physical astronomy
which we think most suitable to this place. We shall,

however, resume the subject in a separate article under
the term Earth, and proceed now to state some of the

more important physical consequences which result from
ihe oblate figure of the earth.

In the first place, we observe, that as gravity acts

every where perpendicular to the earth's surface, the

direction in which a heavy body falls will not pass through
the centre of the earth, except at the equator and the

poles ; for a sphere is the only solid which has the pro-

perty of perpendiculars to its surface, passing through
one and the same point. In a spheroid, perpendiculars

to the surface at any point out of the axes always pass

on one side or the other of the centre. Therefore as the

curvature of the terrestrial meridian is greatest at the
equator, and decreases gradually to the poles, where it is

least, if we conceive a series of lines drawn perpendicular
to the meridian and in its plane, so that each may make
with the two lines on either side of it an angle of one de-
gree, thus dividing the whole quadrant of the meridian
into 90 equal parts, or deg-rea ofthe meridian, it is easy to

see that of those, the degree of the meridian next the

equator will be least, and that next the pole greatest

;

and, in general, that the lengths of the degrees will in-

crease gradually from the equator to the pole. In an
elliptic spheroid of small eccentricity, it may be shewn
that the degrees will increase nearly as the squares of the
sines of the latitudes.

This increase of the degrees going from the equa-
tor to the poles has been fully confirmed by actual

measurement ; and as there subsists a necessary connec-
tion between the lengths and the magnitude of the
earth's axes, from their inequality, we not only learn

the important fact, that the earth really is flattened at

the pol',-s, as it ought to be, according to the theory of
gravitation, but by actually measuring them, we may

also discover what is its magnitude, and the ratio of
its axes.

We have already noticed the increase of gravity in

passing from the equator to the pole, in consequence of
the diminution of tlie centrifugal force. Theory shews,
that if the earth be an elliptic spheroid, not greatly dif-

ferent from a spliere, this increase should be propor-
tional to the square of the sine of the latitude. The
oscillations of a pendulum afibrd an easy method of
verifying this fact, for if gravity increase, tiie time of an
oscillation will diminish. Now it has been found, that
the same pendulum carried to different places, makes a
greater or less number of vibrations in a given time,
according as it recedes from, or approaches to the equa-
tor, or, which comes to the same thing, a pendulum
clock that shews true time at the equator, if carried
toward either pole, will accelerate ; and to bring it

again to true time, the pendulum must be lengthened,
and that so much the more, as the place to which the
pendulum is carried is nearer the poles. The following
short Table shews the result of such experiments as
have been made in difi'crent latitudes. The length of
the pendulum at the equator is represented by unity.

Latitudes.

0" O'

18" 0'

43° 36'

48° 50'

66° 48'

Len^hs of the
Pendulum.

1 .00000

1.00076

1.00282

1.00332

1.00470

The lengths of pendulums oscilliating in the same time
being proportional to the gravitating forces which acton
them, these numbers indicate the proportional force of
gravity in the different latitudes as determined by actual
experiment; and as this is so connected with the figure
of the earth, that either being accurately known, the
other becomes also known, the number of oscillations

which a pendulum of a given length makes in diiTercnt
latitudes, affords another set of data for the determina-
tion of the figure of the earth.

Although the oblateness of the earth at the poles is a
phenomenon placed beyond all doubt, yet there is still

an uncertainty as to the exact quantity of the compres-
sion, or the difference between the semi-axes of the me-
ridian, extending from about the 170th to the 330th part

of the radius of the equator. Newton, proceeding upon
the supposition of an uniform density, assumed, as alrea-

dy stated, ^i^ for the compression at the poles, nearly a
mean between their two limits; and it is probable, that

if the compression is less than this, it is owing to the
increase of the density of the earth towards the centre.

Boscovich taking a mean from all the measures of the

degrees, found the difference of the axes to be ^\-^.

Lalande, by comparing the degrees measured in Ger-
many with eight others that have been measured in dif-

ferent latitudes, finds —}-^, and suppressing the degree
measured in Lapland, which appears to err in excess,
he again finds

-j-jt
'°'' the compression ; La Place makes

it jij; Segour, -^^j-, and Carougc and Lalande, ^\^.
The best and most recent experiments made witli the
pendulum, give a compression of ^\-^. Of all these, the.

results nearer to the lesser extreme than the greater arc
supposed to be best entitled to credit.

The planet Jupiter revolving on his axis much quicker
than the earth, antl at the same time being less dense,

4 P 2
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liis figure differs more from a sphere than that of the

earth. At his equator, the cenlrilugal force arising from
his rotation, is nearly i of the force of gravity. If Ju-

piter were homogeneous, his axes ought, according to

theory, to have to each other the ratio of 11 to 36. By
observation, they are to one another as 14 to 13; hence
it may be concluded, that Jupiter is not homogeneous.
If he be formed of concentric strata, the density of which
diminish from the centre to tlie surface, his ellipticity

ought to be between -Jg and -Jj-; it is really found to fall

within these limits, and hence it may be inferred, that

his siruta ;u-e heterogeneous. By analogy, the same may
be concluded of the strata composing the earth, and in-

deed this is also rendered liighly probable, from the ex-

periments which have been made on the pendulum.

CHAP. XI.

0/ Saturn's Ring, and of the Figure of the Moon

,

Saturn's Ring, the nature of which we have described

in the First Part of this treatise, is one of the most re-

markable of all the phenomena of the solar system. We
have seen that it is above 200,000 miles in diameter, and
that it makes a complete revolution in 10 hours and 32

minutes; hence it appears, that a point on its surface

moves at the rate of about 1000 miles in a minute, which
is 58 times as swift as the earth's equator.

La Place has considered what may be the mechanism
of this motion ; and he has seen reason to think, that the

permanent state of the ring, in its period of rotation,

may be explained on the supposition, that its parts are

without connection, revolving about the planet like so

many s-atellites, so that it may be considered as a vapour.

An eminent philosopher, the late Dr J. Robison, profes-

sor of natural philosophy in the university of Edinburgh,
entertained, however, a different opinion. In his Ele-

ments of Mechanical Philosophy, a work of superior ex-

cellence, he considers it more probable that the ring

consists of coherent matter; he rejects, however, the

hypothesis, that it supports itself like an arch, as some
have supposed ; for the rapidity of its motion is such as

would immediately scatter the arch as water is flirted

from a mop. The ring, he thinks, must cohere, and
even cohere with considerable force, to counteract the

centrifugal force whicli exceeds its weight.

This being admitted as the most obvious and natural

opinion, he conceives there can be no difficulty in con-

triving a mechanism for its motion. For instance, it

may be supposed a viscid substance like melted glass.

If matter of this constitution, covering the equator of a

jjlanet, turn round its axis too quickly, the viscid mat-

ter ivill be thrown off, retaining its velocity of rotation

;

it will therefore expand to a ring, and will remove from

the planet till the velocity of its equatorial motion cor-

respond with its diameter and curvature; and however
small the cohesive force may be, it will cause this ring

to stop at a dimension smaller than the orbit of a planet

n)oving with the same velocity. These appear to the

ingenious author to be the legitimate consequences of

what we know of coherent matter, and to resemble much
what we see in Saturn's ring. This constitution of the

ring, he also observes, is well fitted for admitting those

irregularities which are indicated by the spots on the

ring, and which La Place employs, with so much inge-

nuity, for keeping the ring in such a position that the

planet always occupies the centre. This circumstance

is very remarkable, and its importance is far from being
obvious. The planet and the ring are quite separate.
The planet is moving in an orbit round the sun, and the
ring accompanies it in all the irregularities of its mo-
tions, and has it always in the middle. La Place gives
strong reasons for thinking, that if the ring were per-
fectly circular and unilorm, although it is possible to
place Saturn exactly in the centre, yet tlie smallest dis-
turbance from a satellite or comet, would be the begin-
ning of a derangement, which would rapidly increase un-
til Saturn were in contact with the inner edge of the
ring never more to separate from it. Bui if the ring is

not uniform, but more massive on one side of the cen-
tre than on the other, then the planet and the ring may
revolve round a common centre, very near, but not co-
inciding with the centre of the ring. La Place further
maintains, that the oblate form of the planet is another
circumstance absolutely necessary to the stability of the
ring ; the redundancy of the equator, and the flatness of
the ring, acting on each other like two magnets, so as to

adjust each other's motions.

Of the Figure of the Moon.

The moon exhibits a phenomenon, which is not a lit-

tle remarkable. Throughout the whole course of her
monthly revolution, she presents always the same sur-

face to the eai'th. This shows that she makes a revolu-

tion on her axis in exactly the same time that she re-

volves about the earth. The coincidence is very striking,

and it cannot be supposed a thing quite fortuitous; on
the contrary, it is highly probable that the agreement
of the two motions is a necessary result of the genera!

laws of gravitation.

The moon is a little depressed at the poles in conse-
quence of her rotation, but because she presents always
the same side toward the earth, she must be elongated
in the direction of that axis which points towards the

earth. If the moon be homogeneous and fluid, to be in

a state of equilibrium, she ought to have the form of an
ellipsoid ; the smallest axis of which passes through the

poles of rotation ; the greatest axis is directed toward the

earth, and is in the plane of the lunar equator; and the

mean axis is situated in the same plane, and perpendi-

cular to the other two. The excess of the axis directed

toward the earth above the polar axis, ought, according

to theory, to be four times the excess of the mean axis

above the polar axis, and about
^-gy-j-f,

the least axis be-

ing taken as unity.

Newton supposed that the exact equality of the mean
angular motions of rotation and revolution of the moon,
happens in consequence of her being of an oblong oval

figure, more dense, or at least heavier at the one end
than the other. This he thought might operate on the

moon somewhat in the way that gravity affects a pendu-
lum. La Place is of opinion, that the two motions were at

first nearly equal, and that they were brought to an exact

equality by the earth's attraction. It is easy, he says, to

conceive, that if the greatest axis of the moon deviated

a little from the direction of the radius vector, v.hich

joins her centre and that of the earth, terrestrial attrac-

tion would have a tendency to restore it to tliat direc-

tion, just as gravity draws a pendulum always toward

the vertical. If her motion of rotation had been in the*

beginning sufficiently rapid to overcome this tendency,

the time of her rotation would not have been perfectly

equal to that of her revolution, and their difference would

have discovered successively all the points of her sur-
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fec-c. But the ani^nlar motions ol" rotation and revolu-

tion of tlie moon aifl'cring at liist but little, the loice

tvitli which the greater axis deviates Irom the radius

vector, has not been sufTicient to overcome the tendency
wliich gravity gives it toward that radius, and in this

way the motions have been rendered rigorously equal,

in the same manner as a pendulum drawn from a verti-

cal position by a small lorce always returns to that posi-

tion, making small oscillations on each side of it. Thus
the greater axis of the lunar spheroid should oscillate a

little on each side of the radius vector of its orbit, and
hence there should result a motion ot libration, the ex-

tent of which depends upon the primitive difference of

the two angular motions of rotation and libration of the

moon. This libration nmst be very small, for it has not

become sensible to observation. In this manner, then,

the theory of universal gravity explains, in a satisfactory

manner, the exact equality of tiie two motions.

The mean motion of the moon being subject to great

secular inequalities, which amount to several complete
circumferences, it is evident, that if the mean motion of

rotation were perfectly uniform, the moon, in conse-

quence of thes; inequalities, would gradually turn to-

ward the earth every point of her surface; her disc

would appear to change by insensible shades, according
as these inequalities became developed ; the same ob-

servers would indeed always see her nearly the same,
but she would appear different to observers separated

by several ages. But the cause which has established

an accurate equality between the mean motions of rota-

tion and revolution, has taken away all hope of her oppo-
site hemisphere ever becoming visible to the inhabitants

of the earth. Terrestrial attraction, in directing con-

stantly towards us the larger axis of the moon, causes

her motion of rotation to participate in the secular ine-

qualities of her motion of revolution, and always directs

the same hemisphere toward the earth. The same theo-

r)- may be extended to all satellites, which are observed
to revolve about their primary in the same time that they

make a complete rotation on their axes.

The remarkable coincidence of the nodes of the moon's
equator with those of her orbit, is also a consequence of

terrestrial attraction. This was first shown by Lagrange,
by a beautiful analysis, which conducted him to a com-
plete explication of all the phenomena observed in the

lunar spheroid. The plane of the equator, and of the

orbit of the moon, and the plane drawn through her cen-

tre parallel to the ecliptic, have always very nearly the

same intersection. The secular motions of the ecliptic

neither alter the coincidences of the nodes of these three

planes, nor their mean inclination, which the earth's at-

traction maintains always the same.

CH.\p. xir.

of the Precession of the £fjuinoxcs, and the A'ulalion cf
the Earth's Axis.

As the complete explanation of the cause of the phe-
nomena which form the subject of this chapter, would
require the aid of some of the most abstruse theories

both of pure mathematics and mechanics, we shall here
treat of them very briefly, reserving a more full discus-

sion for a separate article, which m ill be found under the

term Precession.
The phenomena themselves have already been de-

scribed in a former part of this article. To understand

their physical cause, we must refer back to what has
been said at p. 661. col. 1. and the following columns
concerning the motion of the moon's nodes, in conse-
quence of the obliquily of her orbit to the plane of the
ecliptic, where it appeared, that although the nodes
sometimes advance, and at other times retreat, yet the
general effect produced on the whole by the action of
the t>un or the moon moving in an oblique orbit, is a re-
trograde motion of the nodes of her orbit. Wnat is true
of one moon must be true of any number, and would be
true were there a complete ring of moons surrounduig
the earth, and not adhering to one another. It was
shewn that the inclination of the orbit varies continually,

being greatest when the nodes arc in the line of syzigics,

and smallest when they are in quadrature. Now, this

conclusion being applied to a ring of moons, it will ap-
pear that the ring will never lie all in the same plane,

except when the nodes arc in the syzigics; at other
times it will be warped, or out of shape. Suppose now
the moons to cohere, and the ring to become rigid, and
let this happen when its nodes are in syzigy, then the
ring will revolve without any disturbance ; but the nodes
leaving this position, the cause of its derangement will

again operate; the ring cannot now, however, go out of
shape, because we have supposed it to be inflexible.

Now, as in the course of any one revolution of the moon,
the inclination of her orbit will be either increased or
diminished on the whole, and the nodes will on the whole
recede, a similar effect must be produced on the ring;
if the nodes of the ring be so situated, that, in the course
of a single revolution of one moon, the inclination will

be more increased in one part than diminished in an-

other; the opposite actions on the different parts of a
coherent and inflexible ring will destroy one another, as

far as they are equal, and the excess only will be
perceived on the whole ring. Hence it may be hiferred,

that from the time that the nodes of the inflexible ring

are in syzigy till they arrive in quadrature, the inclina-

tion of the ring will decrease, and go on diminishing
until the sun be 90° from the line of the nodes, when it

will be least of all; it will increase again to a maximum
when the sun gets into the line of the nodes, that is,

when the nodes arc in the line of the syzigics. The in-

ertia of the ring, however, will cause it to continue any
motion that may bo accumulated in it, until that motion
be destroyed by contrary forces. On this account, the

times of the greatest and least inclination will be con-

siderably different from what is now stated. The nodes
of the ring will for the same reason recede; and this

retrograde motion will be most remarkable when the

nodes are in quadrature, or the smi in quadrature witli

the line of tiie nodes, and will {gradually become less re-

markable as the nodes approach to the line of the syzi-

gics, where the retrograde motion will entirely cease.

Let us now suppose the ring to contract in its dimen-
sions, then the disturbing force and its effects will di-

minish in the same proportion as the ring diminishes,

but the effects will be the same in kind as before. The
inclination will increase till the sun comes into the line

of the nodes, and diminish till he gets into quadrature

with thcin. When the ring has contracted so as almost

to come into contact with the eaith's surface, the recess

of the nodes, instead of being about 3" in a month, will

be only about 3', and the change of inclination only about
5". Suppose the ring at last actually to touch the earth

and cohere with it, the tendency of the ring to change

its position will remain, but it cannot now produce the
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effect wilhoul diagging with it the vbolc mass of the

earth, which being at perfect liberty to move, must yield

to tliis action of the ring.

Now we may consider the earth as composed of a

sphere, the radius of which is half ihe polar axis, and of

a quantity of redundant matter, wiiich is distributed over

it in such a manner as to give it a spheroidal form,

swelling out at the equator. The disturbing force acts

upon this belt of matter exactly as it would do on the in-

flexible ring of moons ; and it may be proved, that the

effect in changing the position of the earth, is -]- of what
it would be, if all the redundant matter were collected at

the equator; also that the force by which each particle

is urged to or from the plane of the ecliptic, is propor-

tional to its distance from that plane. As the nodes of

the ring of moons would have a retrograde motion, so

also must the nodes of this equatorial ring, or its inter-

sections with the ecliptic. But the intersections of the

equator with the ecliptic are the equinoctialpoints: if the

earth's equator always had the same position, these would
retain always the same position in the heavens; but as

in the course of the year it appears, that the action of the

sun on the protuberance causes the nodes of the equator

with the ecliptic to recede a little, the equinoctial points

will move Avestward in the heavens ; and, in consequence
of this regress, the sun will arrive at each intersection

about 20' earlier than he did the preceding year: the

time of each of the equinoxes will therefore be conti-

nually anticipated by a small interval, which is the pre-

cession of the erjui/ioxes.

As the axis of the earth's rotation is perpendicular to

the plane of the equator, any change in the position of the

latter must be attended with a corresponding change in

the former. The nodes of the equator with the ecliptic,

therefore, moving westward, and at the same time the

axis of the equator making always nearly the same an-

gle with the plane of the ecliptic, viz. an angle of 66° 30',

it is easy to see, that the poles of the equator must shift

to the westward, describing a circle about the pole of

the ecliptic at the distance of 23° 30'.

We have seen, that, in consequence of the sun's ac-

tion, the ring of redundant matter has not always the

same inclination to the ecliptic, but is most inclined

when the sun is in its nodes, and least when he is 90°

from tliem ; therefore, it may be supposed, that the ob-

liquity of the ecliptic and equator should be greatest on

the days of the equinoxes, and smallest on the days of

the solstices; so that the earth's axis should twice in the

year incline downward toward the ecliptic, and twice in

the intervals should raise itself up again to its former
elevation : this, however, is not the case, because the

ring of matter must draw with it the whole inscribed

sphere. During the motion from the equinox to the

next solstice, the earth's equator has been urged toward

the ecliptic, and must approach it with an accelerated

motion. Now if at the instance of the solstice the sun's

action were to cease, the motion already communicated
to the earth would not cease, but would go on for ever
uniformly; but the sun's action continuing, and tending

now to raise the equator from the ecliptic, it checks the

contrary motion of the earth, and at last destroys it en-

tirely, and then the effect of the elevating force begins
to appear. A like effect is produced when the sun is

in the equinox : the elevation of the equator should then
be greatest; but as it arrived at this position with an ac-

celerated motion, it will continue to rise, but with a I'e-

taT'ded motion, because the action of the sun tends now

to depress it. This action being continued, destroys at
last the rising motion, and then the effect of the depress-
ing force begins to appear. For these reasons, it hap-
pens that the greatest inclination of the equator to the
ecliptic is not on the days of the equinoxes, nor the
smallest on the days of the solstices, but about six weeks
later than these periods.

Such, then, are the general effects produced by the
action of the sun on the earth, in consequence of its ob-

late figure. The action of the moon on the redundant
matter at the equator also causes the nodes of the equa-
tor to recede on the plane of her orbit; and the effects

resulting from the lunar action are much more sensible

than those produced by the sun, because although the

mass of the moon be incomparably less than that of the
sun, yet this is more than compensated by the nearness
of the former to the earth. The retrogression of the

nodes of the terresti ial equator upon the plane of the

moon's orbit is variable. The effects produced by it ap-
pear by theory to be, 1st, A mean motion of the equinoxes
equal to that which would be produced if the moon
moved in the plane of the ecliptic. 2d, A subtractive

inequality of this retrograde motion, proportional to the
sine of the longitude of the ascending node of the lunar
orbit. 3dly, A diminution of the obliquity of the eclip-

tic proportional to the cosine of the same angle. The
mean motion produced by the moon conspiring with the

motion produced by the action of the sun, unites with it

in producing a circular motion of the earth's axis about
the pole of the ecliptic; but the two inequalities cause
the axis to deviate a little from an uniform circular mo-
tion, producing in it that tiutation, or wavering motion,
which was discovei-ed by Dr Bradley, and which will

have the same period as the revolution of the lunar
nodes, viz. 19 years, as was found by that celebrated
astronomer.

Since it appears that the precession of the equinoxes
is the joint effect of the action of the sun and moon on
the terrestrial spheroid, and that the nutation of the
earth's axis is the effect of the moon's action only, the
phenomena of precession and nutation afford data for

determining the ratio of the actions of the two lumina-
ries. By supposing, with Dr Bradley, the annual pre-

cession of the equinoxes to be 50", and the whole extent

of nutation 18", it is found, by calculation, that the action

of the moon is nearly double that of the sun; a small

change, however, in the extent of the nutation will pro-

duce a considerable change in this ratio. The same
phenomena throw also much light upon the constitution

of the terrestrial spheroid, and they give a limit to the

compression of the earth at the poles. Supposing it

produced by the revolution of an ellipse, it follows from
them that this compresssion should not exceed 7^-5 ; a
determination which agrees well with experiments made
by the pendulum.
Few discoveries in astronomy have been of more sei--

vice to the science than that of the nutation of the earth's

axis; and another, which is also due to Dr Bradley,

namely, the aberration of light. The joint effect of these,

which might sometimes amount to 58", affected every

motion and every observation, and before their discove-

ry no theory of any planet could be freed from this un-
certainty ; but now we can assign to every phenomenon
its own proper motions, with all the accuracy that mo-
dern instruments can attain. The solar and lunar tables

could not hare been rendered perfect without these dis-

GOTcries; and on this account the great nautical prob-
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lem of the longitude could riot be brought to any degree
f>i pertection.

Sect. XIII. Of the Tides.

The phenomena of the tides have excited the atten-

tion of mankind iVoni the earliest periods. Herodotus,
speaking of the R<,d Sea, or the Arabian Gulf, says, that

there is a flux and reflux of water in it every day; and
Diodorus Sicuius describes it to be a great and rapid

tide. These writers, however, do not attempt to guess
at the cause. Pytheas of Marseilles, who lived about
the time of Alexander the Great, is the first person on
record who is said to have suspected that the tides were
owing to the moon. Pliny not only describes the phe-
nomena, but says directly that they are caused by the

action of the sun and moon. Galileo asciibed them to

the rotatory motion of the earth on its axis, and to its

revolution about the sun. Descartes imagined the tides

to be produced by the pressure of the moon. Dr Wal-
lis imagined, that they might be explained by the earth

and moon revolving about their centi'c of gravity. But
Kepler was the first that assigned their true physical

cause ; for he says, that the waters of the sea gravitate

toward the moon, and cause the tides : and finally, sir

Isaac Newton verified Kepler's opinion, by demonstra-
ting, that the tides are a consequence of the law of uni-

versal gravitation, the phenomena being exactly such as

ought to result from the attraction of the sun and moon
exerted on the waters of the ocean. The theory, how-
ever, has been since greatly improved, in consequence of
the progress of physical and mathematical knowledge,
chiefly by the labours of Maclaurin, Daniel Bernouilli,

Euler, and others, and last of all by La Place.

The general phenomena of the tides are the following.

1. The waters of the ocean alternately approach to,

and recede from, our shores. This is produced by an
elevation and subsequent depression of the surface of

the ocean between determinate limits, which are those

oi high water z.nd low ivater. Tiie interval between two
high waters is about 12'' 25', the half of the time of the

moon's daily circuit round tlie earth ; so that we have
two tides of flood and two of ebb in 24 50', s period

which may be called a lunar day. The gradual subsi-

dence of the water is such, that the squares of the heights

are nearly as the squares of the times from high water.

The same may be said of the subsequent rise of the wa-
ter in the next flood. The time of low water is nearly

iialf way between the two hours of high water ; not in-

deed exactly, for it is observed at Brest and Rochfort,

that the flood tide commonly takes 10 minutes less than

the ebb tide.

2. The tides have a particular reference to the posi-

tion and phases of the moon ; for it is always high water
when the moon is on a determinate point of the compass,
(S.W. nearly), and the highest tides happen about the

time of the lull or change. At Brest, where an accurate

register was kept of the phenomena of the tides about
the beginning of the last century, it was observed that

the highest tide happens about a day and a half after

full or change. If the time of high water happen at

the very time of new or full moon, the third hiafh water
after that is the highest of all. This is called the
Spring tide. From this period the tides gradually de-
crease, until the third high water after the moon's qua-
drature, which is the lowest of all, and is called the
JVea/t tide. After this the tides increase, until the next

spring tide, and soon continually. The higher the tide
of flood rises, the lower the ebb tide generally sinks on
that day. The total magnitude of the tide is estimated
by the difTerence of high water and low water. At Brest
the medium spring tide is about 19 feet, and the neap
tide about 9.

3. The tides have also a reference to the distance of
the moon from the earth, being so much the greater as
the moon is nearer. The highest spring tide happens
when the moon is in perigee ; and the next spiing tide is

the smallest, because then the moon is nearly in apogee.
This makes a difl'crence of 23 feet from the n\edium
height of the sprHig tide at Brest, and therefore a dif-

ference of 5\ feet between the greatest and the least.

4. The tides also depend on the sun's distance, but
not so much as on that of the moon. In our winter the
spring tides are greater than in summer, and the neap
tides smaller.

5. The tides depend very much upon the position of
the sun and moon in respect of the equator. The phe-
nomena, however, are more intricate than those we have
already described.

6. All the phenomena are modified by the latitude of
the place of observation ; and some happen in the high
latitudes, which are not at all seen near the equator.
In particular, when the observer and the moon are
both on the same side of the equator, the tide which
happens when the moon is above the horizon, is greater
than that which happens on the same day when she is

below it ; and the contrary happens when the observer
and the moon are on opposite sides of the e(|Uator. If
the observer's distance from the pole be equal to the
moon's declination, he will see but one tide in the day,
containing 12 hours flood and 12 hours ebb.

7. All the phenomena we have described are greatly
modified by local circumstances ; such as the position of
the shores, the width of the channels through which
the waters pass, the extent of the seas, winds, &c. in-

somuch, that frequently particular phenomena cannot
be distinguished from one another.

The very same principles, and the manner of reason-
ing by which we have explained the effect of the solar

force in changing the figure of the moon's orbit, apply
also to the explanation of the general phenomena of the

tides. By the doctrine of universal gravitation, every
particle of matter in the earth gravitates toward the sun
as well as toward the centre of the earth, or at least

nearly toward that centre ; moreover, the tendency to-

wards the sun is different at different points of the
earth's surface, the particles nearest to him being more
attracted than those in a great circle 90° distant from
the point of the earth to which he is vertical, and there
agaui they are more attracted than the particles on the

earth's surface which are farthest from him. If the earth

were either perfectly fluid and homogeneous, or if it

were a solid nucleus covered with a fluid, and its particles

not subject to any other force than that of terrestrial

gravity, it is evident that the earth would have the

form of an exact sphere. In consequence, however, of

the force by which its particles are urged toward the

sun, and which is different, both in intensity and direc-

tion at different parts of the earth, the general equili-

brium subsisting in the sphere must be disturbed, and
the fluid matter on the surface of the earth must assume
a new form. To see what must be the general eff'cct

produced, let ACBO represent the watery sphere, (Plate

XLIII. Fig. 5.) let S be the sun, and E the centre of
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the earth. Let the gravitation of the central particle

E to the sun be represented by the line ES, and the

gravitation of any other particle M by the line MSD.
Let the force MD be resolved into tlie two forces MH
and MG, of which the force MH is ecpial to the force

ES. This force MH does not in the least aflect the

gravitation of the particle M toward the earth, and MG
is the only force by which the gravity of the particle

M is affected. When the circle AMB represents the

moon's orbit, we have seen (p. 658, col. 2.) that the point

G falls always nearly at L, the intersection of MG and

ES, so that ML may be taken for the disturbing force

MG ; we have also seen that EL (see Fig. 6.) is nearly

equal to 3EK. This approximation, which is nearly

correct in the case of the lunar orbit, is very accurate

indeed in the present case, because the earth's radius

is only about ^V °f ^^'^ radius ot the lunar orbit.

Now let ACBO (Plate XLIV. Fig. 1.) be the terra-

queous globe, and ES a line directed to the sun, and

AEB the section by that circle which separates the illu-

"minated from the dark hemisphere. Let M be any par-

ticle on, or within, the mass. Let RMN be perpen-

dicular to the plane AB, make EL=3MN, so that L
and M may be on the same side of the diameter AB,
and join ML ; then ML is the disturbing force, when
the line ES represents the gi-avitation of the earth to the

sun. The force LM may be resolved into two forces,

MR and ME, of which ME is directed to the centre of

the earth, and MR tends from the plane AB toward

the sun- Suppose now this construction to be made for

every point of the sphere, then all the forces ME will

mutually balance each other, and therefore need not be

considered in this question. But the forces MR evi-

dently diminish the gravitation of every particle. At
C and O the force MR acts in the direction EC, EO in

opposition to terrestrial gravity, and at M, any other

point, it diminishes the gravity of the particle, as es-

timated in the direction "MN. Let MN be considered

as a canal communicating with others similarly situated ;

there is a force acting in the direction MN on every

particle of the canal, and this force being expressed by

three times the distance of the particle from the plane

BA, is proportional to that distance. Therefore the wa-

ter in this canal cannot remain in its former position,

its equilibrium being destroyed. This may be restored

by adding to the column MN a small portion Mm, whose

weight may compensate the diminution in the weight of

the colurnn MN. A similar addition may be made to

every such column perpendicular to the plane BEA ;

and this being supposed, it is easy to see that the earth,

instead of having the spherical figure AOBCM (Plate

XLIV. Fig. 2.), will be changed into the oblong or egg-

shaped solid a o 6 r w : In fact it may be demonstrated

that the figure will be an elliptic spheroid, having its

axis in c, the line directed to the sun, and its poles in

and c, the points of the surface which have the sun in

their zenith and nadir; that there the waters are high-

est above the sphere AOBC of equal capacity ; and that

all around the circumference BEA, the waters are be-

low their natural level. The deviation from the sphe-

rical figure is not much ; by calculation, it is found

that the difference between Ec and Ea should be 24i

inches.

It appears, then, that had the earth been originally

fluid, or a spherical nucleus, covered with a fluid of

equal density, the gravitation of the watersN:o the sun

would have changed it to an oblong elliptic spheroid.

whose axis would be directed towards the sun, and its

poles elevated above the place of greatest depression
Ijy about two feet. Now the earth is not a sphere, but
a spheroid ; it however differs very little from a sphere,
and tlicrcforc the change produced on the actual sphe-
roidal figure must be very nearly the same as would
take place in an exact sphere.

In order to simplify, we may suppose that the watery-

spheroid has the form which produces an equilibrium m
all its particles. This, however, cannot ever be the case,

because some time must elapse before an accelerating

force can produce a finite change in the disposition of

the waters : let us, however, suppose this form to be
really attained, then it follows, that the ocean must be
most elevated in those places w'hich have the sun ia

their zenith and nadir, and most depressed in those

places which have him in their horizon. The earth re-

volving on its axis, and at the same time the watery sphe-
roid having its elevations always in a line directed to

the sun, the two elevations of the spheroid will revolve
about the earth exactly as if the earth were at rest, and
the sun revolved about her once in 24 hours, carrying
the elevations along with him, and immediately under
him, just as the card of a mariner's compass follows a
magnet ; and an observer on the solid nucleus will see
all the vicissitudes of the tide.

Suppose the sun in the equinox, then an observer
situated at the equator, will, at sun-rise, be in the low-
est part of the watery spheroid, or it will be law water.

As the sun ascends in the heavens, the tide will rise ;

and when he reaches the zenith, the pole of the sphe-
roid will arrive at the observer, or it will be /lig/i water,

and the sea will be two feet deeper than it was at sun-

rise. The sun now approaching the western horizon,

the observer sees the water gradually subside, and at

sun-set it reaches the same level it had at sun-rise. As
the sun continues his course below the horizon, the

waters again gradually rise as in the morning, at mid-
night it is again high water, and at sunrise on the fol-

lowing morning it is low water, and so on continually.

Thus it appears, that, in consequence of the sun's

action on the waters of the ocean, an observer at the

equator should see two tides of flood and two ebb tides

Li 24 hours. An observer at any place between the

equator and poles will see the very same series of phe-
nomena, and at the same hours ; but the difference be-

tween the highest and lowest level of the waters will

not be so great as at the equator, because the difference

between high and low water is greatest at the pole of the

watery spheroid, which, in the present state of things,

we suppose to be on the equator. If the spectator be
at the pole of the earth, he will not see any tide, because
he is then in the lowest part of the spheroid. From
this account of the simplest case, it is easy to see that

the depth of the water, or its change of depth, by the

rise and fall of the tide, depends entirely on the shape

of the spheroid, and the place of it occupied by the ob-

server.

We have as yet only spoken of the effect produced by
the unequal gravitation of the fluid mass toward the sun;

but as the moon's distance is only about ^j^^ of that of

the sun, the gravitation of the water of the ocean to her

is far more unequal, and accordingly we find the effect

produced to be far greater ; for the tides are evidently

principally connected with the moon, and the sun's in-

fluence is only known by its increasing or diminishing

her more powerful action. It is sufficiently evident,
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lYiat whatever has been shewn with respect to the influ-

ence which the sun has in producing tides in the ocean,

will apply equally to tlie moon : the watcis will be accu-
mulated immediately under her, and on the opposite

side of the earth, so as to form an elliptic spheroid,

precisely of the same kind as tiiat which we have shewn
must be produced hy the action of the sun, but more
elongated ; and this spheroid, directed always toward
the moon, will follow her in her apparent daily revolu-

tion about the earth, producing alternately flood tide and
ebb at all the places on the earth's surface, except at

the extremities of the axis about which it revolves. And
as the solar tides recur at intervals of 12 hours, or half

a solar day, so the lunar tides will recur at intervals of
12^ 25', or half a lunar day.

As the change of figure induced on the spheroidal
ocean of the revolving globe by the solar disturbing

force, may be considered nearly the same as if it were
induced on a perfect sphere ; much more securely may
it be affirmed, that the change of figure induced on the

ocean already disturbed by the sun is the same as the

moon would have occasioned on the undisturbed revolv-

ing spheroid. It may therefore be supposed, without
any sensible error, that the change produced on any part

of the ocean by the joint action of the two luminaries,

is the sum, or the difference, of the changes which
they would have produced separately. In consequence,
then, of the simultaneous gravitation to both luminaries,

the two spheroids, which would be produced by their

separate action, become blended and undistinguishable

and there results a single figure different from both,

and of a nature difficult to be investigated, but resem-
bling each in the property of being elongated ; and the

most elevated parts of this figure arc found to follow

the more powerful of the disturbing bodies, viz. the

moon, in her apparent daily revolution about the earth.

We have now shewn what ought to be the general
effects produced on the waters of the ocean by their

gravitation to the sun and moon. A complete theory of

the tides should explain what are the exact quantities of

these effects separately and jointly at all places of the

earth, and corresponding to any position of the two lu-

minaries ; this, however, would lead us to enter into the

subject at greater length than we judge to be proper in

that comprehensive view of the doctrines of physical as-

tronomy, which we have considered as most suitable to

this place ; we shall therefore, as in like cases, refer

its more complete discussion to a separate article, (See
Tides,) and give here only a brief explication of the

manner in which the more remarkable phenomena are

produced.
We have seen that the waters ought to rise at the

same time immediately under the sun and moon, and on
the opposite side of the eartli, in consequence of their

distinct action, while at the same time the watt rs are de-

pressed at all places in a circle, which is 9i)" from the

highest elevations. By combining the two actions, it is

easy to see, that the elevation of the waters, at any par-

ticular place, must vary greatly both in respect of quan-
tity and the time at which it happens, according as the

solar and lunai- actions are united or opposed to one ano-
ther, that is, according as the sun and moon are in the
same or different quarters of the heavens in respect of
that place.

In genera], when the sun and moon are either in con-
junction or opposition, the two forces conspire in elevat-

ing the waters on the opposite parts of the earth, which
Vol. II. Part II.

lie in a line with the two luminaries, and in depressing
them at all places 'JO degrees from these points ; for in
the conjunction, the sun and moon pass the meridian
both above the hoiizon and below it at the same time ;

and in the opposition, the one passes the meridian above
the horizon at the same time that the other passes it be-
low the horizon ; so that in either case the two eleva-
tions of the watery spheroid arrive at any place at the
same time, the one formed on the top of the other ; and
about six hours afterwards the depressed parts of tlic

spheroids arrive at that place, but as the depression of
the solar spheroid is formed on the previously depressed
lunar spheroid, the waters arc still lower than they
would be, if subject to the action of only one of the lu-
minaries.

The effect produced by the mutual action of both lu-
minaries on the waters may be illustrated by a diagram.
In Plate XLIV. Pig. 3. let the circle ABCD be a sec-
tion of the solid nucleus of the earth by the plane of the
equator ; let the shaded part of the figures represent a
section of the ocean at the equator, if the equilibrium
of the waters were only disturbed by the action of one of
the luminaries, iht moon for example, the watery sphe-
roid would have the figuie c/'g/i, e and g being its poles ;

biit, in consequence of the superadded disturbiog force
of the sun, eg; the longest diameter of the spheriod, is
still more elongated, and /if, its shorter diameter, is com-
pressed, so that the actual figure of the ocean is chang-
ed to EPGH. The spheroid thus lengthened, and revolv-
ing about the earth under the sun and moon, produces
the phenomenon of the spring tides.

When the moon is in quadrature, it is plain that the
one luminary tends to raise the water, where the other
tends to produce a depression ; for in this case the poles
of the two spheroids are 90 degrees distant, and the
greatest elevation of the one spheroid falls at the place of
greatest depression of the other. Thus, in Plate XLIV.
Fig. 4. let us suppose that the moon alone disturbs the
waters, they would then have the figure of the spheroid
(fg/i, ibc elevations e and g being directly under and op-
posite to the moon at M. Now let us suppose them to
be also disturbed by tlic sun at S, then the spheroid, which
was before depressed to/ and A, will now be raised by
the sun to F and H ; and the waters which were raised
to e and g, will be depressed to E andG; so that, upon
the whole, the surface of the ocean will take the figure
EFGH. If the disturbing force of the two luminaries
Were equal, it is evident that the waters would be equally
high at the points EFGII. This, however, is found not
to be the case ; lor in this position of the two luminaries,
the waters under the moon are always above the level at

which the ocean would stand if it were undisturbed ; and,
on the other hand, the waters under the sun are below
that level ;—a clear proof that the disturbing force of
the moon is greater than that of the sun. What has
been said in this article explains the cause of the neap
tides.

Since the magnitudes of the tides depend (setting

aside the consideration of local ciicumstances) upon the

disturbing forces of the stm and moon, the actual pheno-
mena afford data by which these forces may be determin-
ed. Reasoning from observation, it appears that the lu-

nar force is to the solar force nearly as 5 to 2. There-
fore, because the sun alone tends to raise the waters

about 24| inches, it follows, that the moon ought to raise

them 58 irchcs, and hence the spring tide should be
58-t-244=82A inches, and the neap-tide 58—241=33^

4 Q
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inches. This proportion is that which corvcsponds to

the mean intensity ot the cUsluibing- ioices, but it is by-

no means constant, because the distance of tlie hunina-

ries tiom the eartn is continually varying.

As tiie disturbing I'orce ol the sun and moon varies

in the inverse triplicate ratio of their distances iiom the

eartli, p 659. col. 2. a change in tlieir distances, more
especially in that ol the moon, will produce a consider-

able change in the magnitude of the tides. By calcula-

lion, it appears, tljat the ratio of the disturbing force of

the moon to that of the sun, may vary from the ratio of

6 to 2, to that of 4 to 2 ; the mean being, as we have just

stated, that of 5 to 2. Hence, if the moon is in perigee

when new, or full, the spring tide will be 8 feet, instead

of the mean spring tide of 7 feet; and the very next
spring tide will be no more than 6 feet, because the moon
is then in apogee. The neap tides, which happen be-

tween these very unequal tides, will be regular, the

moon being then in quadrature at her mean distance.

But if the moon change at her mean distance, the spring

tide will be regular, but one neap tide will be four feet,

and another only two feet.

We have, for the sake of simplifying, supposed the

sun and moon to move both in the equator. This, how-
ever, it is evident, can very seldom be the case ; the two
luminaries may have an infinite diversity of positions in

respect of each other, and in respect of any particular

place on the earth's surface ; and therefore the actual

phenomena, as they occur to any particular place, must
admit of endless variety. When the moon declines from
the equator toward either pole, one of the elevations of

the water must follow the moon, describing nearly that

parallel on the earth's surface which is under her, and
the opposite elevation must describe a parallel as far on

the other side of the equator; so that while the one

moves on the north side of the equator, the other must
move on the south side, at the same distance. Now, the

elevation which moves on the same side of the equator

with any place, will come nearer to that place than the

opposite elevation, which moves in a parallel on the

other side of the equator. Hence we see the reason

why, that if a place be on the same side of the equator

with the moon, the day-tide, or that which is produced
while the moon is above the horizon of the place, ex-
ceeds the night-tide, or that which is produced when the

moon is below the horizon. When the moon and the

place of observation are on opposite sides of the equator,

the elevation which is opposite to the moon moves on
the same side of the equator with the place, and there-
fore will come nearer it than the other elevation ; in this

case, the phenomena of unequal tides will be reversed,

the greater being that which happens when the moon is

below the horizon, and the smaller that which happens
when she is above it. The difference between the two
tides ought to be greater when the sun and moon de-
scribe the tropics ; because then the two elevations de-
scribe the opposite tropics, which are the farthest from
each other of any circles they can describe. Accord-
ingly, it is found by observation, that the evening tides in

summer exceed the morning tides, and the morning tides

in winter exceed the evening tides. The difference is

found at Bristol to amount to 15 inches, and at Ports-
mouth to one foot.

The general effects which we have shewn must re-

sult from the disturbing force of the sun and moon, are
such as would be produced if the whole globe were co-

vered with water, and the ocean always had the form

which produces an equilibrium in every particle. But
the globe is not so covered, and there ought to be a very
great extent of sea to produce that elevation at the sum-
mit of the spheroid which corresponds with the accu-
mulated force of the two luminaries. It would require

at least a quadrant ot the ellipse to produce the whole
tide; witli less extent there would not be enough of wa-
ter to make up the spheroid, and this extent ought to be

in longitude, to produce the full daily vicissitude of high

and low water. In confined seas, such as the Caspian,
the Euxine, the Baltic, and the great lakes in North
America, the tides must be almost insensible, for the

greatest difference of height on the shores of such con-

fined seas can be no more than the deflection from the

tangent of the arch of the spheroid contained in that sea.

This, in the Caspian Sea, cannot exceed six inches ; a
quantity so small, that a slight breeze of wind blown from
the shore will be sufiicicnt to prevent the accumulation
of the water, and even to produce a depression.

It is found by experience, that the tides are greatly

influenced by the inertia of the waters. No finite change,
either of place or velocity, can be produced in an instant

by any accelerating force. A certain time must elapse

before a body, falling by the action of gravity, can ac-

quire any measureablc velocity. Moreover, a body once
put in motion by a force, will not stop when the force

ceases to act, but will go on for ever, unless its motion
be opposed by a contrary force, and then its motion will

not be extinguished all at once, but gradually. The
waters of the ocean, then, being once put in motion by

the action of the moon, and brought to that elevation

which would produce an equilibrium if the whole mass
were at rest; yet, having arrived at that elevation with

an accelerated motion, they will continue to rise for

some time after, and would do so even if the moon's at-

traction were to cease. After being put in motion, they

would continue to oscillate, just as a pendulum, when
once put in motion, continues to ascend and descend on
each side of a vertical line. On these accounts, then, the

waters of the ocean will not attain their highest eleva-

tion exactly when the moon is on the meridian, but some
time afterwards. The elevation of the waters will, there-

fore, always be to the eastward of the moon's direction.

The quantity by which the moon precedes the tide, can

only be determined by experience, and, in general, it is

foimd to be nearly nineteen or twenty degrees, in a few
places it is less, and in many it is -from five to seven de-

grees more.
Causes analogous to those which retard the daily tide,

likewise operate in preventing the spring and neap tides

from happening on the veiy days of the syzigy and quad-

rature. They happen in general three, and in some
cases four, tides afterwards. This effect, however, is

not confined to the spring and neap tides, but is produc-

ed equally on all the tides. At Brest, for example, the

tide which ought to have the augmentation arising from
the moon's proximity, is not the tide seen when the moon
is in perigee, but the third after. In short, the whole

series of monthly tides disagree with the simultaneous

position of the luminai-ies, but correspond most regular-

ly with their positions 37 or 38 hours before. The re-

tardations of the tides is an effect quite analogous to

what takes place in mai'y other phenomena of nature.

The warmest time of the day, for example, is not when
the sun is on the merirlian ; nor is the weather hottest

and coldest on the days of the solstices.

The phenomena of the tides afford the nearest and
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most striking proof, of any wc possess, of tlic gravitation

ol terrestrial mutter toward the celestial oodies, and on
this account it is higuly deserving the alttcntio.. of ob-

servers. If the earth nad no satellite, and Us orbit were
circular, antl coincided witir the plane of the equator, tiie

only daia we could have to discover the action ol the sun
upon the waters, would be the time ol high water, which
would be always the same, and the law of the formation
of the tide. But tlie action of tUe moon, combining with
that of the sun, proauces on the tides varieties relative

to her phases, the agreement of wh ch with oliservations

gives great probability to tlie iheory of gravitation. All

the inequalities of motion, ol declination, and of distance,

produce a great number of phenomena which have been
recognised by observation, and which put the theory out

of all doubt. It is thus that varieties in the action of

causes establish their existence. The action of the sun

and .noon upon tlie waters of the ocean, a necessary con-

sequence of the universal attraction demonstrated by all

the celestial phenomena, being confirmed by the pheno-
mena of the tides, it cannot now be called in question ;

and, indeed, there is only one opinion upon the subject

among all who are acquainted with the phenomena, and
at the same time sufficiently skilled in geometry and
mechanics to discover their relation with the theory of

gravity. The tides are not less interesting than the

inequalities of the celestial motions ; they have, how-
ever, not been sufficiently attended to, on account of the

irregularities which they present ; but La Place, the

philosopher who has treated most profoundly of their

theory, affirms, that after a minute examination he is as-

sured that irregularities will disappear according as ob-

servations are multiplied ; and that even a very great
number are not required, provided they be made at Brest,
which is a position par.icularly favourable to the obser-
vation of these phenomena.
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PART III. PRACTICAL ASTRONO.MY.

Practical Astronomy, is that branch of the science

which comprehends the description and use of astrono-

mical instruments, and the nature of astronomical cal-

culations.

BOOK I.

On Astronomical Instruments.

The object of the practical astronomer is to deter-

mine the relative situation of different points of the con-

cave surface of the heavens. The science of astronomy

is founded on observations of this kind ; and its progress

has, in all ages, depended upon the accuracy with which

they were made, and, consequently, upon the invention

and improvement of astronomical instruments.

In the infancy of the science, and without the aid of

instruments, the variations in the position of the sun,

moon, and planets, must have been obvious to the most

inattentive observer ; and it is highly probable, that the

first step of the human mind in practical astronomy, was

to ascertain the nature of these variations. By means

of an alidade, or simple rule, pointed to the moon, at a

given time, and fixed in that position, it would soon be

discovered that this luminary did not reach the rule at

the same time on the preceding evening ; and that, when
the moon did pass this fixed line, she was either elevat-

ed above, or depressed below it. By continuing these

observations with this simple instrument, the variation

in the motion and position of the planets might be rude-

ly ascertained ; and the next step which was made would

be to measure the magnitude or extent of these varia-

tions. This might be done by determining the distances

of the heavenly bodies from the fixed rule, or from the

horizon, or from the fixed stars ; and, for this purpose, a

double alidade, or two rules, opening like a pair of com-
passes, would naturally be employed. By directing one

of the rules to the heavenly body, and the other to a fix-

ed star, or to the horizon, the opening, or divergence of

the rules, would obviously be a measure of the distance

of the body from the horizon, or the fixed star. But

here a difficulty would naturally present itself : The dis-

tance of two bodies on the earth is measured by so many
lengths of the human foot, or some other conventional

standard ; but there was no standard for estimating the

<listances between the rulers. The distance between
the two extremities of the rules is not an accurate mea-
sure of the angle which they form ; and therefore it is

probable, that, after much labour, a complete revolution

of one of the rules would be fixed upon as a standard
;

and that the magnitude of the opening between the rules

would be valued from the proportion which it bore to a

complete revolution. Hence probably would originate

the circle divided into any arbitrary number of parts, for

determining the fractions of a complete revolution of

the rule.

The gnomon was the first instrument that was used
in practical astronomy. It consists of a perpendicular

rod, or column, sometimes with a small hole at the top,

for admitting ine rays of the sun. When this hole was
not used, the meridian altitudes of the sun and moon
were found by measuring the length of the shadow from

the bottom of the perpendicular rod, or column. The
small hole was introduced for the purpose of perceiving
more distinctly the termination of the shadow. It is ob-

vious that tlic gnomen might be an instrument of great

accuracy, when the shadow was received upon a hori-

zontal plane, and when its termination was distinctly

marked. This instrument was used by the Indians, the

Chinese, and the Egyptians, for building their temples
and pagodas due east and west. It was reinvented in

Greece by Anaximander, and was employed by all his
successors in astronomy, till about the beginning of the

eighteenth century. The most splendid of these instru-

ments were the following :

Feet high.

Gnomon erected at Florence in 146" by
Paul Toscanelli, 277

Gnomon erected at Constantinople by Ulug
Beigh, in 1430, 180

At Bologna, . . . • 84
Another erected by Danti in 1575, ... 67

At Paris, in 1727, . . • 80
C 76Two at Rome in the baths of Dioclesian, < „„

At Milan, 73

At Marseilles, by Gassendi, in 1630, . . 56

At Pekin, by the emperor Cocheon-king,
in 1278, ' 40

At Breslaw, by Henri, 35

At Paris, by Picard, in 1699, .... 30

As the gnomon can be employed only in measuring
the altitude of bodies that cast a strong shadow, it has

been chiefly used for determining the time of the sol-

slices, and the obliquity of the ecliptic. The parallactic,

rules, or triquetrum, invented by Ptolemy, were generally

employed by the ancients for the planets and stars. This
instrument consisted of a fixed vertical rule, having
another rule moveable in a joint at its upper extremity.

This moveable rule carried two sight holes, which were
pointed to the star, and the angle formed by the move-
able rod and the fixed vertical one, was measured by
another rod divided into equal parts, and fixed at one
end to the vertical rod, while the other was moveable
along the rod that carried the sights. The vertical rod

was kept in its proper position by a plumb-line.

The armillse, or armillary spheres, which appear to

have been in use among the Chinese and Chaldeans,

were re-invented by Eratosthenes, and were employed
by several astronomers of the Alexandrian school. These
machines consisted of circles that imitated the arches

which were to be measured in the heavens. The cir-

cles were made of copper, and were so fixed that they

had the same position as the imaginary circles of the

celestial sphere. The astrolabe of Ptolemy was a kind

of armillary sphere, with some of the circles moveable.

In addition to these instruments, Ptolemy employed
another, which completely resembles the mural quadrant

of later times. On a large piece of stone, or on a quad-

rangular piece of wood, placed in the direction of the

meridian, a quadrant, or a quarter of a circle, was de-

scribed, and divided into degrees, and parts of a degree,
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In the cenU'C of ihis arch was fixed a cylindrical piece

of wood, perpendicular to the plane of the iustrunient,

which projected its shadow upon the limb of the quad-
rant, and thus pointed out the altitude of the sun, or of

the luminous body by which the shadow was formed.
Below the cylindrical pin, at the extremity of the radius,

another pin of the same kind was hxed in a vertical line,

which is supposed to have been used along with a plumb-
line to adjust the instrument to the horizon. Thcon ex-
pressly states, that a horizontal position was given to

this quadrant by means of a water-level.

The dioptra, or instrument for measuring diameters,

suggested by Archimedes, and improved and used by
Hipparchus, consisted of two rules, each seven feet long,

and moveable round a common centre. A sight was
fixed at the centre of motion, and anoUier sight at the

extremity of each rule. The diameter of the sun or

moon was then comprehended between the two sights;

and the opening of the rules, or the angle which they
formed was the measure of their diameter.

The instruments which were first used by the Arar
bians were the parallactic rules of Ptolemy; but when
the quadrant was invented by that ingenious people,

these imperfect instruments were completely laid aside.

The obliquity of the ecliptic was observed in 995, with
a quadrant 21 feet 8 inches radius; and in the year 992,

a sextant 57 feet 9 inches radius, and divided into seconds,
was employed for the same purpose. The torcjuetuni of

the Arabians, which was long used in Europe, consisted

of three plane circular surfaces, with a moveable circle

of latitude, one of which was parallel to the horizon,

another to the equator, and a third to the ecliptic.

The parallactic rules, the astrolabe, and the quadrant
of Ptolemy, were used, without any great change, by
VValther, Regiomontanus, and Copernicus, and astro-

nomical instruments received little improvement till the

time of Tycho. Hitherto they had been chiefly made of

wood, and no contrivance was adopted for subdividing

the divisions on the limb of the quadrant. By construc-

ting their instruments of metal, and employing the me-
thod invented by Nonius for subdividing any space by
means of concentric circles, Justus Byrgius and Tycho
produced a revolution in practical astronomy. In the

observatoi-y at Cassel, under the charge of Justus Byr-
gius, there were instruments made of copper, and con-

structed with much skill, such as armillae, quadrants,

and an instrument called tarquetnm^ which was an ar-

milla of a more complicated structure. In passing through
Augsburg, in 1569, Tycho got a wooden quadrant con-

structed for his friend Hainzelius, which was divided

into every ten seconds, and had a radius of 21 feet. Ty-
cho also reinvented the sextant, and employed instru-

ments from 4^ to 10 feet diameter, which lie called armil-

le eguatorix and zodiacales, consisting of circles which
imitated those of the celestial sphere. The axis of his

largest instrument appears to have been ni;ide of steel,

and was tapering and hollow, for the purpose of combi-
ning lightness and strength. Tycho did not trust im-
plicitly to the accuracy of his instruments, but was at

great pains in verifying them by observation. For this

purpose he measured the distances of several stars which
lay near the equator or the ecliptic, and whicli nearly
formed a great circle of the sphere. By reducing these
distances to the equator or ecliptic, and finding how
much their sum exceeded or fell sliort of 360°, he ob-
tained the sum of the errors of his instrument. Tycho
employed the sextant for measuring the distances of Uie

planets from the stars, while ho observed their declina-
tion and the true lime ol the day, by means of his equa-
torial armillac. A full account of the instruments is

given by Tycho himself, in his Astronomiic Inatuuratx
Mfchanica. See also Plamstead's Hut. Celeat. vol. iii.

;

and Mtm. Mad. Par. 1763.

The contrivance of Nunez, or Nonius, a native of Por-
tugal, for subdividing the limbs of quadrants was adopted
in some of the instruments of Tycho. The contrivance,
however, was more ingenious than useful ; and is re-

membered in the history of science, on account of the
invention of the diagonal scale and of the Vernier, to

which it unquestionably gave rise. On the limb of the
quadrant Nonius described 45 concentric circles, the
outermost of which was divided into 90 degrees, the
next into 89 parts, the next into 88, and so on to the
45th, which was divided into 46 parts. The plumb-line
of the quadrant, therefore, must necessarily fall very
near to a division in one of the circles ; and it was easy,

by an arithmetical operation, to determine, in degrees
and minutes, the distance of this division from the zero
of the divided limb. The difficulty, however, of dividing
with accuracy so many circles into so many different

parts, and the trouble of a separate reduction for each
circle, rendered this invention more useful in theory than
in practice. In the year 1573, the method of making
diagonal scales was published by Mr Thomas Digges,
in his Scalce Mat/temaiiae, and is said to have been first

practised by a Mr Richard Chanselcr. Although this

invention was applied to quadrants, yet it was of greater
use in the subdivision of scales. The difficulty of draw-
ing these lines with accuracy, and of determining the

intersection of the diagonal with the plumb-line, ren-
dered the contrivance of little importance to practical as-

troiiomy. The art of subdividing the limbs of astro-
nomical instruments was soon after brought to perfec-
tion by Peter Vernier, a gentleman of Franche Compte,
who published an account of his invention, in a work
entitled La Constructioti I'usag-e, ct le.i Pr'j/mctes du
Quadrant Mouveau de Mal/iemalii^ut; (S'c. Brussels, 1631 .

Upon a small scale, moveable along the limb of the quad-
rant, a space, containing m— 1 divisions of the limb, is

divided into m parts, so that each division of the scale is

less than the corresponding division on the limb, by
the mth of a division. If the divisions on the limb are
fourths of a degree, and ?nz::20, then tn— I ml 9 ; so that

each division of the scale is less than each division of the
i° 15'

limb, by *—~-— iz 45". As the index, which points outm 20 '

the division on the limb, is either in the middle or at the
extremity of the moveable scale, let us suppose that it

points somewhere between 30° and 30° Is'; then, since

one division of the scale must necessarily coincide with
some division of the limb, observe how many divisions

of the scale of this coincident division is from the index,

suppose 15; but each division of the scale differs 45"

from the division on the limb, conscqui-ntly I5"xl5^
1 r 15", the distance of the index from 30". Tlie index
will therefore point to 30° 11' 15". The value of the di-

visions of the scale is always marked upon the scale it-

self, so that the preceding result is obtained merelv by
inspection. A complete account of the Vernier scale

will be found under the article Vernier.
The invention of the telescope, about the year 1609,

introduced a new degree of precision into astronomical
instruments. In observing with the quadrant, the instru-

ment was directed to the celestial bodies by means of
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jplane sights or openings, placed on one of the radii, so

that it was impossible to observe a space in the heavens
less than a minute of a degree. To remedy this evil,

Dr Robert Hooke proposed to substitute telescopic

sights, or, what is the same thing, to place a telescope

upon the quadrant, and to direct the instrument to the

heavenly bodies by the intersection of cross wires in the
focus of the eye-glass. By this means the smallest space
could be distinguished in the heavens, and the error of

observation might be always diminished by increasing the

magnifying power. Hevelius, who was then the first ob-

server in Europe, and who had spent the greatest part

of his life in the formation of instruments on the old

construction, rejected the invention of Dr Hooke as of

no value, and contended, from the accuracy of his own
observations that plane sights were preferable to tele-

scopic ones. Hence arose a dispute between Hooke and
Hevelius. The German astronomer was supported by
several continental observers, and the termination of the

discussion was, in the public opinion, unfavourable to the
pretensions of our countryman. The ingratitude of his

contemporaries however, the offspring of envy and pre-

judice, is now amply compensated, by the universal adop-
tion of telescopic sights in every part of the world where
instruments are con.>tructed and used.

Some years after the invention of the telescope, prac-
tical astronomy was enriciied witn two inventions which
were scarcely of less importance to science. For the in-

vention of the pendulum clock, and for the first hint of
the micrometer, we are indebted to the ingenuity of the
celebrated Huygens. By the former, we register the

number of vibrations which the pendulum performs in

one revolution of the celestial sphere, a certain portion
of the sphere measured on the equator corresponding to

each vibration of the pendulum. By the latter, we are

enabled to determine the diameters of the sun, moon,
and planets, and the angular distances of such objects

as are comprehended in the field of a telescope. An
English gentleman, of the name of Gascoigne, seems to

have invented the micrometer so early as 1641; but as

he never published an account of it to the world, we
can scarcely withhold from Huygens the praise of ori-

ginality. This instrument was improved by the marquis
of Malvasia, and brought to great perfection by Mon-
sieur Auzout about 1666. The divided object glass mi-
crometer, invented by Savary, and improved by DoUond,
was a happy contrivance for measuring the diameters of

the sun and moon, though it possesses disadvantages
which affect the accuracy of its measurements. The
prismatic micrometer of Dr Maskelyne, the lucid disc

micrometer of Dr Herschel, and other instruments of
the same nature, will be noticed in the Chapter on Mi-
crometers, and will be fully described under the article

Micrometer.
When Flamstead began his observations in the Royal

Observatory at Greenwich, he used a large sector or

sextant, furnished with telescopes, and a quadrant fixed

in the plane of the meridian to a free-stone wall, which
lias since been called a Mural Quadrant. Dr Halley in-

troduced the transit instrument, which consisted of a
telescope moving in the meridian upon a horizontal axis

;

and he employed this instrument, along with a pendu-
lum clock, for ascertaining the right ascensions of the
stars. A splendid mural quadrant was added to the in-

struments in the Royal Observatory during the time
of Dr Halley. It was made with great care by Mr
George Graham, F. R. S. watchmaker in Fleetstreet,

and had a radius of eight feet, with two concentric ai--

ches divided into 90 and 96 parts. It was by the obser-
vations made with this instrument, that Dr Halley im-
proved the Tables of the moon's motions. In the time
of Bradley, the Observatory was enriched with a sector
of 10 degrees by Mr Graham, for determijiing the differ-

ence of the right ascension and declination of a star, and
a comet or pianet; and also with a magnificent mural
quadrant, eight feet radius, and made of brass, by the

celebrated artist Mr Bird.

Hitherto astronomical instruments consisted merely
of portions of a circle, and were liable to all the errors

arising from a change of form, from an excess or defect

in the divided arch and from inequalit.es in its subdivi-

sions. So early as the year 1735, a pamphlet, was pub-
lished by Peter Horrebow, entitled. Basis ^.Jro?iomix,

sive Astronomix fiars Mec/ianica, in which he describes

a meridian circle for determining the meridian altitudes

of the heavenly bodies: but the advantages of such an
instrument do not seem to have been appreciated by as-

tronomers, probably on account of the great expense
which attended its construction. The reward which was
offered by Parliament for the best method of determin-
ing the lons^itude at sea, paved the way for the introduc-

tion of the circle as an astronomical instrument. Had-
ley's quadrant, which was then employed at sea for mea-
suring the distance of the moon from the fixed stars,

was incapable of measuring an arch greater than 90°,

and was besides liable to all the errors which must be-

long to every instrument which is only a portion of a
circle. The celebrated Tobias Mayer, who had in a

great measure perfected the lunar method of finding the

longitude by his improvements on the tables of the sun
and moon, directed his attention to the construction of

an instrument for measuring at sea the distance of the
moon from the fixed stars. In order to avoid the imper-
fections of Hadley's quadrant, he inade the instrument a
complete circle, and repeated the measure of the angle
on different parts of the graduated circumference. By
taking a mean of these different measures, he obtained
a result independent, in a great measm-e, of the various
sources of error to which the quadrant of Hadley was
liable. This instrument, called the Reflecting and re-

peating circle, was made by Mr Bird for admiral Camp-
bell. A drawing and description of it was puljlished by
Mayer in his Tubule Motuum Solis et Lund, London,
1770. He had some time before adopted the repeating
principle in the construction of an instrument for mea-
suring angles at land, which he described in the Com-
mentaries of the Royal Society of Gottingen for 1752,

torn. ii. p. 325. Though this latter instrument was only

about four inches radius, yet when the terrestrial objects

were immoveable, the error in the angle comprehended
between them never exceeded 10 seconds. For an en-

graving and description of Mayer's repeating circle, see

Circle.
The repeating circle of Mayer was greatly improved

by the chevalier Borda, who in the year 1787 published

an account of his improvements, in a pamphlet, entitled,

Description et Usage du Cii-cle de Refexion. The re-

flecting circle was brought to a very great degree of

perfection by Mr Troughton in 1796. From the un-

common accuracy with which he was enabled to divide

the limb, he rejected the repeating property which
Mayer had introduced, and corrected any small error

arising from an inequality in the divisions, and from the

eccentricity of the moveable index, by means of three
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microscopes and verniers, which read oiT the angle on

three different parts of the circumference. A lull ac-

count of those circles, and of the reflectiui; and double

multiplying circle, by Joseph Mcndoza do Rios, Escj.

shall be given under the article Circle. See also Mem.
Acad. Par. 1788, p. ro6; 17 JO, p. 617; and the Connois-

sance dcs Teinfli. 1798.

The attention of astronomers having thus been di-

rected to ihe advantages of cmpioying a complete cir-

cle for tin, purposes of practical astronomy, the cele-

brated iVIr Ranisaen coiupleted an astronomical circle

in AugusL 1789, lor professor Piazzi of Palermo. This
instruinent consisted of an azimuth or iiorizontal circle

three feci in di.imcitr, a vertical circle five feet in di-

ameter, an aciiroiiratic telescope five feet long, and three

micromumeter nncrosci)|3es for reading off the divisions

on the linb. Fron^ chi, unequal expaision of the bear-

ing pieci s, the vertical ..xis is subject to such a consi-

derable deviation, that Piazzi aliows that no confidence

can be piaccd in observations on the sun ; and that in

observing the stars, a new rectiSeatioii is necessary eve-

ry hour. Notwithstanding tnis serious defect, the in-

strument exhibits much ingenuity '.nd skill. An account

of it will be founil in Piazzi's work, entitled Delta S/ic-

cola A.itrotiomica de Kegi Studi di Palermo^ Fol. Palermo,
1792,1794. Journal des Savans,\7i9, j;i. 572. Lalande's
Bibliog. Astron. p. 687, 7^6 ; and \''ince's Practical Astro-
nomy, p. 178, Plate VIII.

Astronoujical circles have been since constructed with

great success by Mr Troughton, Mr Gary, and Mr
Bergo ; but it is to the first of these gentlemen that

science is indebted for a succession of improvements
upon tills instrument, wiiicn have brougiu it nearly to

a state of perfection. The extreme accuracy with wnich
he divides the limb of his circles, and the ingenious re-

sources by which he has guarded against almost every
source of error, evince a felicity of execution, and a fer-

tility of invention, which have never been equalled by

any other artist. It is foreign to the subject of this ar-

ticle, to give an account of the various contrivances by

which Mr Troughton has improved the astronomical cir-

cle. We shall afterwards have occasion to treat this

important subject at considerable length in the article

Circle, where we expect to be able to give a drawing
and description of the splendid mural circle 6 feet 2

inches in diameter, which Mr Troughton is at present

constructing for the Royal Observatory at Greenwich.
Having thus given a brief sketch of the history of

astronomical instruments, we shall now proceed to de-

scribe the most important, and to explain the method of

using them in astronomical observations. In this part

of the article we have been greatly indebted to the kind

assistance of Mr Troughton and Mr Pond.

CHAP. I.

On the Astronomical Quadrant.

The principle upon which the astronomical quadrant
is constructed, will be understood from Plate XLIV.
Fig. 5. where Aa is a horizontal line, ASB the celestial

arc or quadrant, from the horizon A to the zenith B, and
asb the artificial arc or limb of the fixed quadrant. Then,
if S be a star in the heavens, and 0« a telescope move-

able round the centre O, and directed to the star at S,
the arch a s of the quadrant will be an accurate measure
of the celestial arch AS, or the altitude oi the star, on
account of the equality of the vertical angles AOS, aOs.
As the celestial arc Alt is magnified by the telescope,
it will be necessary, in a perfect instrument, to magnify
the divisions on the limb of the quadrant, so that the
microscopic division of the arch «A may be as correct
as the telescopic division of AB. With a good telescope
of moderate power, a space of one second may be dis-
tinguislied in the heavens. Now, in a quadrant two feet
radius, one second occupies ^5^55 of an inch, and with
the assistance of a microscope, the coincidence of two
lines may be distinguished within this quantity.* Mr
Troughton has divided instruments in which the error
does not exceed

-j-^joo °'^" wch, or a single sccoi'd in

two feet radius ; and this degree of accuracy is so nearly
equal to the telescopic power of dividing the celestial

arc, that we can scarcely expect any farther improve-
ment. Iiistrunieius of this accuracy, however, are very
rare, and it is seldom that tliey are found true to more
than 4 seconds on one foot radius.

Sect. I. JDescri/ition 0/ Bird's Pillar Quadra?it.

The astronomical quadrant is mounted on a pedestal,

which admits of its being directed to any quarter of the

heavens, woile it always preserves its vertical position.

The pedesdal consists of a tripod AA, (Plate XLIV. Fig.

6.) supported on three screws, two of which only can be
seen in the figure. The tripod has a vertical axis fi.^;ed

perpendicularly in the centre of it, on wliich the piilar

B, and the horizontal circle D, revolve togetner with

the quadrant EE, and all its apparatus. The telescope

F, being directed to any object whose altitude is required,

its angle of elevation above the horizon is shown by a
small vernier fastened to the telescope, which applies

to the divided arch EE. The other telescope at H is

placed horizontal, and being directed to any distant ob-

ject, where a mark is previously made, serves to place

the plane of the quadrant in the meridian, and the zero
of the divisions truly horizontal. This object is also ob-

tained by a plumb-line G suspended from near the cen-

tre, and brought to bisect a fine dot made on the limb,

where a microscope a is placed to examine the bisec-

tion. The weight, or plummet, is suspended in the cis-

tern of water b, to prevent it from oscillating by the agi-

tation of the air. A similar dot is made for the upper
end of the line, upon a piece of brass adjustable by a
screw f/, that the line between it and the lower dot may
be truly perpendicular to the telescope, when it is placed

at the zero of the divisions. Some quadrants have a

spirit level placed over the telescope H to answer this

purpose, or to assist the plumb-line.

The quadrant is screwed by the centre of its frame
against a piece of brass e witli three screws, and this

piece is screwed on the top of the pillar B with three

other screws. By means of the first of these, the plane

of the quadrant can be placed truly parallel to this ver-

tical axis; and by the latter the telescope H can be ad-

justed exactly perpendicular to it. The nut of the deli-

cate screw L is attached to the end of the telescope F,

by an universal joint. The collar for the other end is

jointed in the same manner, to a clamp r, which can be

• AVith vei-y powerful micrometer microscopes, a space ofj^j-jof an inch is visible, but instruments cannot be divided to this de.
gree of accuracy.
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fastened to any pail ul the limb. The screw is furnish-

ed with a small circle, and an index, to subdivide ils

revolutions, and by that means indicate smaller divisions

than those which arc shown by the vernier beneath the

telescope F. A similar clamp screw, and slow motion,

is seen at n for the lower circle, though it is not intend-

ed to subdivide the divisions, but only to hold the circle

fast and adjust its motion. The divisions of the lower

circle are read by verniers, fixed to the arms of the tri-

TABLE /or Reducing the Principal Divisions, Subdivisions, and Vernier of the Arch of 96, into Degrees, Minutes,

and Seconds.

pod at / and m ; and, in some cases, three are used, to ob-

tain greater accuracy.

The limb of the quadrant is divided into two sets of

divisions, one into 90 degrees, the other into 96, from the

facility with which this i^raduation is obtained by conti-

nued bisection. To reduce these to the same value with

the others, the following Table is used, which shows tht

quantity by inspection.

Principal Dmsions. ||
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This, perhaps, might well be dispensed wiUi, for, gene-
rally, il is belter to allow coiisuiu quaiUuics, than to

have recourse to tVequent adjustineul. The index of

the azimuth circle, like tlie circle itself, is of one entire

plate of brass, and carries two opposite verniers, subdi-

viding the 10' spaces ol the circle down to ll/': it is hol-

low, and of great depth, and lermuiatcs in a chamfer or

half contratc edge. This index, being acted on by a
clamp and screw of the usual consiruclion, as seen on
the right, the quick and slow motions in azinmth are

procured. On the upper side ot the index appears a

triangular frame, whicli, for tlic sake of strengfn, oppo-
ses a similar frame within the hollow of the index. Tlic

lower on* and index-plate are soldered together, and
from them ^rise three short pillars or studs, wlach above
the suiface of the index-plate are lornied into screws.

These are freely acted upon by 3 capstan nuts, which
may be brouglit dowiv into contact with the surface :

above these nuts the studs are received by the female
corners of the upper triangular frame, over which three

milled screw nuts apply, binding tlie whole firmly to-

gether. This is the place where the quadrant is sepa-

rated from the stand ; and here, by the capstan and mill-

ed nuts, the means is provided for giving the instru-

ment its proper position respecting the vertical axis. A
short conical tube, very strong, whose lower end is sol-

dered into the upper triangular frame, supports at its

tipper end the base of a column, which, together with a

supplementary cone, surmounts the whole. The body
of the quadrant is double, and the two parts are united by

means of many short pillars, which stand perpendicular

between them ; they arc also united by the column. To
procure a still more intimate connection, two broad bars,

embracing the column near tlie bottom, diverge upwards
to the distance of about 20 inches from each other;

where, by laving hold of the second horizontal bars of

the two quadrants, they produce great stability in the di-

rection of the plane of the instrument. The telescope,

about 6 inches longer than the radius, crosses the centre ;

and from its conical form and iirm connection witii an in-

dex, may be supposed to produce no sensible error by
its bending. A steel axis of about 4i inches long, which
is fastened to the telescppe and index, passes freely

through a brass socket of tlie same length, formed in the

main pillar which connects the double quadrant at the

ceiiti'e. Half way between the fourth vertical bar and
the arc, and just below the first horizontal bar, is fixed

one end of a spring lever; its fulcrum is at the second
vertical bar ; and the opposite end terminates in a friction

wheel, which, acting upon the flank of the axis of the

telescope, relieves the centre from unnecessary pressure.

The index is terminated beyond the centre by a weight
which counterpoises the telescope, and at the opposite

end by a vernier, where, below the telescope, it subdi-

vides the 5' spaces of the limb as low as 5". Above tlie te-

lescope to which it is well fastened, appears a micrometer
microscope, which subf'ivides the divisions of tiie arc to

single seconds. It is in every respect similar to those that

have been applied to the modern astronomical circles;

and is a contrivance which has contributed much in es-

tablishing the superiority of that instrument. A very

fine spirit level is attached to the second horizontal bar,

capable of ascertaining the position of the quadrant to a

second. The plumb-line furnishes a stilt' nicer crite-

rion for this purix)se : it descends from the top of the

supplemental cone, down the axis of which it passes, as

well as that of the column, at the bottom of which it sup-

ports the plummet within the hollow of the short cone
Vol. II. Part II.

and triangular fratnc, which together also contain tiic

usual water vessel : a door in the front of the cone opens
for the purpose of hooking on the plumet. A little above
the base of the column, four small tubes are represented
as dividing it at right angles; the one in front car-

ries an eye-glass whose focus is adjustable for viewing
the plumb-line ; the one opposite terminates in a small
aperture, an image of which, a luminous disc, is form-
ed by a lens within the tube upon the plumb-line, and
bisected by it. Those at right angles are exactly simi-
lar ; the one to the right holding the eye-glass, while that
to the left carries the object lens, and luminous aper-

,

turc. At exactly the same height of tlie telescope, when
it is set to 0° of altitude, a secondary one is placed
parallel thereto, upon two Y's or angles : one of these
angles is adjustable to a small quantity respecting alti-

tude, the other the same respecting azinmth. Those
parts of this telescope which rest upon the Y's arc nicely

worked into cylinders, and both exactly of the same di-

ameter. The cross lines of this telescope arc also ad-
justable, so that their intersection may be made to coin-

cide with an object while the tube is turned I'ound upon
the cylindrical parts : this telescope may also be reversed
by turning it end for end. ^^'ith these properties, and
the vertical axis having been adjusted, so that the level

will keep quiet, or the plumb-line bisect the luminous
disc, while a revolution in azimuth is performed, a true
horizontal point may be ascertained; for the adjustable
Y being set so that the horizontal wire (adjusted as
above) cuts the same object in several positions of the
instrument, that object will be the point required. Tlie
apparatus last described difl'ers in no respect from the
manner in which the elder Sisson constructed the level-

ling instrument, about 75 years ago, and which continues
almost unaltered, in the Y level, at the present day. If

now, while the front telescope is set to zero, its wire is

by the proper screws made to cut the same object; then
is its line of collimation adjusted. Besides, ilthe place

of a star near the zenith be observed with the plane of
the quadrant, east and west alternately, in the usual way,
the true point of 90° will appear; and consequently the
error, if any, of the total arc will appear also. The
equally important property of equality of division niav be
examined, by employing the zi:-7-os of the micrometer
and vernier, by continual stepping in intervate of their

distance, from one end of the arc to the othi'r.

We wish in particular to draw t!ie attention of our
readers to the plumb-line of this quadrant. An angle
from which it is suspended at top, admits of motion in

opposite directions, in order to adjust it to the luminous
discs when the axis of azinmth has been made vertical,

and the plane of the quadrant set perpendicular. It oc-

cupies the centre of motion, consequently turnin:,' round
in azimuth does not disturb it; and the visu.d part*

being of a convenient height, may be examined in both

directions, almost at the very moment of observation;

and when necessary, rectified by the feel screws, whose
universal joints and long handles enable the observ-.r to

do it without stooping down. We may add a!s<>what is

obvious, that it is most eiTeclually secured from the wind,

and from the accumulation of dust. Another thing of

equal impnrtanec demands notice, viz. the str"n<rili

wliich is accjuired by the great breadth of the 2 radii,

whicii at the centre are 3 or t times that of life ordi-

nary bars ; for we are inclined to think, that if Bird had

done thr same thing in his mural arcs, the change of

figure could not have taken place whicli ap(^ars to l-.ave

happened from a comparison of observations made with
4 R
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it, and those of Mr Pond and other astronomers ; as well

as fi'om actual admeasurement of the arcs and radii, by

our able Astronomer Royal, assisted by Mr Troiigiiion,

vhich, we undcrsiund, took place about tlie bcgiiniing

of 1807, and which proved it to be less than a quadrant

l)y 6" or 7".

Sect. III. JSIethod of adjusting and using the Js-

trunomiccci- Quadrant.

The asirononicul quadrant, though superseded by the

^ircle, is still a vei'y excellent instrument. A good quad-

rant ol two feet radius, in the hands of a skilful observer,

should give the zenith distance of any celestial object

as it passes the meridian to within 5" of the truth. It

Las several advantages over circles; and as many indi-

viduals may possess this instrument, we shall say a few

words relative to the method of using it.

This instrument, when it comes out of the hands of

the maker, is incapable of giving immediately the alti-

tude of any celestial object. In whatever manner it is

constructed, it will have an Index error, which it is the

busmess of the astronomer to obtain. The determina-

tion of this is a very delicate investigation, and should

not be hastily performed. The first object of a person

commencing a scries of observations with an instrument

of this description, should be to acquire the power of

placing the instrument at every observation precisely in

the same position, so that the altitudes of the same stars

taken on successive evenings may, after the due coi'-

aections, always appear the same. This is usually ac-

vomplished by making a plujiib-line pass accurately

over two given points on the instiument, by an appro-

priate apparatus contrived by the artist for this purpose.

If one of these points is allowed a change of position

with respect to the other, great care must be taken to

fix it securely, and to remove every screw that might be

inadvertantly employed to give it motion; as the whole
series of observations must rely for their accuracy on

the perfect immobility of these points, with respect to

the other parts of the instrument. The instrument must
then be placed in the meridian, by nicans of a transit in-

strument, and the transits of stars near the zenith and
near tlie horizon must be compared, in order to deter-

mine if tfie vertical wire of the micrometer of the instru-

ment describes a great circle. This vertical wire must
be drawn nearer to the limb, or drawn farther from it,

till the transits of stars by the quadrant diFfer but little

from those of the transit instrument. It is of great im-
portance that the plane of the quadrant should be pre-

cisely vertical, and in the plane of the meridian ; because
a deviation in this essential adjustment will chiefly affect

Uhe stars near the zenith, and with a quadrant it is by
these stars alone that the index error, or error of colli-

jTiation can be ascertained. When the instrument is

duly placed, the observer should then commence a regu-
lar series of observations, particularly attending to those

stars which pass within three or four degrees of the ze-

aiith, if any irregularity is found to attend these observa-
tions ; that is, if the stars do not every night correspond
to the same degree, minute, and second, as the preced-
ing one, it implies either that some unsteadiness prevails

in some part of the instrument, or that the observer has
not attended to all the requisite precautions necessary

to accomplish his purpose. He should then endeavour
to call to mind the various sources of irregularity to

which obsarvations are liable. Was the telescope ad-

justed to distinct vision? Was the micrometer-wire fre»

Irom parallax ; that is, did the star move steadily along
the nuddle of the wire, notwithstanding any attempt to

displace it by a change of situation upwards or clown-

wai'ds of the eye of the observer? Was the pluniD-iine
ponit actually bisected by the wire at the very moment
when the star was bisected by the micrometer-wire? Was
the plumb-line perfectly straight; had it no nick or bend,
so as to throw tiie wire either on one side or ojier of the
point by its rotatory motion ? Finally, was there no mis-
take in reading otf the observation ? All these questions

should be patiently inciuired into, and the cause of error

should be ascertained rather by thought and reflection,

than by disturbing the instrument without actual neces-

sity. These cautions are not applicable to the quadrant
only, but to all instruments intended to answer the same
purpose. When these difficulties are surmounted (and
every observer must expect to meet with them before

he acquires expertness,) then the index-error, or error

of coliiniation, may be found by making a series of ob-

servations on those stars which pass to the northward of
the zenith. These will include the zenith stars obser-
ved in the former series, as likewise several circumpo-
lar stars. By these latter stars, the latitude of the place

will be found. The observer should constantly keep iiv

mind, that there are two essential elements required in

ail his calculations deduced from this instrument, name-
ly, the latitude ol his observatory, and the index-error of

his quadrant. lie should not be too itripatient to deter-

mine either, but should consider every attempt as an
approximation to be corrected by future observations.

Some quadrants are so contrived, that the index-error
may be determined by an horizontal observation, by re-

versing the instrument; but this should never be relied

on for large instruments. The same end is sometimes
answered by an additional telescope, as will be described
under the article Quadrant. When this can be ac-

complished, the error of the total arc becomes known,
which affords a very valuable correction. Quadrants
have the advantage of possessing great steadiness; of
preserving the same index-error for many years unal-

tered ; and they are easier to manage, and require less

skill and minute attention than circles. For observing
equal altitudes of the sun, for the purpose of ascertain--

ing the precise moment of noon, scarcely any instrument
is preferable to a small quadrant.

CHAP. II.

On the Astronomical Circle.

Sect. I. Descrifition of 3fr Troughton's Astronomical

Circle.

The perspective view of the astronomical circle in

Plate XLVI. is taken from an instrument which Mr
Troughton has newly completed for the observatory o£

Colonel Brisbane. The large vertical or declination

circle CC, is composed of two complete circles, strength-

ened by an edge bar on their inside, and firmly united

at their extreme borders by a number of short braces

or bars which stand perpendicular between them, and
which keep them at such a distance as to admit 'the

achromatic telescope TT. This double circle is sup-

ported by 16 conical bars, firmly united along with the

telescope to a horizontal axis. The exterior limb of
each circle is divided into degrees, and parts of a de-

I
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gi'ec, sometimes upon the brass' itself, Mid sometimes
upon rings cither ol' silver or alloy of plutiiiii inlaid in

the brass, and these divisions ari; subdivided into seconds

by means of the mierometer mieroscopcs m, w, whieh
read off the angle on ihc opposite sides of eacii circle.

The cross wives m each microscope may be moved over
the limb till they coincide with the nearest division of

the limb, by means of the iiiicrometer screws c, c, and
the space moved thi'0U|jh is ascertained by the divisions

on the graduated htud above c, assisted by a scale

within the microscope. The microscopes arc support-

ed by two arms proceeding from a small circle concen-

tric with the horizontal axis, and fixed to the vertical co-

•lunins. This circle is the centre upon which they can

turn round nearly a quadrant, for the purpose of employ-
ing a new portion of the divisions of the circle, when
it is reckoned prudent to repeat any delicate observa-

tions upon diPTcrent parts of the limb. By this happy
contrivance, Mr Troughton has obtained all the advan-

tages of the repeating circle, without any of its incon-

veniences. A small capstan head-screw seen at the top

of the front column, serves to clamp or fix the micro-
scopes in any position where the observer wishes them
to be placed. At h is represented a level for placing

the axis in a true horizontal line, and at k is fixed ano-
ther level parallel to the telescope, for bringing the
zero of the divisions to a horizontal position. The hori-

zontal axis to which the vertical circle and the telescope

are fixed, is equal in length to the distance between the

vertical pillars, and its pivots are supported by semi-
circular bearings, placed at the top of each pillar. These
two vertical pillars are firmly united at their bases to a
cross ha.\'f. To this cross bar is also fixed a vertical

axis about three feet lonaf, the lower end of which ter-

minating in an obtuse point, rests in a brass conical

socket firmly fastened at the bottom of the hollow in the

stone pedestal DD, which receives the vertical axis.

This socket supports the whole weiglitof the moveable
part of the instrument. The upper part of the vertical

axis is supported between two pieces of brass, one of

which is seen at e, screwed to the ring i, and containing

is. right angle or Y. At each side of the ring, opposite

to the points of contact, is placed a tube containing a

helical spring, which, by a constant pressure on the

axis, keeps it against its bearings, and permits it to turn

in these four points of contact with an easy and steady

motion. The two bearings are fixed upon two rings ca-

pable of a lateral adjustment; the lower one by the screw
d to incline the axis to the cast or west, while the screw
b gives the upper ring / a motion in the plane of the

meridian. By this means the axis may be adjusted to a

perpendicular position as exactly as by the usual method
"of the tripod with feet screws. These rings are attach-

ed to the centre piece s, which is firmly connected with

the upper surface of the stone by six conical lubes A,

A, A, A, &c. and brass standards at every angle of the

hexagonal pedestal. Below this frame lies the azimuth
circle EF, consisting of a circular limb, strengtiicned by

10 hollow cones firmly united with the vertical axis, and
consequently turning freely along with it. The azimuth
circk EE is divided and read off in the same manner as

the vcnical circle. The arms of the niicroscopes BB
project from the ring i, and the microscopes themselves

are adjustable by screws, to bring them to zero, and to

the diameter of the circle. A little above the ring ;' is

fixed an arm L, which embraces and holds fust the ver-

tical axis with the aid of a clamp screw. The arm L is

connected at the extrcmily with one of the rones A, by
means of the screw a ; so that by turning this screw, u
slow motion is communicated to the vertical axis and
the azimuth circle. A slow motion of a similar kind is

given to the vortical circle by the clamp and slow motion
screw at v. The apparatus for this purpose is support-
ed by a piece of hammired brass, screwed to one of the
pillars, and made thin and pliable in the direction of the
horizontal axis, so as to apply itself to the limb of the
circle, without deranging its position, while at the same
time it is sulHciently firm in the direction of the motion
which it is intended to prevent.

In order to i)lace the instrument in a true vertical po-
sition, a plumb-line, made of fine silver wire, is suspend-
ed from a small hook at the top of the vertical tube n.

connected by braces with one of ihe large pill&cs. The
plund)-line passes through an angle, in which it rests,

and by means Of a screw may be brought into the axis
of the tube. The plummet at the lower end of the line

is immersed in a cistern of water t, in order to check
its oscillations, and is supported on a shelf procccdinrj
from one of the pillars. At the lower end ol the tube ri

are fixed two microscopes /;, o, at right angles to one
another, and opposite to each is placed a small tube, con-
taining a lucid poiiit. The plumb-line is then brought
into such a position by the screws cl, b, and by altering
the suspension of the plumb-line itself, that the image
of the luminous point, like the disc of a planet, is form-
ed on the plumb-line, and accurately bisected by it. The
vertical axis is then lurned round, and the plumb-line
examined in some other position. If it still bisects the
luminous point, the instrument is truly vertical ; but
if it does not, one-half of the deviation must be corrected
by tlie screws d, b, and the other half by altering the
suspension of the line, till the bisection of the circular
image is perfect in every position of the instrument.

Sect. II. Genei-al directions for tisin^ Circular

Jiintrumctits.

The management of a circular instrument will very
much depend on the method which the artist has adopt-
ed for placing it in its proper position for observation.
In the early instruments first made by JNIr Ramsdcn and
Mr Gary, two fixed points were taken on the limb of the
circle; and the general principle of the instrument, us
far as depends on this essential verification, becomes the
same as that of tlie quadrant. In the quadrant, how-
ever, the index, (viz. the vernier) is so firmly fixed to

the telescope, that no attention on the part of the ob-
server is necessary to ensure its permanency. In a
circular hislrument tiiis is by no means the case; the
microscopes are not in a state ol permanency with re-

spect to the divisions of the instrument; they may be
deranged from very slight causes, and therefore pre-
vious to every observation, when the plumb-line points
are duly adjusted, the microscopes nmst be exactly
set to zero. This whole adjustment implies Jour bisec-

tions. The index error, according to this method, re-

mains constant, and should be determined in the same
manner as for the quadrant, except that the observer
may select any stars he chuses for this purpose, from
th.e zenith to the horizon, instead of being conlined iu

his choice to a few immediately in the vicinity of his

zenith. If the instrument move freely in azimuth, the
observations may be made on alternate nights with the
iVxe of the instrument c.st and west. Tl'.e error of culli-

mation will thus become coi.stantly better known, exactly

4 R 2
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on the same principle us his been explained in the quad-

rant.

The defect of a circle of this construction is, that the

bisection of the plumb-lnic point cannot he examined

at the moment of observation ; and if any undue pressure

slio\dd ha\e deranged the instrument previous to the

observation, an erroneous result will be obtained without

the means of detecting the source from which it origi-

nated. An instrument, therefore, of this construction,

requires an extremely steady support, and must be

handled with the greatest delicacy.

Instruments which turn freely in azimuth, particu-

larly those made by Mr Trougliton, arc Ubually vurihed

by a plumb-line, which has no reference to any hxed

points on the limb of the circle, but is only intended to

insui-e a- similarity of position in the index, or Irame

carrying the microscopes, tor every position ot the cir-

cle. An observation made with an instrument with the

face east, cannot be considered as complete, till a cor-

responding one of the same star has been obtained with

the face west ; for the error of coUimation is not perma-

nent, but is subject to change from the slightest de-

rangement ; the instrument, therefore, must be lelt in

a state of eomplete repose between the easiern and wes-

tern observations, no more force being applied than is

just sufFicient to turn it in azimuth. In these instru-

ments no previous adjustment of the microscopes is ne-

cessary ; the observer is only required to attend accu-

rately to the bisection of the plumb-line point at the very

moment of observation. With small circles of this con-

struction, the double observation of the same star may
be easily made at the same time, making a small cor-

rection for the change of altitude in the star ; but this

method is not in general to be recommended, except in

the case of the polar star. But whatever be the par-

ticular construction of the instrument, the most scru-

pulous attention will be requisite on tlie part of the ob-

server, to every little circumstance that can possibly af-

fect the result of the observation. The telescope should

be directed to the exact altitude of the star by previous

calculation. The bisection of the star should be near the

middle wire; because, unless the star be on the equator,

the bisection at any other point will be erroneous. The
pressure ofthe tangent-screw by the finger and thumb, for

the purpose of bringing the star to the micrometer wire,

should be made in such a manner as to impart no general

motion to the instrument. The saine caution should be

observed in reading off by the micrometer microscopes :

The pressure should be made in the direction of the

plane of the head of the screw. Tliis attention, trivial

as it may appear, is of no small importance ; and all the

directions which have been given relative to the qua-

drant are equally applicable to astronomical circles. All

the other verifications of the circle are so precisely the

same as in the transit, that they need not be here enu-

merated. The circle that is now constructing by Mr
Troughton for the Royal Observatory at Greenwich, is

on a principle very different from those above mention-

ed. It does not admit of being reversed, and is therefore

incapable of the usual verifications as to any horizontal

position ; its intention being only to determine the dis-

tance of an object from the pole, which, in fact, is the

great object of the practical astronomer : The zenith

distance, as usually determuied, is rather an observation

•f necessity than choice, and only preparatory to the de-

termination of the polar distance. A particular descrip-

'tien of this instrument will be gireti in its proper place :

we shall only remark, that this mode of observing may
be practised with any circular instrumeiil, and perhaps

in many cases advaniageously, particularly vvitn iraiisit

circles, which do not easily turn iii azinuilh. By observ-

ing constantly several circumpolar stars, the /lular /winl

nray be found on the circle, and all celestial objects re-

ferred to this ; no attention being paid to the situation

of the zenith farther than is absolutely necessary for ap-

plying the correction for retraction. The whole atten-

tion of the Observer must ui this case be given to place

the instrument in one given position, which must be

identically the aamc at every observation. Whatever
method be ailopteil, tlie observation should immediately

be registered with tne state of the barometer, tliermo--

meter, hygrometer, kc. The custom of reducing tlie

observations directly alter they are made, cannqt be ioo

strongly recommended ; as the observer can tlien judge
by inspection of the coincitlence and accuracy of his ob-

servations. Tlie fixed stars should all be reiluced to

Jan. 1. of the year ot obseivation : and for this purpose
Mr Wollaslon's Tables {^Fasckuluii) will lie found a real

treasure. A few observations, made with great care,

will always be more satisfactory than a greater number
made in a hasty or negligent manner. An instrument

of very moderate dimensions, skillully managed, may
often supply very valuable informal ion to the student.

A two feet transit circle, eitiier in one or two separate in-

struments, will determine the places of the planets

rather more correctly than the best tables ; and this

comparison will always be interesting, anil at l:ie same
time highly instructive to the astronomical student.

CHAP III.

On Transit Instruments.

A transit instrument is a telescope moveable in the

plane of the meridian, upon an houzontal axis, ler de-

termining the time when any celestial body passes the

meridian.

Sect. I. Description af Trayisii Inslriinients, as con-

structed by Air Troughton.

The transit instrun'ient as constructed by MrTrougfi-
ton, is represented in Fig. 1. Plate XLVil. wnere AA is

an achromatic telescope firmly fixed by the middle to a

double, conical, and horizontal axis BB. The pivots rest

upon angular bearings, called Y's, supported on two mas-
sive stone pillars D, D. These pillars are sunk many
feet into the ground ; and, to secure perfect stability, are

often supported by mason work. The floor E, which
surrounds them, is in no respect connected with the pil-

lars, but rests upon the walls of the observatory, which
are generally at a considerable distance from the transit

instrument. The stone pillar which supports the clock

is sometimes placed on the same foundation with the

other pillars.

The pivots of the axis BB are turned truly cylindri-

cal, and exactly of the same size, that they may be re-

versed in the Y's, in order to adjust the line of coUima-
tion of the telescope perpendicular to the axis. Each
of the Y's is placed in a dove-tailed groove, formed in a
piece of brass x. fastened to the stone pillars. One of

the grooves is horizontal, for adjusting the telescope to

the meridian, and the other vertical at t, for levelling

the horizontal axis when the Y is moved by the screw r.

Within each of the Y's the pivot rests in a small angular
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frame, containing two rollers. The pivot is suspended

by two wires h, u Ironi u lever /(, winch has a counter-

poise t/ to rcLeve the Y's of. the greatest p.irt of the

wejijht of the telescope and its axis. J5y shillinij ;hc

counterpoise to a greater or less disiancc from the ful-

crum, the instrument will bear wilh greater or less force

upon iis supports.

In order to point the telescope to any object on the

meridian, a small circle R, graduated upon its edge, is

fastened to the axis B, which carries an index wilh a

vernier, and also a sensible level S. By means of a slow

moiion apparatus, the index is set to the meridian alti-

Uulc ol tlie object, and the telescope is elevated or de-

pressed lill the bubble rests in the centre of the level.

As Uie Lelescope is nicely balanced upon its axis, it will

remain in this position, and the celestial body will ap-

pear w ilhin its held. On the upper side of the lelet-cope

is placed a long small lube KK, which is intended to re-

ceive a plumb-line when the telescope is placed in a ver-

tical position, for the purpose of levelling the axis. At
the ends of the tube arc placed two small microscopes e,

f, to examine the position of the plumb-line, w hich is oc-

casionally suspended in the tube from cither of the hooks

at ^' or /;. Two small screws are placed at g- and A, t6

bring the plumb-line into the centre of the upper mi-
croscope, and if it passes at the same time through the

centre of the lower microscope, the axis BB is truly ho-

rizontal. But if it does not pass through the centre of

the lower microscope, the position of the axis must be

altered by turning the screw r. If it is apprehended
that the telescope has been bent, by any violent shock,

from its perpendicular position to the axis, the plumb-
line may be suspended from the hook at the other end of

the tube. As aconsitlerable degree of labour attends the

application of the plumb-line, the adjustment of the in-

strument may be more speedily effected by a spirit level

suspended from the axis at L ; but the pluml)-line ought
always to be employed when extraordinary accuracy is

required. The adjustment of the transit instrument by

the piumb-line was formerly very tedious and difficult;

but the ingenious contrivance of Mr Troughton, which

we liave \io\v described, has greatly diminished the la-

bour of tlie practical astronomer, and increased the ac-

curacy of the adjustment.

The portable transit instrument constructed by Mr
Troughton, is represented in Fig. 2. of Plate XLVII. on

a much larger scale than the instrument in Fig. I. for

the purpose of exhibiting and explaining its construc-

tion. This instrument stands upon three feet screws
entered into a circle of brass A, A, which supports the

two vertical stand,-'rds B, B, steadied by obru|ue. braces

D, D, fastened to the central part of the circle A A. The
axis HH of the telescope P rests upon Y's at the top of

the two standards B, B, and lias two adjustments, one
for levelling tlie axis, and the other for placing the tele-

scope in the meridian. The circle L is fixed to the ex-
tremity of tlie pivot, which extends beyond the Y ; and
the two rodiithat tarry the verniers n, are fitted to the

extremity of the pivot in such a manner as to turn round
independent of the axis. The double verniers have a

third arm 6, which is connected in a vertical position

with the standard B, by means of a screw, and also a

small level attached to them for placing them truly ho-

rizontal. The verniers bcinsr thus placed in a horizon-

toi position, and screwed to the vertical standard, the

angle read off by t"em will always denote the altitude of

the telescope. By removing the screw through the arm

6, and fixing it on the opposite standard B', tlic axis of
the lelescope may be reversed in ils beariiijjs. The
telescope is provided with a diagonal eye-piece for ob-
serving stars n<;;ar the zenith ; and a level accompanies
the insirunieiil, ill order to place it horizontal, by being
applied to the pivois of the axis.

SeoTj. I '^..^i
O/i the method fjf uaing the TraiuiC Ifistru-

mcni^n^nd the Cluck for determiniug Right Asceneions.

The modern method of determining the situation of
objects in the heavens, depends on two meridional ob-
servations entirely of a dilfereiil nature. One of iheso
we have already sufficieiuly described ; the other con-
sists in delermiuing the ditference in right ascension
between the object and a meridian passing through some
given point of the equator, as iht vernal equinoctial

point. For this purpose, a transit instrument and a clock
are absolutely necessary; the former, howevcr,,may be
combined, and sometimes very advantageously, witii the
instrument intended to determine the zenith or polar

distances ; but as, in that case, the verifications are pre-

cisely the same as in the simple transit instrument, we
shall confine our observations entirely to .the latter. Be-
fore a transit instrument is attempted to be fixed in the
meridian, for the first time, it .will be advisable to have
the clock previously regulated to sidereal time ; and
the best method of doing this, is by takuig equal cor-

responding altitudes of the sun or of a star, before iheir

meridian passage.

Instruments proper for this purpose are either small
quadrants, or circular instruments ; and even a good sex-

tant, with an artificial horizon of quicksilver, will bo
found quite adecjiuto for the purpose. There are several

little attentions, however, requisite to be observetl in

pcrlbrmiiig this operation, and the first attempt will pro-

bably not be very successful. It v.ill be advisable always
to make choice of one limb of the sun, for instance the
upper, to avoid mistakes ; this will be the apparent lower
limb in the telescope. The instrument (suppose a (juad-

rant) siioukl be well adjusted, so as not to be deranged
by a considerable moiion in azimuth

; yet t'lis should
not be trusted to, but the plumb-line or level scrupulous-

ly examined before each observation. The time most
proper for the observation, is from two to four hours be-

fore noon. The sun should be brought into the tele-

scope, wilh its apparent lower limb a little above the cen-
tre wire; it will then appear to descend gradually to the

wire, and then pass below it, moving apparently at the

same time from west to east. The observer sl-.ould be
conveniently situated, so as to have the azimuth S( rew
and tangent screw both easily under command. Having
attentively considered the motion of tlic sun, by way of

gelling a clear conception of the subsequent process,

he is then to sen w the telescope forward, that is, to a
greater altitude, and to fix the index at some even divi-

sion, as the next 10' or 15' on the limb, according to the

graduations on his instrument. The level should then

be nicely examiin d and adjusted. The observer is theix

to listen to the beats of the clock, and to note the second

and fraction of a second, when the apparent lower limb

conies in contact with the middle wire ; or, what is still

more eligible, when the limb first appears below the

lowest edge of the micrometer wire, the l"lescope is then'

to be advanced another even division of It/ or la', and
the same operation repeated. Ten observatio'is care-'

fully made, will be sufficient; and no one should diffcir
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when calculated above half a second from the mean. In

the aftei'noon, the sun will appear to ascend as he passes

through tlic telescope, and some caution is requisite not

to lake one limb for the other. The whole disc of the

sun will now pass over the wire, and the moment to be
counted by the clock, is that in which the last visible por-

tion of the sun disappears from beneath the lower ptirt

of the micrometer wire. The morning altitud-''i are to-

I)e added each to the evening, as in the following ex-

ample. The mean result is to be corrected for the

ciiange of declination, and compared with the equation

of time for that day, if the clock is ref^ulated by mean
solar time ; and with the right ascension of the sun, if it

is regulated by sidereal time.

March 29, 1810.

Afternoon.
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andaLyrse; * Capricorni and a Cygni. These will be
foiiiiii c|Uitc suiliciuiu, uiiU will, when pioperiy exaniined,

detect an crroi- of oiic-tciitn of a second. VVl- suljjoin a

Table calculated for the latitude of Lomlon, with an ex-
planation of the pi'iHciple of the method as given by Dt-
lambre.

Method offinding ihe Dez'iation of a Tranf.it Instrument,
or Trannit Circle, from the Meridian, and the Correc-

tion to be afifdied to each Observation.

The instrument is supposed to be correctly verified,

and to describe a perfect vertical circle. If this vertical

circle is the meridian itself, every star, ai the niomeiu of

its passage over the central wire, will have its azimuthal

angle Z, and its hour angle A, each equal to zero ; but

if the instrument deviates from the true meridian, all the

observed stars will have the same azimuLlial angle Z ;

(equal to the horizontal angle of deviation ;) but all the

. ,11, 1 r c- A Sin. Z. Sin.

H

hour angles will be unequal ; for Sin. A~— -r; p- >

D being the declination, and H the zenith distance of

the star.

A and Z are always very small, and H~L—D ;

L being the latitude of the place. Therefore Azz
Z^itK(L—D)_2 ,g.^.^ L_Cos. L. Tang. D.) Let nz=i

Cos. D o /

Sin. L—Cos. L. Tang. D ; AzznT.. If two stars are ob-
served difl'tring in altitude, the first will give AlZTraZ,

the second A.':^n'Z, hence A

—

A'zZnT,—n'Z'^Z.iji—'i')Z;

p^ ^'
therefore Zrz —• Now let P be the calculated tran-

n—n

sit of the first star, and fi the observed transit ; then

A^P—•/;,inthe same manner A'^rP'—•//', therefore Z~
^ ———. -. Having thus found Z, we may easilv

/I—n
calculate Azz«Z, and A'rz«'Z, or the corrections for

each passage. Before the corrections are deduced from
these formulae, it will be advisable to correct the second
observed passage by the error of the clock, during the

interval deduced from its daily rate, which is supposed
to be ascertained. If Z is positive, the instrument devi-

ates to the east ; if negative, to the west. A—A' and Z
will be found in time, which is all that is requisite ; since

the equatorial interval of the micrometer wires is sup-
posed always to be known, and is usually numbered on
the head of the adjusting screw. In aMmuth instru-

ments, the value is easily determined by the azimuth
motion.

If D=L. ; then Sin. L—Cos. L. Tang.D—0, and the

correction zero, which is evidently the case when the

starpasses through the zenith. IfD^p^L; Cos. L. Tang.
D"::^Sin. L, the correction changes its sign, since on
the other side of thy zenith the vertical passes on the

.ether side of the meridian.

If D^:90^, the correction becomes infinite ; for if

there was the least deviation, a star, situated in the pole,

•would never pass the meridian, but such a star would
render all formulse urineccssavy.

A northern star passing under the pole, whose right

ascension is A and declination D, may be considcr( d as

a stai- whose right asc nsion'.s 180°-fA, and declitul'on

180°—D, in which case «—Sin. L—Cos. L. Tang. (180°

—D) Ii:Sin.L-f Cos. L. Tang. D. To calculate a table

of the values of??. D must be supposed to have all pos-

sible values, from -f 90° to 0, and from to —90°. The
values of D, which are useless for those southern stars

which never rise, will serve fur northern stars which are
always visible. It is in tbis manner that the following
Table is formed. The column marked Su/icrior servi>s
for stars which pass above the eiiuator, and above the
pole ; the column Inferior, ior tnose which pass below the
equator, or below the pole.

Example ofthe use ofthe annexed Table, April 1,,1810.

h ' "

Observed transit of Rigcl, ... 5 6 18 zz.fi
Calculated transit, or R. A. . . . s s 2A.fi— 1>

Clock too fast, or ditTcrence

Observed transit of Capclla,
Calculated transit, or R. A.

43.4rzP—

A

• ITS 3 26:^//
.=5 2 4i=:P'

Clock too f"\st, or difference . . . 45"

—

Y—h'
(P'_/i')_(p_^,— 1".6

With the declination 8° 26'r= of Rigel, column inferior,
take 0.86—??.

Witli the declination of Capella, 46" 47', superior co-
lumn, gives O.OSir??'.

Without attending to the signs, wc may easily recollect,
that the star nearest the zenith always requires the least
correction. In this example, 7?—?t'=0.85—0.08=0.78,

therefore Z—~ =2", and the correction for Rigil^

rr"0.86x2— 1".72; and the correction for Capella is,

0.08x2—0.16. By Rigel, therefore, the clock was 43".4

-f 1".72—45".12 ; and by Capella, 45"-l-0. 16=45". 16.

The transit observations of every evening should be
examined and corrected by this Table, and the slightest
deviation will be discovered, if the mean be taken of
several of Dr Maskclyne's stars.

Tablefor Ascertaining and Correcting the Deviation of a,

Transit Instrument.

Declina-
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the heavens, such as the diameters of the planets, 8tc. by
conipiclicucHng them between two delicate parallel fibres,

which are opened and snut by a mechanical contrivance

wiliiout cliangnig their parailclisni. The micrometer
along- Willi tlie eye-piece is fixed to the lube A ot the

telescope, by a screw ronnd tlie circular plate rf, (Fig. 1.

and ^.) Witr.in this plate is fixed a conie.ii ring cc, Fig.

3. screwed within a second ring 13, B, (Fig. 1. and 2.)

by three small screws, so that the conical ring acts as a

centre roujid which tlie whole eye-piece may be made
to revolV) (about the axis ol" the telescope, by means ol

a screw D, Fig. Land 2, working in teeth cut upon the

circumterence of the circle d. Tiie circumlerence of

the circle (/ is divided into degrees, for the purpose of

showing the inclination of the inicrometer. Into the

ring B, B, Fig. 1. and 2, is screwetl the common Huy-
genian eye-piece FG, Fig. 1. The principal part of the

micrometer is contained in the thin box EE, Fig. I, and
Fig. o, wliich slides freely through tiie square lioles in

the ring BB, that it may be maoc-to follow an object pass-

ing quickly through the field of the telescope. This
box, with one ot its sides removed, is repre'seiiled in Fig.

3, wiicie n, n is a fork of brass connected witn -a fine

screw, on the extremity o! which moves, in a fttnale

screw, tne nut L, united to the divided liead N. By turn-

ing the nut L, the fork ?;?!, which is fixed to the screw,
may be moved backwards and forwards without any la-

teral shake. Witliir, this fork is another fork &, which
in like manner may be moved backwards and forwards
by means ol the nut M, and divided head P, that move
upon anotner screw fixed to the fork o. Across the lower
sides oi each fork is extended a fine fibre, so that during
the motion of the forks tlie fibres Khail always r.ontinnc.

parallel. The lower siiles of the forks are made in such
amaimtr, that the fibres can just pass each other with-

out touching ; and at the moineni of their passage, they

must coincide so completely as lo appear like one fibre.

"When this is the case, the index points to tlie zero of

the scale e within the micrometer. A third fibre, lying

in llie direction of the screws, is fixed perpendicular lo

the other two fibres, for pointing out the direction in

which the angle is lo be measured. When the fibres

are sc-p-,iratcd to any distance, the angle which they sub-

tend will be found, from counting t'le number of revolu-

tions and pi.rts ol a revolution of tlie divided head N or

M,nccessai7 to bring the fibres to coincide. The num-
ber of seconds which correspond to each revolution of

the reads M or N, must be ascertained by actual ex-
per.ment, that is, by measuring a base, and observing
the space cemprcncnded between the fibres at that dis-

tance, when they are separated by so many revolutions,

or by observing the time employed by an equatorial star

in passing from the one wire to the otlier. A table is

then constructed to shew the angle corresponding to any
number of revolutions.

Let us suppose that it is required to measure the di-

ameter of the sun, and that it has been found by experi-

ment, that two revolutions of the divided head separate

the fibres to such a distance, as to subtend an angle of
one minute. Having directed the telescope to the sun,

turn round the micrometer till the lower limb of the sun,

in its motion through the telescope, just passes along
one of the parallel wires. Turn the divided head which
moves theotlier wire, till it is at such a distance from
the first that the upper limb of the sun just passes along

it. 'I'hc sun is therefore romp>-chended exactly between
the vviresj and tlic angle which they subtend is a mea-

sure of his diameter. Let the fibres be now brought
together, so that they appear in accurate contact, uid
suppose that it requires 6u turns, and 46 hundredihs of a
turn, to bring them to inis position. T.ien since two
turns ire enual to one minute, 6U.45 turns will be ecjual

to 30'.2J, or 30' 13",8, the diameter of the sua requn-ed.
In this case one of tlie parallel fibres has been u.eo as

the directing wire of the micrometer, bec.iuso tue iiia-

mcter measured is perpendicular to tue moiion of the

sun; but when wc wisr, to measure the dianieier of the
sun, which coincides witn tiie direction in wnicli he
moves, we nuist guide his upper or lower linib along
the directing fibre perpendicular to the parallel fibres,

and then separate the fibres as before.

By considering the principles upon which the pre-

ceding instrument is constructed, it will be readily seen
that it is liable lo numerous sources of error. Tnc dif-

ficulty of finding the real zero of the scale; the error
arising from a want of parallelism in the fibres, or from
a lateral shake in the forks whicli carry tnem; liie ae-
flt-ction of light which takes place when tne fibres are
near each other; the coniplicaled structure ot, tne in-

strument, and the minuteness of its parts; and, above
all, the diffiiulty of procuring screws in wiiich me dis-

tance ot the threads is r^lways the same, are very scrums
objections a?^-aiust the accuracy ol the wire nncroni.:ter.

In ordtrto ren.ove these soiuxes of error, and give sun-

plicity 10 the micrometer, Dr Brewster has proposed to

coi. struct the instrument on optical instead oi mechani-
cal principles.

If we wish to comprehend the diameter of the moon,
between a pair of wires, it is obvious that the same ef-

fect is preduced whether wc vary tlie distance of the
wires till they contain the lunar disc, or keep them ab-
solutely fixed, and expand or con;r;iet the image of the
moon till she exactly fills the space between the wires.

The change of magnifying power which is necessary for

thi, purpose, becomes a measure of the angle requiied.
The principle, therefore, upon which the instrument is

founded, is to increase and diminish, by an optical con-
trivance, tiie angle suljtcnded by a pair of wires aiisolute-

ly fixed in the anterior focus of the first eye-glass of a
telescope. In order to aceoniplisn this purpose, the

change in the magnifying power must be pro.lucetl in a
part of the telescope anterior to the place of the wires,

which may be done either by varying the distance be-

tv.'een the two parts of the achromatic eye-piece, or by a
second objecl^ glass, moveable between the original ob-

ject glass and its principal focus. When the two object

glasses are in contact, tlie magnifying power is a mini-

mum, and the wires subtend their greatest angle; the

magnifying power increases, and the angle of the wires

diminishes as the object glasses are separated ; and when
the moveable lens coincides with the principil focus of

the original object glass, the ma^-.ifyinu; power reaciies

its maximum, and the wires subtend their smallest angle*

The scale which measures these vai'iations, is always

equal to the length of the telescope, and is besides a
scale of equal parts, the changes upon the angles being

always proportional to the change in the distance of the

object glasses For if we make F~ the fiical leiigih of

the moveable lens, i!i:n the distance of the lens fro n the

focus of the object glass, and A the le.'st angle subtend-

ed by the wires, we shall have, from tiie principles of

optics, A-f^ ~«, or the angl6 subtended by the wires

for any distance *. If the angle a is given, then we shall
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, and if we suppose « to receive the in-
, F*—FA

have b~ -—
A

crements fi, 2;8, 3/3, so as to become successively «+/3,
«-|-2/3, «+3/3) we shall have

F«+F/3—FA6~

6'=
Fa-i-2F/3—FA

*- A •

So that the difTercnt values of b are in aridimctical pro-

gression, while the angle a varies according to the same
rate, and therefore the scale which measures these incre-

ments must be a scale of equal parts.

In an instrument of this kind already constructed, the

length of the scale is 15 inches, the interval between the

two e;ctreme angles about 3 degrees, and a variation of

5 seconds is distinctly visible in the scale. 13y increasing

the focal length of the moveable lens, the accuracy of the

instrument may be increased to any degree, and we
may have a whole inch to measure a variation of a single

second.

In the Gregorian telescope we are enabled to apply the

principle with singular advantage, and what may appear

at first sight paradoxical, we can actually convert a Gre-
gorian telescope into a very accurate micrometer, with-

out the aid of any additional apparatus. Those who are

acquainted with the theory of this instrument will readily

perceive, that its magnifying power may be increased

merely by removing the eye-piece from the great mirror.

A pair of fixed wires, therefore, may be made to subtend

different angles by varying the distance between the

eye-piece and the large speculum; and if the units of

the scale are fixed by actual experiment, we obtain a

micrometer which is liable to no source of error what-

ever. If there are any errors in the centering of the mir-

rors or lenses, or any inequalities in the motion of the

eye-tube, they are all corrected in the construction of the

scale, and therefore cannot affect the angles which are

measured. A full account of these new micrometers

will be found under the article Micrometer, or in a

work which will soon be published, entitled, ^ Treatise

on .AV7U Philosophical Iiintrumcnts.

Sect. II. Dcscrijitioii of the Divided Object Glass

I^Iicrometer.

The divided object glass micrometer, or double image
micrometer, as it is sometimes called, is represented in

. two different positions in Fig. 4. and 5. of Plate XLVIII.
as constructed by Mr Dollond. If we suppose an object

glass of a telescope cut into two equal jjarts, each of the

segments will form a separate and distuict image of the

sun, moon, or any other object. If the two st-gments are

replaced in their original situation, the centre of the di-

ameter of the one coinciding with the centre of the di-

amettrof the oUu-r, they will make one object glass, and

consequently form only one image. If the two centres

are separated a little, two images of tlic sun, for exam-
ple, will be formed, the one overlapping the other. By
continuing to separate the centres of the set^ments, the

two images will separate, till, at a certain distance of the

centres, they will be completely separated, and appear

in contact with each other. When this happens, the

distance between the centres of the semilenses, or seg-

ments, will be a measure of the diameter of the sun ; the

Vol. II. Part II.

angle corresponding with a given distance of their cen-
tres having been ascertained by experiment, as in the
case of the wire micrometer.
The object glass micrometer is attached to the end of

a telescope by a brass ring A, which exactly fits the end
of the tube. Around the end of this ring is a circle of
teeth, which engage with the leaves of a pinion contain-
ed in the circular box 15, and ivn-ned by the square cen-
tre a, for the purpose of giving to the whole micrometer
a rotatory motion round the axis of the telescope. The
cii-cle of teeth is covered by a circular plate 6, screwed
to the brass plate DD, which is the frame of the whole
instrument.

In Fig. 5. is a front view of the micrometer placed at

the end of the telescope R. The plate DD in Fig. 4, is

represented by D in Fig. 5, on the front side of which
the two semilenses EF, FF, are made to slide in grooves,
without any lateral shake between the pieces of brass d
and e placed over the toothed rack e, e. These semi-
lenses are fitted into brass frames, the straight sides of
which, mn, fitj, slide along each other, and are made as

thin as possible, to prevent any loss of light in the tele-

scope. Beneath each of these pieces of brass is placed
a pinion, which works in the teeth of the rack, and moves
the semilenses backwards and forwards in their grooves
upon the plate D. The arbor of the pinion lias a key L,
which is connected by means of an universal joint, with
a handle M, sufficiently long to reach the hand of the

observer when looking through the eye-piece of the

telescope. A key, and universal joint and handle of the

same kind, are applied to the arbor a, Fig. 4, for turning

round the whole micrometer.
The distance between the centres of the semilenses,

and consequently the value of the angle measured, is

read off from the scale fti], divided upon the straight

edge of the frame that contains the semilens FF, by

means of a vernier s, fastened by two screws to the other

semilens EE; so that it can be adjusted to the zero of

the scale when the two centres of the lenses coincide,

and the object appears single. Another scale at d, about

half the size of the former, is employed to set the lens

FF, as nearly as can be guessed, to the angle which is

to be measured. The other lens is then moved by the

handle M, (the handle M is represented hi the wrong
side in the Figure, as it could not have been shown had

it been drawn in its proper place,) till the two images

of the object are in contact. In making use of this in-

strument, care should always he taken that the centres

of each segment are, as nearly as possible, equidistant

irom the axis of the tube. Tlie divided object glass

micrometer possesses an important advantage over the

wire micrometer, in being able to measure angles or di-

ameters in every direction; whereas the wire microme-

ter can measure them only in a direction at right angles

to the direction of their apparent motion. As llic two

images, however, are formed only by semilenses, they

are not so perfect as coidd be wislied, and, on this ac-

count, their exact contact cannot be accurately ascer-

tained.

Mr Ramsden proposed to construct double image mi-

crometers for Cassegrainian r< fleeting telescopes, by bi-

secting the small mirror, and separating the two seg-

ments bv means of an appropriate apparatus. He pro-

posed also to divide the third eye-glassof an acliromatic

eye-piece, and to srpariite the segments as in the divi-

ded object glass micrometer. None of these contriv-

ances, however, seem to have been employed by practi-

4 S
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cal astronomers. A full account of them will be seen in

the Philos'jfihical Transactions for 1779.

The principle proposed by Dr Brewster for a new
wire micrometer, may be applied with great success to

the divided object glass micrometer. In this case the

moveable object glass consists of two semilenses, having

their centres at an invariable distance. Two imuges ot

the object are thus Ibrmed, and these images separate

and approach each other, and are consequently brought

into contact by varying the distance of the semilenses

from the first object glass. The scale is one ot equal

parts, and is equal to the focal lengih of the fixed ob-

ject glass. The same contrivance may be applied to a

reflecting telescope, by bisecting the small mirror, and

fixing the segments at an invariable distance. The sepa-

ration and approach of the images is then effected by

varying the distance between the eye-piece and the

great speculum. A similar result may be obtained by

bisecting the third lens of an acromatic eye-piece, and

separating the image formed by the fixed segments by

means ol a moveable object glass.

A micrometer different from any of the preceding,

but connected with the subject of this Section, from its

depending on the contact of two images, has been re-

cently constructed by Dr Brewster. The object of the

instrument is to measure the angle subtended by two lu-

minous points. For this purpose, the object glass and
eye-piece of a common achromatic telescope are placed

in a lube or tubes about ten inches longer that what is

necesssary for common purposes. A scale, divided into

equal parts, and having the zero in the middle of it,

slides in a groove in one of the tubes, so that the index
points to the zero of the scale, when the telescope sees
distinctly the luminous points whose angle is to be de-
termined. When the index is adjusted to zero by the

luminous points appearing very distinct through the tele-

scope, shorten the telescope by pushing in the tube
which contains the scale, and the two luminous points

will swell into circular images of light, till they appear
in accurate contact. The quantity by which the tele-

scope has been pushed in, pointed out by the index upon
the scale will be a measure of the angle subtended by
the luminous points. The same thing may be done by
pulling out the tube which contains the scale. As there
may be some dilTicuily in ascertaining the exact zero of
the scale, it would be preferable to place the zero, not
in the middle of the scale, but at the end next the eye.
Let the tube be then pushed in till the images come in
contact, and in this situation put the index at zero.
Draw out the tube beyond the principal focus till the
circular images are again in contact, and the index will
point out the measure of the angle. By this method of
donstructing the scale, it liecomes twice as long as
before, and we get rid of the difficulty of finding the
zero.

A very ingenious double image micrometer has been
invented by Dr Maskelyne, which he calls the prismatic
micrometer: Tlic double images are formed by two
prisms placed within the telescope, and moveable be-
tween the object-glass and its principal focus.
An instrument of nearly the same kind has been pro-

posed by the Abbe Rochon, in which the double image
is pi cifluced liy .-\ prism of Iceland chrystal. A complete
accouit of these micrometers, and of the lamp microme-
ter of Dr Herschel, will be found under the article Mi-
OROMETER.

Sect. III. On Angular, or Position Micrometer^.

The object of the micrometers which have already

been described, is to measure angles when the eye is

placed at their vertex. It is sometimes of importance,
however, to measure the angle formed by two lines when
the eye is above the place of the angle, and for tliis pur-

pose the angular micrometer has been constructed. The
position micrometer of Dr Herschel consists of a fixed

wire, and of a movea-bU one, which, by means of a proper

apparatus, is turned round in the field of the telescope,

so as to form every possible angle with the wire wliich

is fixed while it indicates at every position of the move-
able wire the angle which it forms. Dr Herschel em-
ployed this instrument for measuring the angle which
a line, joining the two stars that compose a dot^ble star,

forms with the line of their apparent motion. The mi-

crometer was placed in such a position, that the larger

star moved along the fixed wire, and the moveable wire

was turned round till it passed through the two stars.

The angle pointed out on the scale was the angle of

position required. Dr Herschel suspected, that the

smallest of the stars tliat compose a double star revolved

round the greater, or rather round their common centre

of gravity ; and by means of this instrument, he found,

that in the double star of Castor this revolution was per-

formed in 342 years.

Instead of employing moveable wires for the position

micrometer, Dr Brewster has constructed two instruments

of this kind, in which they are completely laid aside.

The direction of the star's motion is pointed out by a

fixed wire ; but in the one instrument, the angle formed
by the line joining the double star with the fixed wire,

is determined by the position of a moveable reflector,

when the direct and reflected images coincide ; and in

the other instrument, by the rectilineal position of the

double images of the stars. These instruments shall be

fully described under the articles Goniometer and Mi-
crometer.

Sect. IV. On the I^ucid Disc, or Illuminated

Projcctiun JMicrometer.

In measuring the visible disc of small luminous bo-

dies, such as the Georgium Sidus, the satellites of Ju-

piter and Saturn, and the four new planets Ceres, Pallas,

Juno, and Vesta, Dr Herschel and Mr Schroeter have

employed a new kind of micrometer, called by the for-

mer the Lucid Disc Alicro/neter, and by the latter the

Illuminated Projection Micrometer. This instrument is

nothing more than a white illuminated circular disc,

which is viewed by one eye while the other looks at the

object through the telescope, and projects that image
upon the lucid disc, which is luoved to such a distance

from the eye that the image seen in the telescope ex-

actly covers the lucid disc. The distance, and the dia-

meter of the lucid disc being known, we obtain the an-

gle subtended by the lucid disc ; and this angle being

di^ided by the magnifying power of the telescope, gives

us the angle subtended by the disc of the planet. The
results which have been obtained by Dr Herschel and

Mr Schroeter in measuring the diameters of the new
planets with the lucid disc micrometer, are too widely

different to inspire us with much confidence in the ac-

curacy of this instrument. It will appear from p. 600-1.

et set/, that the results of Schroe er's measurcinents of

the new planets are often eight times greater than those
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of Herschel. Schroeter explains this remarkable differ-

ence, by maintaining, that the projection micrometer
used by Dr Herschel, was placed at too great a distance

from tne eye; and, from a variety oi experiments made
with this instrument, he concludes, that to a long-sight-

ed person, the illuminated projection disc ought never
to be removed farther trom the eye than ciglu English

feet, and that when the distance exceeds this, the result

of the measurement will be too small by a quantity de-

pending on the augmentation of the distance, on the de-

gree of illuiiiination, and on the state of the observer's

eye. See Phil. Trans. 1783, p. 4; 1793, p. 201; and
Scroeter Lilienthalische Btobachtuvgcn dtr neu entdeck-

en Planeten Ceres, Pallas, tind Junu, §56, p. 138.

Sect. V. On the Fibres profier for Alicrometers and
Transit Instruments.

In the micrometer coastructed by Huygens, the body,

whose diameter was required, was comprehended be-

tween the edges of two plates of brass. Silver wires,

and sometimes hairs, were afterwards substituted in-

stead of the plates, and continued to be used till about

the end of the last century. The hnest silver wire ever

made was drawn in France to the thickness of j-^-g of

an inch. The piates used for this purpose, and the se-

cret of making them, are said to have been lost amid the

the convulsions of the revolution. The smallest silver

wire which is made in this country does not exceed g^
of an inch.

The impossibility of obtaining silver wire of a diame-
ter small enough for micrometers, has induced Mr
Troughton to use the web of the spider, which he has

found so fine, opaque, and elastic, as to answer all the

objects of practical astronomy. We are informed, how-
ever, by this celebrated artist, that it is only the stretch-

er, or the long line which supports the web, that pos-

sesses these valuable properties. The other parts of the

web, though equally fine and elastic, are very transpa-

rent, and therefore completely unfit for micrometrical

fibres. The difficulty of procuring the proper part of the

spider's web, has compelled many opticians and practi-

cal astronomers to employ the raw fibre of unwrought
silk, or, what is much worse, the coarse silver wire which
is manufactured in this country. But whatever be the

comparative advantages of these different substances,

they are all liable to the error arising from the inflexion

of light, which renders it impossible to ascertain the ex-

act contact between the fibre and the luminous body.

This disadvantage has been experienced by every astro-

nomical observer, and has always been considered as in-

separable from the wire micrometer. The writer of this

article succeeded in obtaining a delicate fibre, which re-

moves the error of inflexion, while it possesses the re-

quisite properties of opacity and elasticity. This fibre is

glass, which is so exceedingly ductile that it can be

drawn to any degree of fineness, and can always be pro-

cured and prepared with facility ; a circumstan<;e of no
small importance to the practical astronomer, who is

frequently obliged to send his micrometers to a great

distance to be repaired.

It is evident, that this vitreous fibre, when drawn from

a hollow glass tube, will also be of a tubular structure,

and that its interior diameter mav always be regulated

by tlie interior diameter of the original tube. When the

fibre is formed, and stretched across the diaphragm of

the eye-piece of a telescope, it will appear perfectly

opaque, with a delicate line of light extending along its

axis. This central transparency arises from the trans-

mission ol tlie incident light through the .nterior hollow
tube ; and since this tube can be made of any calibre, wc
can also increase or diminish the diameter of the lumi-

nous streak. In a micrometer which we have fitted up iri

this way, the glass fibres are abeui tlic 12uOth part of an
inch in diameter, and the frmgc of light which stretcnes

across their axis, is distinctly visible, thougli it does not

exceed in diameter the 3000th part of an inch. In using
these fibres for measuring the angle subtended by two
luminous points, whether they be two stars, or the op-
posite extremities of a luminous disc, we may, as has
hitherto been done, separate the fibres till tne luminous
points are in contact with their interior surfaces ; but, in

order to avoid the error arising frotn inflexion, we woulcf

propose to separate the fibres till the rays of light issu-

ing from the luminous points dart through the transpa-

rent axes of the fibres. The rays, thus transmitted, suf-

fer no inflexion in passing through the fibre to the eye ;

and besides this -advantage, we have the benefit of a

delicate line, about one-third of the diameter of the fi-

bre itself

On some occasions the writer of this article has em-
ployed the fibres of melted sealing wax, which may be

made extremely fine, though not of such a regular dia-

meter as silver wire, or the fibres of glass.

For farther information on astronomical instruments,

see ClRCLE,CLOCK,EqUATORIAL, MiCROMETER, QUAD-
RANT, Sector, Telescope.

BOOK II.

On Astronomical Calculations.

The length to which this article has extended, pre-

vents us from treating the subject of astronomical calcu-

lations with that fulness of detail which its importance
might seem to require. We must, therefore, confine

ourselves to a few remarks on the construction of astro-

nomical tables ; on the solution of astronomical prob-

lems, connected with the circles of the celestial sphere ;

and on the method of computing the true times of new
and full moons and eclipses, from the Tables given at

p. 736.

CHAP. I.

On Astronomical Tables.

In constructing tables for computing, at any given in-

stant, the places of the sun, moon, and planets, the first

step is to determine, from a series of accurate observa-

tions, the time in which tliose bodies describe a space

of 360 degrees, or perform a complete revolution round

the sun, or the primary planet. When this important

element is exactly ascertained, we can easily find, by

simple proportion, the space which the planet describes

in any number of years, months, days, hours, minutes, and

seconds, upon the supposition that it moves uniformly,

or describes equal spaces in equal time, in the circum-

ference of a circle. This is called the mean ^lOtion of

the planet. The next thin;; to be settled is the epochs,

or radical places, of the planet, which is nothing more

than its longitude, upon the supposition of its motion

being uniform, at certain epochs of time, from which the

calculations are supposed to commence. These epochs,

or mean longitudes, are generally put down in astrono-

mical tallies for the noon of the first of January of each

4 S 2
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vear. These elements arc all that would be necessary

for computing the loiigituele ol a planet, il' it nwved uni-

formly in a circular or'oit ; but as all the bodies of the

solur svsleni move in elliptic orbits round the sun, or

their primary planet, placed in one of the foci, we must

next determine the form of their orbits, ur the nature ot

the ellipse which they describe. This may be done in

the case of the sun and' moon, by observing the variations

in their apparent diameter during a complete revolution

;

their distance from the earth being in\*ersely propor-

tional to the angle v.'hich they subtend. The ratio of

their greatest and least diameters is a measure of the re-

lation between their greatest and least distances, and

consequently enables us to ascertain the eccentricity of

Wieir orbits. The same result may be obtained, by ob-

serving the spaces described by the planets during equal

intervals of time. As the areas described by the radius

vector of a planet are proportional to the times, equal

areas will correspond to etjual angles, if the planet moves

in a circular orbit. The observed inequalities, therefore,

in the case of an elliptic orbit, being the effect of the ec-

centricity of the orbit, will enable us to determine that

important element. If we therefore suppose, as we have

done in p. 614, in the explanation of the second part of

the equation of time, that the real planet moves with dif-

ferent velocities in an elliptical orbit, while a fictitious

planet sets off from the perigee at the same instant, and

describes a circular orbit, with an uniform motion in the

same time that the real planet describes the elliptic orbit,

we shall obtain a simple explanation of the inequalities

arising from the elliptical motion of the body. As the real

planet sets out from P, Plate XLI. Fig.l 1- with the great-

est velocity, it will get before the fictitious planet, and

when the former has reached S, the latter will be only

at .5 ; so that, to an inhabitant on the central body at E,

the difference between the two places of the planet, or be-

tween its true and mean place, will be the angle SE?,

which is called the equation of the centre, and which ob-

viously increases while the planet moves from P, where

it isO,'to its mean distance about S, where it is maxi-

mum. At S, the velocity of the planet is nearly the same

with the mean uniform velocity with which the fictitious

planet constantly moves; but it then begins to diminish,

and continues to diminish till it reaches the apogee A,

where its motion is slowest. The fictititious sun at .s

now begins to gain upon the real sun, and makes up

with it at a, where the equation of the centre vanishes,

having diminished during the motion of the body from S

to A. In the motion of tlie planet from P to A, the true

place S of the planet is always before the mean place .s,

so that the equation of the centre must be added to the

mean longitude, to obtain the true longitude. The ve-

locity of the fictitious planet at a being greater than that

of the real planet, it gets before it, and arrives at »' when
the latter has only reached S'. The equation of the cen-

tre is now S'Ei', a maximum having gradually increased

from the apogee A. The velocity of the real planet now
becomes greater than that ol the fictitious one, so that

it constantly gains upon it, till they both arrive at the

same instant at P, where the mean and true places coin-

cide, the equation of the centre having diminished from

S to P. During the motion of the planet from A to P,

the mean place has been farther advanced than the true

place, and therefore the equation of the centre must be

subtracted from the mean longitude, to obtain the true

longitude of the planet. Tlie equation of the centre ob-

viously depends on tUe mean anomaly of the planet, or its

distance from the apogee, which, in all the primary planets

except Venus, has a motion according to the order of the

signs. By determining, therefore, the place of the apo-

gee, and subtracting its longitude from that of the planet,

we obtain the mean anomaly of the planet, with w hich,

as an argument, we find from the tables the correspond-

ing equation of the centre, which, applied to the mean
place of the planet, gives its longitude in an elliptical

orbit. This result would be the true place of the planet

in its orbit, if its motion were not influenced by any dis-

turbing force; but, owing to the mutual action of the

planets, their motions are sometimes accelerated and re-

tarded, and therefore the longitudes of these bodies must
be still farther corrected.

From the magnitude of the force which the sun exer-

cises over Mercury and Venus, the motions of these

planets arc not sensibly affected by the action of the

earth or the superior planets. The motion ol the earth

is disturbed by the action of Venus, Mars, Jupiter, and
Saiuin, the maximum of each of the corresponding equa-

tions being lo", 6", 12". 5, I". The motion of Mars is per-

ceptibly afl'ected by the action of Jupiter, Venus, and the

Earth, so that his longitude must be corrected by cor-

responding equations. Besides the great inequality in

Jupiter's motion, produced by the action of Saturn, and

amounting in 1810 to + 20'3o".5, there are ten other in-

equalities arising from the same cause, the sum of all

their maxima amounting to nearly twelve minutes. The
great inequality of Saturn, arising from the action of Ju-

piter, amounts in 1810 to —.18' 6". 6, and the other six

equations arising from the same cause, amount at their

maximum to 19' 57". The Georgium Sidus is disturbed

by the action of Jupiter and Saturn, but their effect is

so small, that the sum of all the seven equations at their

maximum is only 7' 20". The motion of the moon is

more powerfully deranged than that of any of the pri-

mary planets. The equations arising from the action of

the earth and sim, amount, in the tallies of Burg, to no
fewer than twenty-eight. The nature and causes of the

chief of these equations have been already explained un-

der PInjsical Astkoxomy.
In determining the places of the planets, wc must

compute also their latitudes or distances from the eclip-

tic, which must evidently depend on the distance of the

planet from its node. As the nodes of all the planetary

orbits liave a retrograde motion along the ecliptic, the

radical place of the node, or its position at any particu-

lar time, must first be ascertained, and its retrograde

motion being known, we can obtain the longitude of the

node at any given instant, and consequently the distance

of the planet from the node. When the distance from

the node is 0, the latitude will be 0; and when the dis-

tance from the node is a maximum, or 3 or 9 signs, the

latitude is also a maximum, or equal to the inclination

of the pU.net's orbit to the ecliptic.

The places of the primary planets, computed in the

manner whic*!! we have described, are evidently their

heliocentric places, or their places as seen from the sun :

The geocentric place of the planet, however, or its place

as seen from the earth, may be easily found by the reso-

lution of a triangle, formed by lines joining t!ie sun and

planet, the sun and earth, and the planet and the earth.

The angle at the sun is equiil to the difference between

the heliocentric longitude of the earth and the planet.

One of the sides of the triangle is equ^l to the distance

of the earth from the sun, and the other is eqinl to the

distance of the planet from the sun; so that from these
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ilata, the angle formed ai tlic sun, or the difference be-

tween the geocentric place of ilic sun, and the geo-

centric place of the planet, may be easily ol)laincd ; or

we may obtain the angle formed at tlie planet, which is

the difference between its heliocentric and geocentric

place.

CHAP. II.

On the Solution of Astronomical Problems.

The solution of astronomical problems, relating to the

circles of the celestial sphere, depends upon the princi-

ples of Spherical geometry and trigonometry. The
method which is employed for this purpose will be un-

derstood from a few examples.

Pros. 1.—To Jind the sun's right ascension and decli-

7ialion, his longitude and the ublicjuity of the eclijttic

being given,

Examfile. Let it be required to find the sun's right

ascension and declination on the 21st of April 1811, his

longitude being 1'0°27'42", and the obliquity of the

ecliptic 23° 27' 42".5.

In Plate XLI. Fig. 12. let VE^S. be the meridian of

the celestial sphere, &E. the equator, EE the ecliptic,

PsaS a circle of declination passing through the poles of

the equator, O the vcrjial equinox, and EOjE the ob-

liquity of the ecliptic. The sun being supposed in the

point s of the ecliptic, his longitude is evidently O.s, his

declination sa north, and his right ascension nO. In the

spherical triangle Osa, therefore, right angled at a, we
have the side 0.s, and the angle aOs, to find the sides

oO, as. Consequently, by the principles of spherical

trigonometry, we have,

For the Declination.

As radius • 90° 0' o" 10.000000

Is to the sine of Os the sun's Ion. 30 27 42 9.704975

So is the sine of the obliq. aOs 23 27 42.5 9.600033

To t!ie sine of the dcclin. as II 38 40.6 9.305008.

For the Right .'Iscension.

As radius 90° O' 0" 10.000000

Is to tang, of Os the sun's Ion. 90 27 42 9.769484

So is the COS. of the obliq. aOs 23 27 42.5 9.962601

To tang, of the R. ascen. cO 28 21 7.1 9.732083

In a similar manner we may find the sun's longitude,

when his declination, or his right ascension, and the ob-

liquity of the ecliptic, are given.

Prob. II.—To fnd the Amplitude of any of the ce-

lestial B'jdies.

F.xam/ile. Let it be required to find the amplitude of

anv of the celestial bodies whose declination is 11° 38'

40". 6 N, for the latitude of 56° north.

In Fig. 12, let m s 7i be the parallel of declination, in

which the sun or star is carried during its diurnal mo-
tion, let H H be the horizon of the place, P the north

pole, P )• S a circle of declination passing through the

point r, where the body descends below the horizon or

rises above it. Then in the triangle DOr, we have the

anijle DOr equal to the col.\titude, or 31°, (POH being

the latitude or the h.eight of the pole,) I'lid Dr the sun's

declination, to find rO, the distance of the point of the

horizon, where the body rises or sets from the cast or

west points.

As the sine of the co. lat.

Is to the sine of the sun's dcel.

So is radius or sine of ODr

693

34° C 0" 9.747562
1 1 38 40.6 9.305009

90 0.0 10.000000

To the sine of Or the amplitude 21 9 31 9.557447

In this manner. Table LVI. was computed for differ-

ent latitudes and different degrees of declination.

Prob. III.— To find the Ascensional Difference and Se-
midiurnal Arc of the celestial Bodies.

Let it be required to find the ascensional difference

and the semidiurnal arc of any of the celestial bodies,

whose declination is 1 1° N. for the latitude of 56°

north.

In the triangle DOr, we have the angle DOr equal to

the colatitude of the place, and Drthe sun's declination,

to find OD, tlie arch of the equator, intercepted between
the circle of declination PrS, and a great circle Pc/S, per-

pendicular to the meridian, whicii arch, when converted
into time at the i-ate of 15 degrees per hour, is equal, in

the case of the sun, to the time which elapses between
his rising and setting at six o'clock; but in the case of

the planets and stars, it is equal to the difference be-

tween their semidiurnal arcs and 6i..

As radius 90° 0' 0" 10.0000000

Is to tang, of latitude 56 10.1710126

So is tang, of declin. U 9.2886523

To sine of OD the asc. diff. 16 45 9.4596649

The arch OD of 16" 45' converted into time, gives 1''7',

which, added to 6 o'clock in the evening since the de-

clination and latitude are both north, and subtracted from
6 o'clock in the morning, gives 7'' 7' for the setting of

the sun, and 4'' 53' for the time of his rising. If the

body is a planet or star, then 1'' 4'+6''~7'' 7', the semi-

diurnal arc, or the time that elapses between their rising

and setting, and their southing. By adding and subtract-

ing therefore the semidiurnal arc from the time of their

southing, we obtain the time of their rising and setting.

In this manner, Table LV. has been computed for

different latitudes and different degrees of declina-

tion.

Prod. IV.— To fnd the longitude and latitude of any
celestial body from its right ascension arid declina-

tion.

This problem, which is of very great importance in

practical astronomy, may be solved in several ways. Let

«, Plate XLI. Fig. 13. be the place of the planet or star,

EE the ecliptic, &E. the equator, P.sS a circle perpen-

dicular to th^- etiu.aor, and /;*(/ a circle perpendicular to

the ecliptic ; then OR will be the right ascension, «R the

declination, OL the longitude, and sL the latitude of the

body. Now in the triangle .vOR, right angled at R, we
have by the principles of spherical liisoiiomctrv. Rad :

Sine ORrzCol. .^R : Cot. .vOR ; and .sOR=p=.£O.E::z:*OL.

In tlie same triangle we have Cos. .vOR : Rad.zzTang.
OR:Tang. O.t; and in the triangle .vOL, Rad. : Cos.

sOLrrTang. Os : Tang. OL. Then, by inversion, alter-

nation, and equalitv of ratios, we have Cos. «OR : Cos.

sOL—Tantc. OR /Tana;. OL, consequently, Cos *OR
X Tang. OLrrCos. sOL X Tany;. OR, and the tan-

gent of the lontritude of the body, or Tang. OL~
Cos. .sOLxTant;. OR _, _ , _. ^,

"=:r^:: . Then Rad. : Sm. OL— Tang.
Cos. aOR
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sOL : Tang, sh, hence the tangent of tlie latitude of the

, _ Tang. .OLxSm. QL
body, or Tang. 6L_ ^—

j

.

A more ingenious and expeditious solution of this

problem has been given by Dr Maskelyne, from which

he deduces the following rule.

1. Log. Sin. right ascension + Cot. declination—10~
Col. of arc A, which is of the same name as the decli-

nation, viz. nonh or south.

2. Call the obliquity of the ecliptic south in the first

six signs of right ascension, and nurl/i in the last six.

Suppose the sum of the arc A, and the obliquity of the

ecliptic, according to their proper titles, to be called B.

This arc B will have the same title with the arc A and

the obliquity, if they are of the same name ; but if the

one is north and the other south, the arc B will have the

title of the greater, and in this case will be equal to

their difference.

3. The arithmetical complement of Cos. arc A+Cos.
arc BxTang. right ascension:i:Tang. of the longitude,

which is of the same kind as the right ascension, unless

the arc B is greater than 90°, when the longitude found

must be subtracted from 12 signs.

4. The sign of longitude + Tang, arc B—10~Tang.
of the latitude, which is of the same name as the arc B.

If the longitude found be near 0° or 180°, substitute, in-

stead of the sine of longitude in the last operation. Tang,
longitude -f Cos. longitude— 10; and then the formula

for the latitude will be, Tang. longitude+Cos. latitude

-J-Tang. arc B—20~Tang. latitude.

In order to illustrate this rule by an example, let us

suppose it required to find the longitude and latitude of

a star, whose right ascension is 5' 2° 48', and declination

12° 25' north, the obliquity of the ecliptic being 23° 28'.

Sine of right ascension 5' 2° 48' 9.6600093

Cotang. of declination 12 25 10.6572434

Cotang. of arc A north 25 43 10.3172527

Obliquity of ecliptic south 23 28

Arc B, north 2 15 9.9996650

Arith. comp. of cos. arc A 0.0452989

Tangent of right ascension 9.7109041

Tangent of longitude, 29° 41', or 5' 0° 19' 9.7558680

For the latitude we have,

Sine of longitude 9.6947859

Tangent of arc B 8.5942832

Tangent of latitude, north, 1° 6' 53" 8.2890691

The limits of this article will not permit us to dwell

longer on this subject. The few problems which we
have given may be sufficient for illustrating the method

of solution,- and will enable the reader to apply it to other

problems of the same class.

CHAP. III.

On the Calculation of EcUjiscs.

Sect. I. Method of finding when the Sun mid Moon
are eclipsed.

As the moon cannot be eclipsed unless she is within

1
8° of her node at the time of full, nor the sun eclipsed

if the moon is more than 12° from her node at the time

of new moon, it will be necessary to determine the

moon's distance from her node at every new and full moon,

and to select those at which her distance from it is within
the given limi.s. Lei it be required, for example, to

find the number of eclipses in the year i811. From Ta-
ble 1. p. 736, take out hom the Table the time of new
moon in March, and the sun's mean distance from the

moon's ascending node, thus :

Dist. from J Asc. Node

1811 March 24th, 4^9' 17" 6' 5° 5' 3/'.4

from which it appears, that, at the mean t.me of new-

moon on the 24tu of March, the sun, and consequentlj

the moon, is within 5° 5' 32".4 of her descending node,

which being less than 18", the sun will be eclipsed at

that time. By calculating the time of the apparent con-

junction of the sun and moon, however, it will be found

that this eclipse is invisible at Greenwich, as it does not

begin till after the sun has set. By subtracting ^ a luna-

tion at the bottom of Table III., from the number for

March 24th, we shall obtain the mean time of full moon
in March, and the sun's distance from the moon's node,

thus

:

Sun from Node
1811 New Moon in Mar. 24th, 4'> 9' 17" 6= 5° 5' 32"

14 18 22 1 15 20 7

Full moon in March 9th 9 47 16 5 19 45 25

From this it appears, that the moon is 10° 14' 3s" from
the ascending node, which being less than 12°, she will

suffer an eclipse. The true time of full moon will hap-

pen about six o'clock in the morning of the 10th March ;

so that the moon will set eclipsed at Greenwich, and the

eclipse will only be partly visible.

In is unnecessary to find the moon's distance from her

node in the months of January and February 1 8 1
1 , as it

is obvious, that, by subtracting one or two lunations to

have the time of new and full moon in these months,

the moon's distance from the node must be very great,

and therefore without the limits of eclipses ; and for the

same reason, the moon's distance from her node cannot

be within the limits of eclipses in the months of April,

May, June, July, and August, as will be found by trial

;

the mean time of new moon in April, and the moon's
distance from her node, being found, by adding one lu-

nation to the time, &C. in March ;—the time, &c. in May,
by adding two lunations ;—the time in June, by adding

three lunations, &c. ; and the time of full moon in any

month being always found by adding half a lunation to

the time of new moon, if it falls before the middle of

March, and by subtracting it, if it falls after the middle.

As the moon must have nearly come round to her node

by September, we shall now see if there can be any

eclipses during that month.
Sim from Node.

1811 New Moon in March 24th, 4'- 9' 17" 6- 5" 5' 32"

Add 6 lunations ... 177 4 24 17 6 4 1 24

201 8 33 34 9 6 56

In Table IV. 201 days correspond with the 17th of Sep-

tember; so that at the time of new moon on the 17th

of September, the moon's distance from her node is

9° 6' 56" within the limits of eclipses. This eclipse,

however, happens after sunset, and is therefore invisible

at Greenwich. By subtracting I a lunation from the time

of new moon in September, we shall have the time of

full moon in that month thus

:

1811 New moon in Sept. 17th 8''33' 34" 0' 9° 6' 56"

14 18 22 1 15 20 7

Full Moon in September 2 14 11 33 11 23 46 49
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Hence it appears, that at the time of full moon in Sep-
tember 1811, the moon is only 6" 13' 1 V from lier node.

She will therefore be eclipsed ; and as the moon is not

near the horizon at the time of conjunction, the eclipse

will be visible at Greenwich. We shall therefore pro-

ceed to point out the method of calculating and project-

ing this and other eclipses of the moon.

Sect. II. Method of calculating lunar ecli/ises.

Akt. I. Method of calculating- the true Time of .Yew
and full Moon.

I. If the new or full moon is in March, or any month
after it, write out from Table I. for the given year, the

mc.ui time of new moon in March, with the sun's dis-

tance from the moon's node ; the moon's mean anomaly
;

the motion of the sun, and the sun's mean anomaly.
But if the new or full moon is in January or February,

write out the numbers for the year preceding. If the

time of full moon is wanted, write out the half lunation

at the bottom of Table III. with the sun's distance

from the node, and add it to the former numbers, if the

time of new moon in March happen before the I5th ; but
if it happens after the I5th, subtract the half lunation from
the former numbers.

II. If the new or full moon required is in any month
after March, write out of Table III. as many lunations,"

with the sun's distance from the node. Sec. as the month
is after March, and add them to the numbers already

found. The sum will be the mean time of new or full

moon, with the sim's mean distance from the ascending
node, the moon's anomaly, the sun's mean longitude,

and his mean anomaly at that time.

III. With the number of days added together in co-

lumn 1. enter Table IV. under the given month, and op-
posite that number will be found the day of the mean
new or full moon, which must be placed before the

liours, minutes, and seconds, already toimd.

If the number of days is not found in the column lui-

der the given month, one lunation more, with the sun's

distance from the node. Sec. must be added to the num-
bers already found ; and opposite the new number of days
in Table IV. will be found the corresponding day of the

month.
liquation I. With the sun's mean anomaly, which is

the first argument, and which, in the present example,
is 2' 1° 37' 56".2, take out of Table VII. the first equa-
tion, which will be, in the present case, 3'' 18' 6".3 with

the sign —
Irt taking the equations out of the Tables, the degrees

of tlie arguments will be found on the left side, and are

counted downwards, when thjj signs are at the top of the

Table, and on the right side, and are counted upwards,

when the sit^ns are at the foot of the Table. As the

Table does not give the equation for minutes and seconds,

we must find by proportion the part of the equation which
corresponds to the minutes and seconds. Thus, in find-

ing the first equation, in the present example, the equa-
tion for 2' 1° is 3'' 16' 52".7, and the equation for 2' 2° is

oi" 18' 48".9, the diffLrence of which is 1' S6".2 Thcre-
foi'e say, As the difference between 2' 1° and 2' 2°, viz.

eC: 1' 56".2ZZ37' 56".2 : l' 13".6, which, added to the

equation for 2' 1°, as the numbers are increasing, gives
3'' 18' 6". 3— . In many of the Tables the equations are

given only for every 3° of the argument. In these cases

we must say, As 3° is to the difference of the equation
corresponding to 3°, so is the odd degrees, minutes, and
seconds of the argument to the part of the equation cor-

responding to these odd degrees, &c.

Ecjuiition II. Subtract the moon's mean anomaly from
12 signs, and the remainder will be the complement of
her anomaly. To this complement add the sun's mean
anomaly, and the sum will be Arg. II. With this argu-
ment, which in the present case is 8' 0° 34' y".2, enter
Table VIII. and take out the equation 3' 31".6-|-.

Jujuation III. From the complement of the moon's
anomaly, subtract the sun's anomaly, and the remainder
IS Arg. III. viz. in the present case, 3' 27° 18' 16/',

which, Irom Table IX. gives for the third equation 1'

Ji<juaiio>i. IV. From the moon's anomaly subtract the
sun's anomaly, and the remainder is Arg. IV. viz. 3' 29"
25' 5 1", which gives from Table X. 1' 1 l".0-for the fourth
equation.

E<iuation. V. With the sun's mean anomaly as
Arg. v., take out of Table XI. the fifth equaUon.
19' 37". 1—.
Equation VI. With the sun's mean anomaly enter

Table VI., and take out the equation of the sun's dis-
tance from the node, which is the equation of the node
combined with the c(iu:ition of the centre. In the prc-
senkcase, the equation is— 1° 48' 37", which, subtracted
from the sun's distance from the node in col. 2., gives
1 1' 21° 58' 12" for Arg. VI., to which the corresponding
equation in Table XII. is 32".8-f.

Equation VII. Double the moon's mean anomaly
for Arg. VII., which, in the present case, is 0' 2°
7' 34". This gives us from Table VII. the seventh
equation 0".3—

.

Equation VIII. In full moons add G' to the sun's cor-
rect distance from the moon's ascending node, and the
sum multiplied by 2, will be twice the moon's distance
from the same node. From tliis product, subtract twice
the moon's anomaly, and the remainder, viz. 11« 1

1° 48'
50" will be Arg. VIII., which gives from Table XIV. the
equation 4".2—

.

E,quation IX. With the moon's mean anomaly enter
Table XV., and take out the ninth equation 2' 56".1-|-.

Equation X. From the complemcntof twice the moon's
distance from tlic node, add the moon's mean anomaly,
and tlic sum 6' 17° 7' 23" sivcs the Xth Arg. to which
the corresponding equation in Table XVI. is. 4".9—,thc
sign being changed in full moon.

Equation XI. From the complement of twice the
moon's distance from her node, subtract twice the
moon's anomaly, and the difference, 6' 14° 59' 47", will

give from Table XVII. the eleventh equation 2".8-f-, the
sign being changed in full moon.

Equation XII. From the sun's mean longitude sub-
tract the longitude of the node, and the remainder, which
will be the longitude of the node, and Arg. XII, viz. 5'

1 7° 32' 1 6", will give from Table XVIII. the twelfth equa-
tion 3".3— . The argument at the head of Table XVIII.
ought to have been Sun's Mean Long.—Sun's dist.

from Q.
Equation XIII. Having placed all the equations that

have the negative sign in one column, and tliose that

have the sign -|- in another, add tlie numbers in each co-

lumn, and subtract the one sum from the other. In the
present example the two sums are +7' 3".3, and—V' i"
28".4; and the difference between them, viz. —3>' 33'

25". 1, is the amount of tlie 12 ef|uations, which must be
subtracted from the mean time of full moon in Septem-
ber, as the sign is— . By Table XXXVIII, p. 749, con-

vert the amount of tlie 12 equations into degrees, mi-
nutes, and seconds, and apply it with the same sit;n to the

moon's mean anomaly. These equations, converted into
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degrees, make — 1' 48' 24".3. With the sun's mean
anomaly enter Table V. and take out the equation of the

moon's mean anomaly, viz. +18' 52", which applied ac-

cording to its sign to the moon's equated anomaly, gives

her correct anomaly, -viz. 5' 29" 34' la" for Arg. XIII.

With this argument enter Table XIX, and take out the

thirteenth equation, viz. +5' 59''.6, which apply with its

sign to the equated time of full moon. Tlie signs at the

head of Table XIX. should be + instead of—, and those

at the foot— instead of +.
Jit/nation XIV. From twice the moon's distance from

lier node, subtract the moon's correct anomaly and the

remainder will be Arg. XIV, viz. 5' 14° 22' 9*, which

gives in Table XX.—43".9 for the fourteenth equation,

which must be applied according to its sign to the equa-
ted time of new or full moon. The sign of this equa-
tion should not be changed in lull moon, as indicated ia
the Table.

In full moon, with the moon's mean anomaly, take out
of the Table, at the bottom of p. 740, the supplementary
equation, which, in the present case, is—5".0, and apply
it according to its sign to the time of full moon already
found.

The time of new or full moon, which has been obtain-

ed by correcting the mean time with the preceding
equations, is the true time of conjunction or opposition

in the moon's orbit. The preceding rules will be under-
stood from the following example;

Example.—Required the True Time of Full liloon in September 1811.

March 1811

5 lunations

I lunation

September 2d
Sum of 12 equations .

Equated time of full moon
XIII. equation

XIV. equation

Supplementary equation

Conjunction in moon's orbii

Mc:in Time ol' Full

Moon

.

24 4 9 17.2

147 15 40 14.2

14 18 22 1.4

2 14 11 32.8

— 3 33 25 1

10

+
7.7

59.6

2 10 44 7.3

— 43.9

2 10 43 23.4

— 5.0

2 10 43 18.4

Sun's Dist.inccirom

J) 's Ascend. Node

5 5

3 21

13 20

32.4

9.8

7.0

11 23 46 49.2

— 1 48 37.0

11 21 58 12.2

Mooii'sAnoni;ily.

7 9 4 12.5

4 9 5 4.1

6 12 54 30.4

6 1 3 47.0

— 1 48 24.3

29 15 22.7

+ 18 52.0

5 29 34 14.7

Arg. XIII.

Suii's .Motion.
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the second, the sum of which is 37' 30".0. To this num-
ber add 41".6 from Table XXXV". in full moon, which
j^ives 3S' 11".6 for the moon's horary motion. Enter
Table XXXVII. with the sun's anomaly, and take out

his horary motion 2' 2o".4, which subtracted from tlic

moon's, leaves 35' 46".2 for the horary motion of the

moon from the sun in longitude. Witli the moon's
correct distance from her ascending node, enter Taljlc

XXXVI. and take out 2' 52". 1 for the mean horary mo-
tion of tiie moon in latitude. Then say, as 32' 56", the

mean horary motion of the moon, is to 3S' 1 1".6, the real

horary motion, so is 2'52".l, the mean hourly motion in

latitude, to 3' 20", the true hourly motion in latitude.

5. To find the Angle of the Moon's Visible Path ivith

the Ec/i/itic. Say, as the horary motion of the moon from
the sun is to the horary motion in latitude, so is radius

to the tangent of the angle of the moon's visible path

with the ecliptic. Thus,

As the h. mot. of ]) a O 35' 46".2 or 21462" 4.331670
Is to the h. mot. in lat. 3 20 2000 3.301030
So is radius 90° 10.000000

To the tang, of the angle of the moon's
path 5° 19' 26" .... 8.969359

6. To find the Moon's Latitude. Find the sun's true

distance from the node at the time of full moon, which
is the argument of latitude. The sun's equated distance

from the node at the mean time of full moon is 11' 21°

58' 12", but the true time of full moon is 3'' 28' 14"

sooner than the mean time ; and therefore we must sub-

tract the sun's motion from the node during that time,

from his equated distance already found, to obtain his
true distance from the node. Now the sun's horary
motion is 2' 25", and the hourly motion of the node 8";
therefore the homly motion of the moon from the node
is 2' 33". Then say, as 1 hour is to 2' 33", so is 3'' 2H'
1 4" to 8' 34", to be subtracted from 11'21°58' 13", which
leaves 1 1' 21" 49' 38" for tlie sun's correct distance from
the moon's node, and consequently 5' 21° 49' 38" for the
moon's correct distance. Wiih this as an argument
enter Table XXII. and take out 42' 36".3 north descend-
ing for the moon's latitude, which is north asccndinij
wlien the moon's distance from the node is signs,
south ascending when it is 6 signs, north descendini;
when it is 5 signs, and south descending when it is 11

signs. This latitude must lie corrected by the followini;
equations, the arguments for which are thus found.

Ecjuation I. From Arg. I. the moon's correct distance
from the node, subtract the moon's mean anomaly, and
the remainder is Argument II. with which take out of
Table XXIII. the corresponding equation.

Equation II. From Arg. II. subtract the moon's mean
anomaly, and the remainder will be Argument III. for

the equation in Table XXIV.
Etiuation III. From the sun's anomaly subtract Arg.

I. and the remainder will be Argument III. for taking
out the equation from Table XXV.

Equation IV. Subtract tlie complement of the moon's
mean anomaly from Arg. I. and the remainder will be
the Argument for XXVI.

In the present example the arguments and equations
will stand thus :

Arguments. +

Arg. I.

D 's Anom.
Arg. II.

Arg. III.

Q's Anom.
Arg. I.

Arg. IV.

5 21 49 38

6 1 3 47
11 20 45 51

5 19 42 4
2 1 37 56

5 21 49 38

8 9 48 18

Co. 3)'s An.
Arg. I.

Arg. V.

5 28 56

5 21 49

7 6

13

38

35

Eq. I.

Eq. III.

Eq. IV.

-f Equat.

2.7

8.5

2.3

13.5

Eq. II.

— Equat.
\- Equat.

5 Equat.

4.6

— 4.6

-f 13.9

+ 9.3

The sum of these equations 9".3 being added to 42'

36".3, the moon's latitude gives 42' 45".6 for her correct

latitude.

The elements will therefore stand thus :

1. True time of full moon in Sept. 1811, 2J. lOh. 43' 18".4

2. Moon's horlzont.-U parallax .... 61 24.0

3. Moon's semidiameter 16 48.2

4. Sun's semkliameter 15 55.0

5. Semidiameter of the earth's shadow . . 45 37.8

6. Moon's horary motion from the sun . . 35 46.2

7. Angle of Uie moon's visible patli with the ecliptic 5° 19 26
8. Moon's true latitude N. descending . . 42 45.6

Art. III. Method of Projecting Lunar Ecli/ues.

Make a scale AB, Plate XLI. Fig. 14. of any length,

and divide it into 63 equal parts, each of which will be a

minute of motion. Draw ACB for a portion of the eclip-

tic, and CD perpendicular to it, for the northern part of

its axis, the moon's latitude being north.

To the semidiameter of the earth's shadow add that

of the moon, which in the present example will give
62' 26", and taking this from the scale AB with the
compasses, describe from the centre C the circle ADB.
From the same scale take 45' 37".8, the semidiameter of
the earth's shadow, and upon C as a centre describe the
circle MNO for the northern half of the earth's shadow.
Vol. II. Part II.

Make CD the radius of a line of chords on the sector,

and set off DE equal to 5° 19' 26", the angle of the

moon's path with the ecliptic, and draw CE for the
northern half of the axis of the moon's orbit, lying to the
left hand of the axis CD of the ecliptic, because the
moon's latitude is north descending. Had the moon's
latitude been north ascending or south descending, it

would have been drawn in the same way on the right

hand side of CD ; but had the moon's latitude been
south ascending, it would 'have been drawn on the left

hand of CD.
Bisect DE in the point f, and draw fC Take the

moon's latitude 42' 45".6 from the scale, and set it from
C to .r, in the line Cf, and througli the point x at right

angles to CE draw PQR, for the path of the moon's
centre.

With the moon's horary motion from the sun, viz.

35' 46".2 make a separate scale, and divide it into 60

equal parts for minutes of time. Take 43' 18" from
this scale of minutes, and set it from x to the point X,
then take the whole scale, or 1 hour, and set it from X
to XI, from XI to XII, and from X to IX, dividing each

interval into minutes, or into every five or ten mi-
nutes.

With the moon's semidiameter 16' 45".5, describe

4T
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three circles upon the centres P, Q, R, for the situation

of the moon at the beginning, middle, and end of the

eclipse. The eclipse begins when the moon is at the

point P, which is about 28 minutes past 9 o'clock. The
middle of the eclipse happens when the moon is at the

point Q, which is about 46 minutes past 10 o'clock.

The ecliptic conjunction happens when the moon is at

the point T, which is about 39 minutes past 10 o'clock ;

and the eclipse ends when the moon is at R, at 4 mi-

nutes past 12 o'clock, mean time at Greenwich. The
digits eclipsed at the time of greatest obscuration, are

1° 12'.

Sect. II. Method of calculating Solar Eclipses.

The method of calculating the time of new moon for

an eclipse of the sun, is precisely the same as that which

is described in Art. I. Sect. II. with this difference only,

that the i lunation is not employed, nor the supplemen-

tary equation in the Table, p. 740, and that the moon's

distance from the node is the same as the sun's.

Art. I. To find the Elements of Solar Eclipses.

1. To find the sun's distance from the nearest solstice,

that is,from the beginning of Cancer or Capricorn. Con-

vert the first equation, found in p. 741, into degrees, by

Table XXXVIII. and apply it according to its sign to

the motion of the sun, as found in the calculation of the

time of new moon. The result will be the true longitude

of the sun, viz. 5' 14° 56' 18", from which subtracting

3', or the longitude of the sun at the time of the nearest

solstice, we obtain 2' 14° 56' 18" for the distance of the

sun required.

2. To find the sun's declination. By entering Table

XL. with the sun's longitude, his declination will be

found nearly 5° 56' 40".

3. To find the semidiameter of the penumbra. Add
the moon's semidiameter to the sun's, and their sum will

be the semidiameter of the penumbra.

The other elements are found precisely in the same
way which has been explained in lunar eclipses. The
elements will stand thus

:

D. B. M. s.

1. True time of new moon in Sept. 1820 7 1 52 18 9

2. Moon's hor. par. or scm. of the earth's disc 55' 5"

3

3. Sun's distance from the nearest solstice 2' 14o56' 18

4. Sun's declination north .... 5 56 40.N.

5. Moon's latitude north descending . . 44 266
6. Moon's liorary motion from the sun . . 27 7.4

7. Angle of the moon's visible path with the ecliptic 5 25

8. Sun's semidiameter 15 56.3

9. Sloon's semidiameter .... 15 48
10. Semidiameter of the penumbra . . 31 44.3

Art. II. To Project an Eclipse of the Sun.

From a scale AB of any convenient length, take 55'

a", the semidiameter of the earth's disc, and describe

the circle AMB, Plate XLI. Fig. 15. which will repre-

sent the northern half of the earth's disc as seen from

the sun, and draw CH perpendicular to AB for the axis

of the ecliptic. With CA as radius of the line of chords

on the sector, take 23^ degrees, and set it from H to m
and n, and join m, n. With Tm as the radius of the

line of sines on the sector, take the sine of 74° 56' 18",

the sun's distance from the nearest solstice, and set it

from T to P on the left hand of CH, because the sun is

in one of the si.K middle signs of the ecliptic. Had he

been in the three first or the three last signs, the earth's

axis CP would have been to the right hand of CH.
Take the colatitude of Edinburgh 34° 4' from the line

of chords on the sector, with the radius CA, and set it

from 0, where CP meets the circle, to VI and VI, and
draw VI, L, VI. With CA as radius, take the chord

of the sun's declination 5° 56', and set it from VI, VI,
to D and E, and let it cut CP in XII. With CA as ra-

dius of the line of sines, take the sine of 34° 4', the co-

latitude of Edinburgh, and set it from L to VI and VI.

At the time of the equinoxes, the points VI and VI
will be in the circle AMB. With L, VI as radius of

the line of sines, set off La, Lu', equal to the sine of

15°; Lb, Lb' equal to the sine of 30°; Lc, Lf' equal to

the sine of 45° ; Ld, Ld' equal to the sine of 60°
; Le, Le'

equal to the sine of 75°, and through these different

points draw occult dotted lines parallel to L, XII. Then
with L, XII as radius of a line of sines, take the sine

of 75°, and set it from a to XI, and from a' to t ; set the

sine of 60° from b to X, and from b' to II ; the sine of
45° from c to IX, and from c' to III ; the sine of 30°

from d to VIII, and from d' to IV; and the sine of 15°

from e to VII, and from e' to V : Then through the
points VII, VIII, IX, Sec. draw the ellipse VI, XII, VI,
which will represent the parallel of latitude or path of
Edinburgh on the earth's disc as seen from the sun.

If the sun's declination had been south, the points D, E
would have been above IV, L, VI, and the path of Edin-
burgh would have been drawn above VI, L, VI. The
half hours might have been drawn on the path, by tak-

ing the sines for every 7| degrees ; and into quarters,
by taking the sines for every 3-| degrees.

With CB as radius, take the chord of s' 25", the angle
of the moon's path, and set it from H to M, to the right
hand of CH, because the latitude is descending. Had
the latitude been ascending, CM would have been on
the other side of CH. Bisect HM by the line Cz, and
upon Cz set the moon's latitude taken from the scale

AB from i to x, ix being drawn parallel to CH. Through
X draw the line NxS perpendicular to xi for the moon's
path, or the path of the penumbra.
With the moon's horary motion from the sun, taken

from the scale, make a new scale, and divide the moon's
path into every five or ten minutes, as has been shewn in
the projection of lunar eclipses, so that l"" 52' 18", the
time of conjunction, may fall on the point x.

Apply one side of a square to the path of the penum-
bra NS, and move it backwards and forwards till the
other side cuts the same hour and minute as at r and s

in the path of the penumbra, and in the path of Edin-
burgh. This particular time, which, in the present
case, is 1''38', is the time of visible conjunction when
the eclipse is greatest.

With the sun's semidiameter 15' 56", taken from the
scale, describe a circle upon « as a centre to represent
tlie sun, and with the moon's semidiameter describe
another circle upon r as a centre, to represent the moon
at the time of greatest obscuration. Hence it will ap-
pear, that the present eclipse is nearly total at Edin-
burgh, being 11 digits 24 minutes. Take the semi-
diameter of the penumbra 41' 44" from the scale in your
compasses; and setting one foot on the path of the pe-
numbra on the left hand of CH, place the other foot on
the path of London, and move them backwards and for-

wards till both the points fall into the same hour and
minute in both paths. This will be tlie beginning of
the eclipse, which, in the present case, is 6i' past XII.
Do the same on the other side of CH, and the end of
the eclipse will be found in the same manner at 6' past
III in the afternoon. ((3)
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CATALOGUE of the Longitudet and Latitudes of 2052 Fixed Stars, according to the Observations of Hevelius.
Flamstead, Bradley, and La Caille, reduced to the Year 1820.

Constellations North of the Zodiac.
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THE
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THE LYNX.—Continued.

|2
Names and Positions

of the Stars.

-0 5l
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THE GREAT BEAR.—Continued.
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XIII.
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THE LESSER BEAR.—Continued.
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ARIES
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II. TAURUS, The Bull 8- 1 Sign.—Continued.
Ea

.£ ^
O 0)

Names and Positions
of llic Stai-s.

In the collar

In the collar

12

13

14

15

16

\7

18

19

20
21

22

23

24

25

26

27

28

29
30

31

32

33

34

35

36
S7

38
""39

40
41

42

43
44

45

46

47

48
49

50
51

52

53

54
55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

Vol. II. Part II.

Celeno

£lectra

Taygeta
Muja
Asterofie 1 .

\ Astcrofie 2 .

Merope

yllcione ,

Atlas

JTejone

In the thigh

? Near the Pleiades

3 back .

In the breast

In the collar

In the left foot .

Very near A

In the collar .

At the collar

In the left foot .

Same place, near ft

In the snout
In the left knee

In the collar

In the nape of the neck

In the nose

Near y . . .

In the nape of the neck

Between y and t

Very near 1 ^ .

In the ear

Very near 1 k

Near 1, 2 ^
In the ear near k

Near t

In the ear near 1 «

Under the Hvades

th

f

c

k
I

d

1

s

f
h

1 u

e

2u

A

^

V

I /j

2/r

1 ^

2 I

1 K.

r

2 K

3^
1 V

2 V

6

6

6

6

7

5

7

5

6
6."

7

5

7

3

7.8

6

7.8

6

5

6

6

7

7

4

7

5

4

6

7

6

5

6

6

7

7

7

7

4

6

7

5

7

3

7

7

6.7

7

5

7

4

7

6

4

5

5

5

6

5

7

7

6

5

Mean Longitude. Mean Latitude.

1 20 52 12

1 25 19 53

1 25 39 33

1 26 36 13

1 26 56 9

1 26 54 32

1 27 7 56
2 291 27

1 27 12 27

27

27
27

14 20
15 44
9 48

H. Fl. C. Bi

1 27 27 36

27 29

27 45

1

1

1 27 51 5

1 27 52 25
1 23 3 3

1 24 49 59

1 24 43 21

1 29 14 25

1 29 25 57
1 29 SO 1

441 28 7

2 1 15 21

2 56 42

1 27 24 24
2 14 4

1 27 26 55
2 2 25 4

2 2 47
2 1 29 56
2 3 10 30

21 29 22
2 21

2

1

3

9

44 42

16 47

3 18

43 20

58 37

23 24
8 22

17 19

28 56

-f56 —7—22—25

-125 +77 +47
+ 113—112

—204+106 +98

+ 13 +10—15 —7

+ 35 —9 —25

+ 53 —53

^40 —40

+ 69 —69

+ 46 — 19 —28

+ 13 — 12

I

H. Fl. C. Br

16 4 57s
50 b

7 15s

3 3 43l

4

4

4

4

4

4

4

3

4

4

31

2

22

36

25

35

16

6

27 57

20 56

42 25

20 28

36 30

40 45

14 4

40 48

49

58 47
43 5

51 14

14 22

46 35

+ 50 —50

+ 32 —3!

+ 114—113

+ 3 —2
—636—636

+ 34 —81 +47

+ 62 —41—13 —8

—8—6 +13

— 1 —25+ 10+17

— 13 +4+10—45 +12 +33
+ 4 —

3

—7
—U —

3

— 13 —1

+ 8

+ 13

+ 13

+ 35

19 2511

8 56n

50 42n

30 54n
22 On
31 33n
29 49i

55 28i

1 39n

I I6n

3 41 45n

3 52 44n
3 57 34n

13 29 51s
8 40 29 s

13 22 57s
1 58 32n
2 38 20n

10 38s
7 59 44s
3 13 26n
1 13 25n

14 29 32s
8 In

4 2s
33 50n
54 50n
23 58s
16 39n

15 21 10s
13 17 55s
11 47 39s

5 50 lis

12 I2 41

s

49 4 1

s

8 53n

5 45 56n
I9 23s

5 45 37

4 45 35s
l5 On

7 20 32s
6 19 57s
3 59 22n

7 22

4

2 37

4 44 58s

4 8 31.

35 21h

2 38 s

30 6n

3 42 S8s
1 3 45n

5 41 50s
6 2 44s
I 12 36i.

6 56 43

— 153 +9+90+ 54

+ 187—112
+ 35 —35

+ 18 —41

—74

+ 24

1

15

6

7

1

5

+ 2 —39+18+20

—39 —7+ 47

— 14 +15
—7 +7

.13 +13

-46
-18

—5 +50
+ 18

OS
8s

6l,

+ 44 +43
+ 12 —12

— I +2

—35 +36
+ 1 36—1 35

—

5

+ 16 +41

.31 +45 —6 —7

+ 25 —41

+ 21 +26—24

+ 15

-22

—46 —
—43 +43

—20
— 19 +29—88 +21

+ 33— 16— 17

+ 46

+ 21

— 10

+ 66

— 10 +10
4X
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II. TAURUS,
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TAURUS, The Bull



716 ASTRONOMY.

GEMINI, The Twins n- S
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LEO, The Lion SI. 4 Sii;ns

—

Continued.
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VIRGO, The
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VIRGO, The V^iugin ni^.
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LIBRA, The
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SA(iITTARIUS,
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CAPRICORNUS,
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AQUARIUS, The WAXt r Poureb, 3?. 10 Signs.

—

Continued.
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AQUARIUS, The Water Pourer zsa- lO Sii;ns.

—

Continued.
(
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PISCES,
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PISCES, The Fishes, X- H Signs.

—

Continued.

63

99

100

101

102

103

104

105

106

lor

108

109

110

11 I

112

113

114

115

The most N. in the cord

North oi T

In the cord .

Names and Positions

of the Stars.

}
Near the cord

In the cord

"J
Between the head

Y
Aries, and the tail

J the Northern Fish

> In the cord

Very near a. .

In the flexure of the cord
West of J^

In the elbow of Androm.

{

8 «

% ho

"3
3

C
be

4
6

6

5

8.7

6.7

6.7

5

6.7

6

8

5

6

6

3

6

4

Me.an Longitude. Mean Latitude.

so///

24
24
25

24
26

25

26
22

28

29

25

25

26

28

2

23
30
39

31

59

42

49
3

43
10

53

47

36 46
11 57
3 31

14 22

26
7

19

51 52

57 24
52 12

H. Fl. C. Br. " ' " H. Fl. C. B

-fl6 —9 —

8

+431 +79 —511

—17 +18
+ 15 —6 —9

+77 —38 —to

+44 —43

+ 12 —15 +4—1

21

28
20
51

51

40
37

43
1

24
36

38

55

4

9

11

8

I

7

8 35

9 4

3 5

15 53

50n
5n

47n
44n
46ii

32n
son
Is

S4n
8n
20n
6s

lis

5s

41s

36n
On

+ 47 —43

—70 +21

—18
+ 14 +11

—64 +52
—33 +34

—

5

+ 48

+ 19

—24

+ 11

—23 +29 —5-0

CONSTELLATIONS SOUTH OF THE ZODIAC.

I. THE WHALE.

2

6

7

8

16

17

19

22

23

31

37

45

46
52

53
55

56

57
59

65

68

72

73
75

76

78

1

West of (3, foiTTiing a tri

angle

Most northern in the tail

Most southern in the tail

Dentb Kditos

In the tail near <p .

In the back near the tail

> In the back

In the belly .

Low in the belly .

Very near 1 |
Baten in the belly

the belly towards the '

south . . . (

Near 1 t>

In the mane .

Mira, the changeable star
\

of 1595 . . . \

In the thighs

Near 1 |

South-west of ^
In the thigh

In the eye

In the jaw
In the breast

In the throat

In the forehead

Below e ...
Before, in the nose
Menkar in the throat

{

V\

86
87

89

91

92
96
97

99

"Vol. II

East of « .

In the collar, below 1 i

Part II.

.^
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ASTRONOMY.



ASniONOMY.

Precession of the Eijuinojrcfi, or the Motion of the Fixed

Stars in Longitude, as used in the fireccding Catalogue.

Years-
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NEW TABLES

FOR CALCULATING

The true Times ofJVew and Full Moons and Eclipses.

TABLE I. Mean M'eiv Moon, ^c. in March, from A. D. 1780 to A. D. 1859.

Years.
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Years.
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Julian

Vtar^i.
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TABLE VI. Equation of the Sun's Mean Distance fr^m the jV'jcle.

I
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TABLE VII. C'jututnmg the First Equation to be alifilied to the Mian Time of Xew and I'ltll Moon.
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TABLE XI. Fifth Eiiziatioii,

1
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TAI5LE XV. mmh Eguaiion.
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TABLE XIX. Thirteenth Equation.
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TABLE XXII. Fur the Laliludc of rh'c Moon.

Ahgu.ment I.—I'oiTLCt ilistanct.' ot'tlie Mooi) l'ro!n lie

Des

10

u
12

13

U

15

16

17

13

19

20
21

22

23

24

25

26

27

28

29

30

Signs 0.

Siii'iis— VI.

0.0

5 13.8

10 27.5

15 41.0

20 54.3

26 7.3

31 19.7

36 31.5

41 42.7

46 53.2

2.9

11.5

19.1

25.5

30.8

1 17 4.7

7.1

37 38.1

1 32 37.6

1 37 35.3

1 22
1

1 42 31.3

1 47 25.4

I 52 17.5

1 57 7.6

2 1 55.6

41.3

24.7

5.8

44.3

20.2

53.7

Signs— XI.

Signs + V.

Difl".

5 13

5 1

3

5 13

5 13,

13.0

12.

11

11

10.

5 8

5 7

5 6

5 5

5 2.4

5 1.0

4 59.5

4 57.7

4 5 5.0

4 54,

4 52

4 50.

4 48,

4 45.7

4 43,

4 41.

4 58,

4 35,

4 33

Diff.

Signs + 1.

Signs — VII

2 29 53.7

2 34 24.4

2 38 52.2

2 43 17.2

2 47 39.2

2 51 57.9

2 56 13.8

3 O 26.3

3 4 35.6

3 8 41.4

3 12 43.8

3 16 42.8

3 20 38.1

3 24 29.8

3 28 17.7

32 1.9

35 42.4

39 18.7

42 51.1

46 19.4

49

53

56
59

43.6

3.5

19.3

30.7

37.7

5 40.S

8 38.6

1 1 32.2

14 21.1

17 5.4

19 45.0

Siinis— X.

Signs + IV.

Table XXIII.
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Table XXVII. For the Moon's Jigualorial
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TABLE XXXI. Fcr Jindhig t/ie Semidiamewr of
the Hloon.

Moon's Eqiiato
rial Parallax

53

53

53

53

53

53

54

10

20
30
40
50

54

54

54
54
54

55

10

20

30

40
50

Moon's Semi-
diameter.

-Moon's Equa- Moon's isemi-

lorial Parallax diameter.

14

14

14

14

14

14

U

27.92

30.65

33 38

36.11

38.84

41.57

44.30

55

55

55

55

55

56

10

20
30

40
SO

56

56

55
56

56
57

10

20

30
40
50

57

57

57

57

57

58

10

20

30
40

50

58

58

58

58

58

59

10

20
30

40

50

14

14

14

14

14

15

47.02

49.75

52.49

55.21

57.94

0.67

15

15

3.40

6.13

8.86

11.59

14.52

17.05

15

15

15

15

15

15

19.78

22.51

25.24

27.97

30, 69

33.42

59

59

59

59

10

20

30

59 40
59 50

60

60
60

10

20

60 30

60 40

60

61

61

61

61

61

61

62

10

20

30

40
50

16

16

16

16

16

15

16

6.17

8.19

11.63

14.36

17.09

19.82

22.55

16

16

16

16

16

16

25.28

28.01

30.74

33.47

36.20

38.93

16

16

16

15

15

16

41.66

44.39

47.11

49.84

52.57

55.30

Seconds.

15

15

15

15

15

15

36.15

38.88

41.61

44 34

47.47

49.80

15

15

15

16

15

16

52.53

55.26

59.99

0.71

3.44

6.17

Pi'opoition.il

Parts.

6

7

8

9

10

0.27

0.55

0.82

1.09

1.55

1.54

1.91

2.18

2.46

2.73

TABLE XXXin. J^or the Horary Motion of the Muon
in Longitude.

TABLE XXXn. ForfnUing the

Augmentation of the Moon'x Semi-
diameter.

A[)par.

.\lt. of

Moon.

.Moon's Semidiameter.
A_

9

12

15

18

21

24

27

30

33

39

42

45

48

51

54
57
6')

63
66
69

72

75

78

81

84

87

90

0.00

0.71

1.41

2.11

2.81

3.50

4.17

4.84

5.49

6.13

6.75

7.35

7.93

8.49

9.03

9.55

10.05

10.52

10.95

11.35

11.72

12.06

12.37

12.64

12.88

13.'./8

13.24

13.37

13.46

13.52

13.54

15' 0"16' 0"17' 0"

0.00

0.75

1.50

2.25

3.00

5.74

4.46

5.18

5.88

6.56

7.23

7.88

8.50

9.10

9.68

10.23

10.76

11.26

11.72

12.15

12.55

12.91

13.24

13.53

13.79

14.01

14.18

"14.32

14.42

14.48

14.50

0.00

0.86

1.71

2.56

3.41

4.25

5.07

5.89

6.68

7.54

8.22

8.95

9.67

10 36
11.02

11.65

12.25

12.81

13.34

13.83

14.29

14.70

15.08

15.41

15.70

15.95

16.15

16.51

16.42

16.49

16.51

0.00

0.97

1.94

2.90

3.86

4.80

5.73

6.65

7.54

8.22

9.28

10.12

10.92

11.66

12.44

13.15

13.83

14.46

15.06

15.62

16.13

16.60

17 03
17.40

17.73

18.01

18.24

18.42

18.55

18.62

18 65

TABLE XXXIV. /'.; the Horary
Motion of the Moon in Longitudr

.

Argument.— Moon's Correct Anomalv. Krgu.men't— 'oon's Mean .Vnomalv.

12

15

1«

21

24
27

30

Signs S)a;ns I Si^ns
6. I I. II.

Signs

lii.

29 34.

29 35.

29 35.

29 36.

29 38
2^) 4f),

8 29

30

7 30

930
5 30
5 3')

57.4

29 43.

29 4 5

29 19.

29 53,

29 57.

30

9 30

3 30

1 30

431

2.1

7.1

12.7

18.

i

24.8

TTr

38.7J52
46.3'32

54.2.52

32

;i 2.3

10.8

19.9

29.2

38.7

48.6

32

2

o3

33

33

Sitrns

XI.
Signs
X.

58 8

9.2

19.7

30.6

41.5

Si:j;ns

IX.

Signs

IV.

41.6

52.8

4.1J34
15.535

25.0J35
38.6 35

50X)

1.5

13.1

24.4

35.7

Signs

VIII.

35.7

46.5

57

7.8

18.0

28.0

"372

46

54.8

2.8

10.

Signs

VII.

Signs
V.

10.3

17.0

23.2

28.8

33.7

38.0

41.3

44.1

46.0

47.2

47.5

Signs

VI.

30

27

24
21

18

15

12

9
I

6
I

3
!

O

Deg.j

.•Sign-

41.4

41.3

41.2

40.9

40.5

40.0

39.T
58.8

38.0

37.1

36.1

Sijjns

^'.^"

36.1

34.9

ii 7

2 5

1.1

29.7

28.2

26.5

24.9

23.1

21.3

Sit^ns

XI. X .

5 B 2

Si;-;'"'

II.

21.3

19.4

17.5

15.5

13.5

11.4

7.2

4.9

2.7

0.6

Sii;ns

SI'^'i

111.

U.6

He
5.8

6.0

8.2

10.4

4.6

16.7

18.7

20.7

S.g-n'

IX. VIII

Signs Si^ns

+
IV.

20.7

22.7

24.5

26.3

23

29.7

yrT
32.8

34.2

35.5

36.7

Sifpis

-i-

VII.

+
V.

36.7

37.8

38.8

39.7

40.4

41.1

41.6

42.1

42.3

42.5

42.6

SigiiS| 1)
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TABLE XXXV. For (he Horary Motion of

Moon,
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Table
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TABLE XL. For Finding the Declination of the Sun, the Obliquity of the ~EcUtitic being
23° 28' 15".

AnGVMENT.—l"l(c Lcinp^itude ofthe yun. ]
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TA15LE XLII. Of the Rquali07i of Time for the Year 1825, the Sun's Jjiogce u,:u,^- <,; J^oni;-iiudc 3' 10", luilh the Va-
riation of the limitation fur a Change of 1° of the yl/iogce.
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TABLE XLUI. First Part of the Eijuation
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Containing Astronomical Refractions lahcn the Barometc- ,<, i« ju.w ^ngtmn .i'iL«r<, u/iu xu/irrnnc
meter at 55°, or ivhcn the Barometer is at 29.6, and Fahrenheit's Thermometer at 50°, along with the Hu

Parallax.

TABLE XLV
Thermo

eris at 30.0 English Inches,and Fahrenheit')

Argument.—The Zenith distance of the Celestial Body.

Parallax of the

Sun in a Vertical

Circle.
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TABLE XLVI. Containing the Effect of Refraction in Shortening th^ Diameters of the Sun or Moon, which are

inclined to the Horizort; supfiosing the a/ijiarent Diaim ter to bt 30'.

Incli-

inition

oitl\e

U'lame-

tei- lo

Hoii-

zon-
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Tables for the Aberration of the Fixed Starn.

Table XLVII.
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TABLE LI. For the Aberration of the Planets and Comets.

Arc.
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Tablesfor the JVutation of the Earth's Jtxis.



758 ASTRONOMY.

TABLE LV. Containing Semi-Diuriml Jrcs.

Latitude and decimation of the same kind.

.S c
-.2
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TABLE LV. Conlainitig Scmi-Diurnal .ires,—Continued.

Lalituclc and Declination of the sa?ne kind.

2
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TABLE LV. Containing Semi'Diurnal Arcs^—Conliiiued

.

Latitude and Declination of different kinds.

at

II
a
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TABLE L\'. Contahiin!; Stmi-Diurnal .ircs^—L'jnum,

Latitude and Declination of diffcrcjit kinds.

1

r: -
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T.ABLE LVI. CcJi.'ai7iinff Ihe Ain/iUliideii of t lie Ihavenly Bodies.

1

J
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TABLE LVI. Con.'ahihi^ the .din/tUtuclfs t./thc Hiavcv.hj Hoelif.i.—Con'imied,

3

n
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TAiJLI-; LVII. C-.tnaining the Transits of Mercury over the !iun's Disc for three Lciiturtcs, catctiiatft

from La. Lakdk's Tables.



ASTlJONOx^lY.

i ABLE LV'III. Cijnuimitig the 7'ransit.i of faius oxicr the Suti'n Disc Jor tiuo thousand
years, calculated from La Lande's Tables.

Years.
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Table LIX. containing a General Vicrj of the Plcinetary Sijutem.

Karnes of tlic

Planets.
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TABLE LX. Cfjutainin^ the EUitunU of the Satellites of Ju/ii'er.
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TABLE LXI. Containing- the Longitudes, Distances, Is'c. of the Sate'Utes of Satura.

1

Seven 1 H



ASTRONOMY. 766

TABLE LXII. Containing the Elements of J^inety-Seven Cornels, ivhich have been Observed and Calculated
till the year 1 808.

—

Continued.
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TABLli LXII. Containing ilw Elements ofA'inttij-Seven Cornets, which have been Observed and Calcuiated

till (Ac Year 1801.

—

Continued.
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TABLE LXIII. CATALOGUE of .Kfiv and \'anabU Slurs.

Class \. Stars ascrrlaiiifd to br Variable.

Constellations

ill wliich they
are placed.

New star of

1572 in Cas.

slope ia

> Whale
j3 Pers. Mgol

Mayer's 420th
in the Lion
Hydra, as far

east of X as i/'

is west of y

New star of
1604 in the

E. foot of

Serpcntarius

jfl Lyra

New star of

1670, in the

Swan's head

11 Antinous

X IntheSwan's

neck

Kiglit Asceii'

sion in Time
1786.

Declination

1786.

13 0— 62 S8+N,

Near y in the

breast of the

Swan

^Cepheus
64 or » Her
cules

2 8 33

2 54 19

9 36 5

13 18 4+

17 18

18 42 11

19 38 58

19 41 34

19 42 21-

3 57 25

S

40 6 55N

12 25 ON

22 5 38S

31 10 30S.

33 7 46N.

25 48 30N.

28 UN.

32 22 5SN.

20 9 54

22»21

17 4 54

Greatest

and least

Magnitudes

I—

2—0
2—4

6—0

4—

37 22 37N

3—4.5

3-0

3.4—5

S—

37 20 on:
14 33 N.'

4.3—4.5

General Hcnmrks.

Period of variation 150 years. Reduced ft-om Ricciolus' ./fZ/na^r*/. Pigotl
til inks that its period may probably be much shorter.

Period of variution 334 d.iys. Determined by Cussini. Reduced from Rradlcy
Period of variation 2d. 20h. 48'58". 7. Determined by VVurm. Reduced from

Mayer. Sec Algol.
Reduced from Mayer. Discovered by M. Koch.

Period of variation 494 days, as determined accurately by Pigott. Discover-
ed by Montanari, who made its period 2 years. It is probably the first

of the Balance, according to Flamstead. It is the 30th Hydra in lie
velius.

It appeared on the lOtli October 1604, and was nearly as brilliant as that of

1572. It ceased to be visible qjtthcatU October 1604.

Period of variation 6d. 9h. Discovered by Mr Goodricke. Reduced from

Bradley.

Discovered by Father Anthclme on the 20th June 1670, when it was of the

3d magnitude. On the 10th .\ugust it was of the 5th magnitude. He-
vclius observed it in 1671, 1672, of tlie 6th magnitude; but it has not

been since seen, though Pigott frequently looked for it. See Phil. Trans

No. 65.

Period of variation 7d. 4h. 15'. Discovered by Pigott. It coiitinues 40 hours

at its greatest brightness, 30 at its least, 66 wiiile decreasing, and 36 while

increasing. Reduced from La Caille.

Period of variation 396d. 21h. as determined by Pigott. Le Gentil makes
the period 405d. 3h. Discovered by Kirch in 1686. This star conti-

nues about a fortnight at its full brightness. It is about 3
J
months in

increasing from the 1 Ith magnitude to its full brightness, and in decrea-

sing. It may therefore be considered as invisible during 6 months. When
at its greatest brightness, it is sometimes of the 5lh and sometimes of the

7th magnitude.
Period of variation 13 years. This star was first observed by Jansonius

and Kepler in 1600. It continues at its full brightness about 5 years

decreases rapidly during two years, is invisible to the naked eye for four

years, and increases slowly during seven years. It was at its minimum
about the end of the year 1563. In 1715, it appeared as a star of the

6th magnitude. Since November 1781, it has always appeared like a

star of the 6th magnitude, though Pigott suspects that it has rather de-

creased.

Period of variation 5d. 8h. 37.}'. Discovered by Pigott and (ioodrickc.

Period of variation 60| days. Determined by comparing it with k Ophiuchi.

Discovered hv Dr Herschel.

Class II. Stars snsjirctcd to be Variable.

Hevelius's 6

Cassiopeia

46 or X An-
dromeda

SOoru Andro-
meda
He velius 41

Andromeda
Tycho's 20

Ceti, proba-

bly *:

23 16

1 9 46

1 24 16

1 28 40

1 39

60 SO ON.

44 24 ON.

40 20 15N.

41 31 4N

13 20 OS.

7—0

4.5—5.6

4.5-0

5-0

5—0

Pigott found this star missing in 1782.

Susjiectcd to have diminished in brightness since the time of Bayer. In

1784 and 17.S5 Mr Pigott found it to be less than t/, e(iual to «, and brighter

tlian (t and x-

Some of tlie stars in this place arc said by Cassini to have disappeared and

reappeared. In 17S3, 1784, 1785, their l)righlness was, 50 Androm. 4.5

Mag. rather less than ; t .indrom. 5 Mag. ecjual to 46 and 48 ylndrom.
;

49, 52, and Hcvel. 11 .Indrom. of the 5.6 magnitude.

This star had disappeared in the lime of Ilcvelius. According to Pigott, U

is of the 4.5 magnitude, and of the suiue brightness as the 3. i' of Aqua-

rius.
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Constellations

ill which they

ai'e placed.

Right Ascen-
sion in Time

1786.

Declination

1786.

Greatest

and least

.Magnitudes

General Kemui'ks.

fssAndromeda
mzTkcdnebii-

lous by B'lain

stead

ll7 or 6- Erida-

nus, accord-

ing to Ptole-

myandUlugh
Beigh

41 Taui-us

Star2i° N. of

53 Eridanus

|74 Eridanus

y Great Dog

.

(3 Gemini, or

Pollux

I Leonis

>/' Leonis

25 Leonis

iLeon. Bayer
16 Leon. Ty-
clio

iJ' Great Bear

n Virsriois

Bayer's star

rS.of§-Vir
ginis

111 the north-

cm thigh of

Virgo
9 1 or 92 of the

Virgin
« Dragon

West Scales

of Libra

H ' "

1 40 30

2 A2

3 53 2?

4 29

4 23 54

6 54 5

7 32 11-f

9 20 4

9 32 3

9 46 8

9 52|

12 4 45

12 7 43

12 53

13 29-f

13 43 43

13 58 35

14 53j

o t ft

39 40 3N,

9 40 OS.

27 -0 39

12 30=i=S

8 41 40 S,

15 19 35S,

28 31 38N.

12 14 23N.

14 59 36N. 5.6—

12 20 36N.

15 30 ON.

58 13 24N.

24 16N.

10 OS.

30 OS,

2 5 SON.

65 24 8N,

13 26 OS,

6—0

4—0

5—0

4—0

4-0

3-15

1—

5.6—0

6.7-0

6—0

2—4

6-0

6—0

6-0

6-0

2—4

4—7

This star does not seem to be nebulous. It appeared to Pigott like a star of

the 6th magnitude.

Flamstead could not sec this star in 1691, 1692. In 1782, 1783, and 1784,

Pigott observed one of the 7th magnitude, the relative brightness of which
appeared always the same, viz. less than two little stars near and below «

Eridani.

This star, suspected, without much reason, to be variable by Cassini, was
seen by Ulugh Beigh and Tycho. In 1784 and 1785, Pigott observed it to

be of the 5th magnitude, being equal to (p, and brighter than t^, P, and x
Taurus.

Cassini was of opinion that this star was a new one, and was not visible in

1664. In 1784, Pigott found it less than a and d, brighter than A, and equal

to 4' Eridanus.

Cassini also suspects this star to be a new one, and to have been invisible in

1664. In 1784 it appeared to Mr Pigott less than 46 Eridanus.

This star is marked by Tycho and Bayer as of the 3d magnitude. Ac
cording to Maraldi and Montanari, it was invisible in 1670, but appeared
in 1692 and 1693 as of the 4th magnitude. Pigott has observed it fre-

quently since 1782, but could not perceive the least variation. It was
of the 4th magnitude, a little brigliter than 6, and decidedly brighter

than (.

Reduced from Maskelyne. If either Castor or Pollux have varied in bright-

ness, it is probably Pollux. In 1783, 1784, 1785, Pollux was undoubtedly

brighter than Castor.

This star is marked of the 4th magnitude by Tycho, Bayer, Flamstead,

Mayer, and Bradley. Maraldi and Montanari could scarcely see it in

1693. Pigott saw it in 1783, 1784, 1785, constantly of the 5th magni
tude,less than A and tt, and rather brighter than // and in in the Lion.

This star is said to have disappeared before the year 1667, when it was seen

by Montanari. Maraldi saw it in 1691, very small. Since 1783, it has

appeared of 5.6 magnitude less than », and brighter than zFlamstead's 46th.

Pigott perceived in 1783, that this star was missing. It was invisible in

1784 and 1785.

In 1709 this star was invisible, but near its place were perceived 8 other

stars marked in no catalogue. Pigott could not sec it in 1785. It is not

the i Leonis of other catalogues.

Tycho and the Prince of Hesse mark it of the 2d magnitude, while Heve-
lius and Bradley make it the 3d. Pigot observed it to be of the 4th,

rather less than i ; equal to «, and rather brighter than k Draconis.

This star was observed by Ricciolus, but is not in the charts of Bayer,

Flamstead could not see it on the 2rth of January 1680, though he must
have seen it on the 12th of May 1677, as it is in his catalogue. In 1784,

1785, Pigott perceived no change in it, being of the 6th magnitude, less

than c, and rather brighter than a star three degrees lower in a right line

with c and n Virginis.

This star is marked of the 6th magnitude by Bayer, and is the most
southern of the two x ^"^ 7^ which Bayer and Flamstead place under

the south hand of the Virgin. Maraldi could not see, it, and Pigott look-

ed for it in vain.

This star is marked by Ricciolus of the 6ih magnitude. Maraldi could

not see it in 1709, nor Pigott in 1785.

Pigott found one of these stars, probably 91, missing in 1785. The remain-

ing one is of the 6.7 magnitude.
This star is marked by Bradley and Flamstead of the 2d magnitude, though

at present it is only of the 4th magnitude. Dr Ilerschcl and Mr Pigott

are both of opinion that it is variable. The latter, howev r, perceived

no change in it between 1782 and 17S6, being constantly less than »

Dragon, equal to ^ Great Bear, and rather brighter than k Dragon. *
F'lis star, observed by Bayer, could not be seen by Maraldi, nor by Pigott in

1784 and 1785.



ASTRONOM\. 773
Constellations

in wiucli ihey
are placetl.

Ptolemy & U-
Uigh Bcigh's
o Libra

« Liba

Tycho's 11th

Libra

|33 Serpent,

Flamstead
Bayer's star

near t Great
Bear

f Ptolem's 14

oi Ophiuchus
or Flam-
stead's 36th

Ptolemy's 13 f

ofOphiuclms 5
Ptolemy's 18 ?

olOphiuchus
0- Sagittarius

S Serpent

sion in time
irSG.

n ' "

15 29+

1786.

//

20 30 OS

Greatest
and least

Mai;*niliules

4

—

7

15 29 39 19 58 27S

15 srA

15 38

17 14

Tycho's 27lh
Capricorn

Tycho's 2 2d

Andromeda
Tvciio's 19th

Aquarius

Andromeda

La Caille's

483 Zod.Cat.

17 18 +

17 22—

18 42

18 45 35

21 41

1 43^—

22 25

—

22 52 6

22 55 40

19 30 OS

ir 14 ON

26 15 37S

20 35 OS

24 10 OS

26 32 34S

3 56 36N

14 28 OS

49 15 ON

General Remarks.

15 5 = OS

41 I0 45N

8 50 45S

4—0

6—

4—

4—
5—0

2—4

4—5

6—0

4—0

6—0

4—6

7—

This star docs not appear in any modern catalogue.

This star was observed of the 4th magnitude by Tycho and Bayer. He
velms says that U had disappeared. Mr Pigott observed it during three
years, and found it constatuly of the 5th magnitude, being less than ^i- or
equal to A, and brighter than*.

Hevelius and Pigott could not find this star ; the latter thinks that it never
existed.

Pigott found this star missing 1784.

Cassini could not see this star. Pigott found no star in its place brighter
than the 7th or 8th magnitude.

This star is said to have disappeared before 1695. In 1784 and 178s,
Pigott found it of the 4.5 magnitude, brighter than 39, rather brighter
than 5 1 and 58. From another observation of his, it would appear to be
variable.

^These two stars seem to have disappeared.
> arc the 40th and 58th of Flamstead.

Pigott is confident that they

Dr Herschel and Mr Pigott think this star variable : To the latter it appear
ed of the 2.3 magnitude, and brighter than a- Sagittarius.

Tycho and Bayer found tliisstar of the 3d magnitude. Montanari saw it oi
tlie 5th, and found that it increased in the following years. Pigott cxamin
ed it frequently in 1783, 1784, and 1785, and found it of the 4th magtii
tude; always less than J" Aquilae ; equal to/3 Aquila;, and P Ophiuchus.

Hevelius and Pigott could not find this star.

This star, which Tycho makes of the 4th magnitude, could scarcely be seen
by Cassini. Pigott could not ])erccive it in 1784.

This star, which Tycho makes of the 6ih magnitude, could not be seen by
Hevelius, Flamstead, and Pigott. The latter thinks it is the 56th of
Flamstead, marked F by Bayer, from which it is only U" distant.

Pigott found that this star was less than « Ccpheus, equal to'or rather bright-
er than I Cassiopeia, and brighter than A, x., i Andromeda.

j

This star was found by Mr Pigott to be missing in 1778. It was invisible
in 1783 and 1784.

TABLE LXIV. Containing a Cutalogue of Stars that are Double, Treble, Quiulrujile,i:fc.

See Explanation of Tables, and Bcscrifitivc Astro.somv, p. 638.
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TABLE LXV. Containint;- the Longitudes and Latitudes of S8 of the most remarkable Mbula for 1820.

Letters

and Nos
accord-

ing to

Flam-
stead.

55

41

74

Position of the Stars. Longitude. Latitude

East of v, in the tail of the Swan
Near the following, in the girdle of Andromeda, ^

towards the south ..... 3

Near », in the girdle of Andromeda

In the head of Cassiopeia, to the west of

N. N.E.off/,inlhe GrcatTriangle
In the foot of Andromeda, to the east of Alamak
Between Algol and Alamak, in the foot of .'Vn- ?

dromeda ...... 5
In Auriga, and above the northern horn of the

Bull

Between S and f in Orion's sword

To the west of ij in the southern horn of the Bull

In Auriga, 2|° below No. 8. in the Catalogue
'

p. 701. •

In Auriga, .5* south of C and u

Near and below i and H, before the left foot of

Castor, ......
Below Siriiis, in the neck of the Great Dog
Below the anterior paws of the Unicorn

Near and cast of d, in the ear of the Great Bear

23 59

25 22

1

7'

U
27

8 59

1

60

88 Z

90 /

4 b

5 i

In the Ship, and below ^ in the tail of the Great Dog
In the Crab, between v and ^ . . •

In the Ship, and on the east side of the Great }

Dog, between ^, l>, and c ... 5
In the Ship, above ^, and below the compass
Between ^' and t, above the back of the Great Bear
Below !;,in the tail of the GreatBear, orin the neck

ofAsterion ......
Near,and to the east of the 42d slarofBerenice's han

Under the tail of the female Hydra, in the head

of the Centaur .....
In the Balance, and to the south of ^
In the right hauiicii of Hercules, between t and ^
In the Scorpion, between Antares and r

In the western haunch of Ophiuclius
In the same place, near the 30th star .

In the hca I of Hercules, nearaad to the west of «

In the foot of Hercules, beside and to the east of >

:v and y . . . ... • S
In the telescope, below y Sagittarius

In the thigh of Hercules, above and to the north oi(

Between the Scorpion's tail and the bow of Sa-"

gittarius

> Near and to the west of the bow of Sagittarius <

Between the right foot of Ophiuchus and the bow ?

of Sagittarius ...... 5
In Sagittarius, near and to the east of the bow .

Near and to the west of 32 and 33 of the bow of?
Sagittarius ...... y

Between Scorpio and Sagittarius, above and to }

the N. W. of the 29th star • • • 3
Above, and to the north of the bow of Sagittarius

45

IS

27

1 19 30

19 39

Remarks.

oO' n

24 n.

22 n.

55 n.

son.
5n.

36 n.

12 55 n,

2
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Letters

und Xos
accoid-

iiig to

Flnm-
steud

Position of the Stai-s

32

33

10

12

Oil the wcsttrn margin of Sobieski's Shield

In the how ot Sagittarius, aboveandtotheN. E.of A

III the eye oi Sagittarius ....
Very near the preceding ....
To the east ol' the foot of Antinous, or between"!

the stars f: and / on the northern margin of [

Sobieski's Shield ..... J
On the back of the horse of Sagittarius

Under the eye of Capricorn . . . .

In the head of Capricorn . . . . .

The following near a- .... ,

Below and to the south of y, in the Swan
In the head of Aquarius, near and to the west of

the 24lh star
_,

Between the mouth of Pegasus and the Little

Horse, a little towards the north

In the foot of the Swan ....
In the ear of Pegasus ....
Near, and to the north of the Swan
In the tail of the Swan, near and to the east of

the two stars ^ . . . . .

Longitude,

9"
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Stars by wliich

tile Ncbiilx m;i_v

be tuuii J.

2oy

J 40

241

242

243

244
^4j

246
247

248

249

250
2a 1

252
253

254

255j69Urs3eHev.
256

19JHy(l.Ci-at
l5,/Ui-.»
77 £ Ui-r,ae

39 Ursa

66 Ursa

17 Ursa:

76 Ursse

[Ditterence

of aigta
Ascension
in Timi; be-

twtcM ihe

NVbiila;

and the

Star.

M.

28
28

14

s.

lot

34f

43p
15 40p

1 471

36 44f

27f

19p

13p

5p
Op

47p

O
C B•- o

eg
o

Q

5 J 48 p
41 Up
41 46p

1' 47;;

19 26.

21 33.

M,

17s

17s

57b

21s
2 2511

4011

5811

2011

2 On
5211

3 43n
1711

3s

34s

51s

8s

In

13n

Stars by which
the Nebula: may

be found.

12 Eriilani

47 APcTsei
17Hy(lrxCrat.
23 /i Ui'sx

38 of Co>i>ioi.i.

1 A Draconis
4 Draconis

257

258
259
260
261

262

263
264

265 37 Ursa:
2661

267 39 Ursa:

268
269

270
271
272 Georg. Sidus
275 A double star

274

Uitiereiicc

of Kiiflit

Asccribion

ill rime bc-

iwixii the

Nebula:

and the

Star.

SI. s.

16 58f

3 41p
18 311

1 49p
3 71

2 6p
22 48p
14 I8p

16 16p
13 35p
11 21f
12 46f
18 If

35 36f

35 54f

53p
5 45f

10 13f

a. M.

I 58s

On

27n
n 34S

1 35s

2 41s

23s
1 36n

5n

lis

10s

4s

29n
42 n

55n
6n

59s
24s

27.1

276

277

278

279

280

281

2S2

Stars by which
the Nebula: uia

be tbuud.

5 Dracon.Hev,

28
284
285

286
287
288

16 i^Ursimin
rApps. Sculps
L. C. 95

208 NCamclo-
pardofBodc's
Cat.

Uiflerencc

of Kight
.\scejision

in Time he-

tHeen the

Nebnlx
and the
Star. 2

M. S.

1 32f

2 45 f

6 20f
11 5p
10 28p
51 33f

1 47p

24 d Ursac

1 A Draconis
184 Cainclop
ofBode'sCal.

153

113

85

13

30

4

11

l5p

40p
18p
141'

Of

37p
58p

D. M.

o 12n

12n
2on
ISs

1 38n
O 3n

27n

2 43s

3 4s

23s

1 53s
8s

1 Ion

2 34s

Planetary Nebulae, or

Stafs with Burs, ivith Milky Chevctures, with Short Rays, Remarkable Sha/ies, isfc.

4

5

6

7

8

9

lo

u
12

13

1 i

15

lo

17

18

l9

20

2;

22

23

2 1

25

25

27

1 3 V Aquarii
13 'v[ijnoccr

15 Alonocer
69 Leonis
29 y Virginis

59 c Ljo.iis,

5 1 m Leonis
34 Virginis

51 m Leonis
51 ( Ophiuclii

3/? Sugitise

39 h Cy^ni
21 Vuipecu
27 Aqtiiis

21 a .^nd'Om
16 >i Sii^ittarii

81 Ceti

14 Andi-oni.

5 MoiiOCi r

I

;12 Leporis

J7 I N-.vis

75 Ceti

50 ^ Oiionis

19 Navis
34 V Eridani
".3 b Crali r

5 24p
6 4f

8 18p
10 3f

9 Op
9 Op
17 Of

10 12p
21 l5p

1 42p
22 Ol

8 6p
2 6f

6 6p
2 6f

17 12f

35 30f

6 lip

7 6p
3 42p
8»48p
3 lOF

4 4 Jp

57f

67 Op
16 I6f

28 39p
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EXPLANATION OF THE TABLES.

Table I.—XXXVII. p. 736. Tables for Edifises.

These new tables ai'c calculated, for the purpose of

computing the times of new and full moons and eclipses.

They have been sufliciently explained in fiook II. of

I-'ractical Astronomy.

Tables XXXVIII. and XXXIX. p. r49.

These tables were employed in calculating most of the

preceding ones, and n reducing to time the equations of

Mason's Lunar Tables.

Tables XL. and XLI. p. 750. Sun's Declination.

The longitude of the sun being 2' 9^ 10', and the ob-

liquity of the ecliptic 23° 28' 40", it is required to

find his declination. In the colunm with 2 signs at the

head, and opposite 9°, is 21'' 49' 42".3. The difference

between this and the declination for 9° 50", is 4'33".6;

and therefore, by the following analogy, we shall obtain

the proportional parts for 10'. As 30' : 4' 33''.6r:10 :
1'

3 1".2, which, added to 21° 49' 42".3, since the declination

is increasing, gives 21° 31' 13"..^, when the obliquity is

23° 28' 15".

Enter Table XLI. with the sun's longitude, and the

number 55".4 will be found as the change of the sun's

declination for 1 minute ; but since the obliquity in the

example is only 25" more than the obliquity in the

Table, we shall have, As 60" : 55" iZZ.25" : 23".5, which,
added to 21° 51' 13".5, since the obliquity is greater

than that in the Table, gives 21° 5 1' 37".0 for the declina-

tion required. When the degrees of the sun's longitude

are above 15, the declination will be found on the right

hand side of the Table.

Table XLII. p. 715. Equation of Time.

See p. 613.

Let it be required to find the equation of time on the
1st of November 1810, the sun's longitude being 7' 8°

25' 58", and the place of his apogee 3' 90° 44' 18"i With
the signs of the sun's longitude at the head, and the de-
grees at cither side, take out 16' 16".4 for the equation of
time, when the sun's apogee ism 3' 10°. The difference
between the real place of the apogee, and the place for
which the Table is calculated, is 15' 42", and the varia-
tion for 1° is 4"; therefore, as 1° : 4"rzl5' 42" : 1".0,

which must be subtracted from 16' 16".4, as the time
precedes 1873. We have therefore — 16' 15".4 for the
equation of time required, which, as its sign ii.dicatcs,

must be subtracted from the apparent time, to have the
mean time.

Tables XLIII. and XLIV. p. 752. Equation for Equal
.Altitudes. Sec p. 614.

Let it he required to find the equation for equal alti-

tudes on the 29th March 1810, (See the example, p. 685,
686,) the sun's longitude being 0' 8° 9' 1", and half the
interval between the observations 3'' 45' 30". By enter-
ing Table XLIII. with the sun's longitude at the side,

and half the interval at the top, we obtain the first part

of the equation -|-0".54

From Table XLIV. we obtain — 17".4, which,

muliiplieu by 1.256, the tangent of 51° 28'

39", tne latitude 01 Greenwich, gives . —21".85

Consequently the correction, or the equation

of equal altitudes, is .... —21".3I

Table XLV. p. 753. Containing Mtrono?nical Refrac-

tions, and the Slut's Parallax. See p. 618, 619,620.

Let the refraction be required, when the zenith dis-

tance or complement of the altiiude is 25° 20', and the

barometer at 29.6, and Fahrenheit's thermometer at 60°,

The refraction corresponding to 23° 20', is 2r".0. The
variatian for j'j^ of an inch of the barometer, is o".8; and

therefore the variation for
Y*^

will be —0".4, witU the

sign —, since the barometer is lower than in tlie Table.

The variation for 20° of Faai-enaeit, is 1".3; and
therefore the variation for 5° is -f 0".3, with the sign

+ , since the thermometer is higher than in the Table.

The refraction consequently is 2'7".0—0".4-f O" 3~26".9.

The sun's parallax answering to the same zenith dis-

tance, is 3".8.

Table XLVI. p. 754. Effect of Rtfraction in shortening

till Diameters of the Sun and Moon.

Let it be required to find the apparent diameter of the

sun, that is, niciined 30° to the horizon, when his real

diameter is 31' 12", and his altitude 11°. The decrease

corresponding to these numbers in the Talilc, is 3".3,

when the diameter of the sun is 30'. But since his di-

ameter is 31' 12", we have 30': 3".3r:31' 12": 3".4, the

true decrease, which, subtracted from 31' 12", gives 31'

8".6 for the apparent magnitude of the diameter of the

sun, that is, inclined 30° to the horizon.

Table XLVII. p. 755. Aberration in Longitude and
Latitude.

In order to find the aberration of a star in longitude,

enter the Table with the difference between the longi-

tude of the star and that of the sun, and multiply the

number given by the Table by the secant of the star's

latitude. Thus, let the sun's longitude be 10' 14° 40'

27", the longitude of the star 6^^ 11° 10' 17", and its lati-

tude 33° 34'.

O Long. 10" 14° 40' 27"

Star's Long. 6 11 10 17

Diff. 4 3

Star's latitude 33°
30 10 gives in the Tabic -f 11\03
34'. Secant of . . 1.200

Aberration in longitude .... 13".23<i

In order to find the aberration in latitude, subtract

three signs from the difference between the longitude of

the sun and the star, and multiply the corresponding

numlier in the Table by the sine of the star's latitude;

Thus,
4' 3° 30' 10"

3

13 30 10 gives in the Table— 16".68

Star's latuude, 33° 34', sine of . 0.55S

Aberration in latitude
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Tables XLVIII. XLIX. L. See p. 755. Merration in Tables LII. Llll. LIV. p. 757. For the jYuiaiion ofthe
Right Ascension and Declination. Hart/i's Axis.

Let A be the right ascension of the star, D its decli-

nation, and S the sun's longitude. Then enter Tabic
XLVIII. with A—S, and Table XLIX. with A+S, and
the sum of the two numbers, if their signs arc equal, or
their difi'crence, if the signs be unequal, multiplied by
the secant of D, will be the Jberraiion in Right ylscen-

lion. Thus, to find the aberration of Pollux on the 1 1th

i»f December 1810, we have

A=:3' 23" 25' 51"

S=:8 18 51 30

A—S 7 4 34 21 Table XLVIII. -f 15"79

A-fS 12 17 21 Table XLIX. + v"82

1 6"6

1

D 28' 30' 45" N. Secant of . . . . 1.14

Aberration of Pollux in R. Ascension, 18".94 Prod.

Enter Table XLVIII. with the Argument A—S+3',
and Table XLIX. with A+S—3% and the sum of the

numbers given by the Tables, multiplied by the sine

of D, will be the first part of the aberration in declination.

With S+D and S—D enter Table L. and the other
two parts of the aberration in declination will be found.

The three parts, added together, will give the whole
aberration in declination. When the star is south of the
equator, 6' must be added to S+ D, and S—D. Thus in

the case of Pollux :

A—S+'<'=10 4 34 21 Table XLVIII. —10"88
A+S—i'zr 3 \2 17 21 Table XLIX. — 0.18

D=0»
S=8
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amplitude from the Table. Thus let it be required to

find the amplitudi; ol tiic sun at London, in latitude 5li,

wlien his declination is 9° S. Opposite 5U and 9°, will

be iound 14° 33', wljich is south, because the declination

is south, the amplitude being always of the same name
with the declination.

Tables LVII. and LVIII. p. 764. Transits of Venus
and Mercury, p. 617.

These Tables require no explanation. A small error

in the motion of Venus's node may prevent the conjunc-

tion of 21 17 from turning out a transit.

Tables LIX, LX, LXI, and LXII. p. 766—770.

These Tables require no explanation. See p. 604,

607, 634.

Table LXIII, p. 771. Catalogue of Variable Stars.

This Table contains 1 3 stars that are certainly variable,

and 37 which arc suspected to be variable. The latter

class might have been considerably enlarged, but those
which arc omitted have been suspected to be variable

without any good reason.

Table LXIV,p. 773—779.
See p.

Catalogue ofDouble Stars.

638.

This catalogue is selected and arranged from the nu-
merous observations of Dr Herschel. It is divided into

six classes, the first of which contains those double stars

where there is the smallest space between them. This
interval is given in the fifth column in diameters of the
larger or smaller star. When no letter is added, L, or
the larger star, is understood. The second class con-

tains those where the two stars are at a (greater distance,

and so on with the other classes. In liic 3d, 4lri, ana 5th

classes, the distances m the fifth column are given in se-

conds ; and in the sixth class, in minutes and secoi.ds.

In the column containuig the angle of position, the let-

ters N. F.; S. F.; N. P.; S. P.; denote A'onh Follow
ingf South Following., A'orth Preading, South Preceding,

and signily that the smaller star is nortli follo^ving the

greater, that is, it is north of the greater one, und fol-

lows it in their diumal motion. In the very same way,

south preceding means that the smaller star is south of

the other, and precedes it in their diurnal motion. The
numbers in the same column give the angle wliichthe

line joining the stars forms with the parallel of decli-

nation.

Table LXV. p. 780. Catalogue ofJ^ebula, p. 638.

This catalogue contains the most remarkable nebulae

which were discovered before the time of Dr Herschel.

The places of several of them were determined by Mr
Bode.

Table LXVI. p. 781. Catalogue of J^'ebule.

This catalogue contains the first class, or class of

bright nebulae, according to the observations oi Dr Her-
schel. The second column contains the names of the

stars which they are nearest. The third column shows
the difference between their right ascension and that of

the star, p^ signifying preceding, andyfollowing ; and the

third column, the difference between their declination and

that of the star, n signifying north, and s south. The same
Table contains the planetary nebula:, which form Dr
Herschel's fourth class of nebulae. We have omitted

the remarks made by Dr Herschel upon each of the ne-

bulae, in order to make room for a greater number of

these bodies. (/3)
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attniciionof, 649

Mural quadi'aut, 678
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tiirb. d phnet,656
Nodules ofihi- sun, 578

Nonius, 677
.

Noon, to find the true ume of, 6U
Nutation ot the i-arth'saxbiO?©

Tables lor, 757

Occultationi of tlie itan, 627

Gibers, Dr. discovers ihe planet Palla*.

5f*7

discovcn the planet Vesta, ^^

5 G S



'8b

Open'uigs of tie sun, JKr

oVbiu oT llu- planets, r»rm."f
'^,^'if

pluuctary. .vCenUntity ot, S70

incluiatiua ot, ib.

ASTRONOMY.

Pa)bs,600
discovei-ed by Dr Gibers, 567

atmosphere of, 601

diameter ot, ib.

Table of particulars concerning,

immense inclination ot' the orbit

ot", 600

Pai-atliictic rules, invented by Ptolemy,

description of the, 676

Pu,i.-alla& of Che heavenly bodies, 618

lUiitudt.-, ib.

horizon t3i,ib.

Pendulums, variation in theltngthof,
619

lengths of, in different lati-

tudes, 667

Vendulam clock invented, 678

Perihelion, 569
loDgitude of. 571

Persians, astrouomv of the, 548

Pfrturbaiions of the satellites of the pla-

nets, 663
PhiloUus, 552
Phauicians, astronomy of the, 548

Physical astronomy, discoveries in, 640

iMazzi discovers the planet Ceres, 567

Place, La, discoveries of, 566

t'ianeis, orbits of Uie, 569

rotation of, about their axes, 5 /

matter of the. 571

four new, origin of tlie, 603

four new, originally formed one,

ib.

aberration of, 622
Superior, phenomena of, as seen

^rom tiie earlJi, 630

forces which reuin them in

their O'-bits, 640

tend towards the sun, 641

retained in their orbits by the

same force, 642

mutual action of the sun and,

644
proof of this, lb

action of, upon each other, 645

times ill which tliey would fall

to the sun, 643
motions of the, round the cen-

tre ofgravity, 644

motion of, in an elliptic orbit,

650
, , ,.

motions of the, rt^gulated by a

torce which varies in the in-

verse duplicate ratio of the

distances, 6*2

quantity of matter in the, ib.

method of finding

this, ib.

densities of the, ib.

force of gravity at the surfaces

of the. 653

disturltances of the motions of

the. ib.

difficulty of investigating these

disturbances, ib.

action of a superior upon an
iiifcnor, <'i55

action of an inferior upon a su-

perior, ib.

niuiuat actions of, change- the

positions of the planes gf the

orbits, 656
action or, upon the comets, 657

figure ot the, 665

orijits, change in the form of, 571

orbits, change in the position

of, lb.

Wanetary system, 569
description of, id.

general view of, ib.

phenomena of, as seen
from the earth, 610

permanence of the 656

Hanispheres, G36

Platonic school, 552

Pules of tlie eaith, quantity of compres-

sion at the, 667

of Saturn, cause of the great flat-

tening at the, 608

Pore, of the sun, 578

Pi-aciical astronomy, 676

Precession oftjie equinoxes, 624, 669
physical cause of the, ib.

Problem of three bodit s, 564. 655

enunciation of the, 655

Prqjectiles, aimlogy between the motion

of,aad thatof a planet hi its orbit, 645

Ptulemy, discoveries of, 555
Fhiladel hus establishes the

Alexandrian school, 553

Purbachius deit rniines the obliquitj' of

the ecliptic, 558

Pvihagoras, diicovcries ol, 551

Pytheas, 553

Quadrant of Ptolemy. 676

of the Arabians, 677

mui-al, 678
astronomical, by Bird, 679

Troughton'S.680
method of using and adjust-

ing Uie, 632

R

Refraction, 620
illustrated byan expenraent,

ib.

tables of, ib,

Regiomontanus, 558

Retrogradations of the superior planets,

631,632 ^ , . -J .

Uicc)oli*s explanation of the lucid bow
in the old moon , 586

method of measuring the

mountains of the moon, 590

Ridges of the sun, 57S

Right ascension, 564

Ring of Saturn, 607
rotation of the, ib.

irregularities in the sur-

face of, ib.

Ring of Saturn, La Place's theory of,

opmions about the tor-

mation of, 608
phonomena of, 633
probable mechanism of

the, 663

Roemer, discoveries of, 562

Rotation of ilie planets, 570

ofthe sun, 575

ofthe moon, 668

Satellites supposed, of Venu s, 585
of Jupiter, 605
of Jupiter theorems concern-

wig theirnioiions, 606

of Saturn, 609
variation in the light of the

fifth, of Saturn, ib.

La Place's theorj- ofthe, ib,

olJupiter, their eclipses, 632

subject to the same laws as the

piimaiy planets, 641

acted upon by the sun, 643
peiturbiiiions ofthe, 663

mutual action of, changes eve-

17 instant the position of

iheir orbits, 664
Saturn, 607

nng of, ib.

figure ofj 608
spots of, lb.

bells of. ib.

rotation of, ib.

poles of ib.

satellites of. 609
motion and retrogradation of,

631
ring of, phenomena of, 633, 663

Table for finding its ap-

parent form, and that

ofthe orbits of his sa-

tellites, 633

peculiarities m the motion of,

656
satellites, position of the orbits

of. 665

Scheiner's observations upon the solar

spots, 575

School, Platonic, 552
Alexandrian, 553

Scbroeter's observations upon Venus,

583
Scotland, progress of astronomy in, 568

Seasons, ch;Uige ofthe,6ll
fxplauauon ofthe, ib.

Secular equation of the mean motion of

the u.oon,663
Shallows of the sun, 578

Sideieai year, 624

Signs oi Ju- Zudiac, 570

Solar phenomena, Dr Hetrschel's theory
'

ol ih-. 579

new iheory of the,

propvatid.580

Solar phenomena, their connection with
the pi-oductiveness

ofthe seasons, 581

Solstice, summer, 611

winter, ib.

Sphere, circles ofthe, 610
gravitation, applied to a, 647

Spots of the sun. 570
ellipticil path ofthe, lb.

may be elucidated by a common
globe. 571

bnght, in the sun, 577

of the suiij revolution of, as seen

from difterent planeu, 575

observations upon the, by Harriot

and Fabricius, ib.

by Scheinev, ib.

by Galileo, ib.

by Herichel, 577
ot the sun, genei-al phenomena of

the, 576
ofthe sun, theory ofthe, ib.

of the sun, opinion of 1 'e la Hire
upon the, ib.

of the sun, opinion of La Lande
upon the, ib.

of the sun, Dr Wilson's theory of
the, ib.

Spring tides, 623
cause of the, 673

Stai*s, cosniieal, achronical, and heliacal,

rising and setting of the, 621
semidiurnal arch of, ib.

amplitude of, ib.

azimuth of, ib.

on the arrangement of, into con*
stellatioiis, 635

catalogues of, 636
catalogue of 2052, 690
explanatisn of this catalogue, 636,

735
delineation of the, in atlases and

planispheres, 636
distance of the parallax of the, ib.

proper motion of the, 637
Table of their proper motions, ib.

motion of Uie, indicates a motion
of the solar system, ib.

new and variable, 638, 771
nebulous, ib. 780
double, 639, 773
motion of, in longitude, 735

Stations of the superior planets, 611. 632
Stirling's (James) solution of tlie problem
concerning the true figure of the
earth, 666

Summer solstice, 611
Sun, spots of the, 570

rotation of, 575
openings ofthe, 577
shallows ofthe, 578
ridges of the, ib.

nodules ofthe, ib.

corrugations ofthe, ib.

indentations of the, ib.

pores ofthe, ib.

not a habitable world, 580

apparatus for viewing the, 581

'sdisc. Bouguer's expeiimeriU on the

light ofdifterent parts of the, 682

phenomena of the, as seen from the

earth, 610
apparent daily motion ofthe, ib.

explanation of the phenomena of

the apparent daily motion ofthe,

ib.
. - .. u

apparent annual motion ot ihe,)b.

explanation of ditto. 611

diauieler. vari.ition in, 612

method of finding the parallax of

lhe,618 .

oval appearance of the, m the bon*

zon, 620
eclipses ofthe. 626

acts upon the satellites, 643

limt s in which tlie different planets

would fall to the, ib.

mutual action of the planets and
the, 644

pi-ootof this, ib.

method of finding the quantity of

mattev in the, 652
action of, upon the ocean, a came of

the tides, 671

ratio ofthe disturbing forces of the

moon and, 673

Superior pLinets, pheuomena of. as seen

(rem ihe earth, 630

System, planetaiy. tabular view of, 766

Table, containing tli« appareat intDna-

tu>n of the sun's axis towards a
ci.cle of latitude ; the situation

of the sun's equator, with the

ratio between its greater and
lesser axis ; and the distance of

tlie ascending and descending

nodes ofthe sun's equator iVora

his centre. 573

containing the longitude and lati-

tude of 89 lunar spots, with re-

marks on their nature and ap-

pearance, 587
containing the height, breadth,

and names of insulated moun-
tains in the moon, with general

remarks, 592
containing the names and height

of central mountains of the

moon, and the length of their

base, w ith general remarks, 595

containing the height of the heads

and names of annular moun-
tains in the moon, with the

length of their base, 594

contajning the depth of the lunar

cavities, and the breadth ol their

orifices, 595

containing the names and height

of stratified mountains in the

moon, with the length of their

base, 594

of particulars concermng Ceres,

600
concerning Pallas, 601

concerning Juno, ib,

ofthe masses ofthe planets, 649

for finding the enlightened part

of the diameter of Venus, Mer-

cury, ajid the moon, 616

containing the elements of the

stations and reti-ogradanons ol

Mercury, 615

of Venus, ib.

of tlie equation of lime, 612 ^

for finding the torm of Saturn*

ring, 633

of the proper motion of 30 stars',

637 . .

for reducing the divisions ot the

quadrant, 680

ofthe precession ofthe equinoxes,

735
. „

for calculating the times of new
and full moons and ecbpses 73a

of the moon's equatorial pai-allai,

746 . .

for reducing tlie latitude and the

equatorial parallax, ib.

ofthe moon's liorary motion, 74T

of the moon's diameter, ib.
^

ofthe augmentation ofthe moon 1

diameter, ib.

of the sun's semidiameter and

hourly motion, 748

ofthe houriy motion ofthe moon
from the sun, 749

for convenitig into time tlie hour-

ly motion ofthe moon trom the

sun,ib.
of the; sun's declination, 750

ofthe equation of time, 751

ofi-efi-action.and of th- sun's par-

allax, 753
of tlie diminution of the dia.iieter

ofthe sun and moon by refrac-

tion, 754

of abeiraiion, 755

of nutation, 757

of semidiurnal arcs, 758

of amplitudes. 762

of the transits of Mercury. 764

ofthe transits of Venus, 765

containing a view of the planetary

svsteni.766
^

of the ell-menu of Jupiter s satel-

lites, 767
, . t

of the elements of Saturn's sateK

lites, 768

of 97 comets, 769

of new and variable stars, 771

ofdoubi- stars, 773

ofnebulis, 780

lables, explanation of, 784

astronomical, on the construc-

tion of. 691

Telescope invented, 677

Telescopic sights introduced, 678

ThaJes, discoveries oi; 551

Tides, ' xplanation of, 623

spriiigi lb.

neap, ib.
r ^ -

general phenomena of, d7|

physical cause of, ib»
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Tide% pn>duced by the action of the sim

and moon upon the ocean, 671

owing principallj' to theaLtiou of

the moon, 672
influenced by the obliquity of the

priiptic. and tJie inclination uf

the moon's orbit to the equator,

674
itillueneed by the inertia of the

water, ib.

phenomena of the, a striking prcof

of the gravitation of terrestrial

matter to the celestial bodies,

675
nme, measure of, 611

apparent, 614
mean, ib.

solar. 612
sidereal^ ib.

equation of, ib.

part of ihe equation of, arising

I'rom the inclination of the

earth's asis to the ecliptic, ib.

Time, illuKtraied by a torrestrial globe,

6KT
Transits of Venus aud Mcrcur)", 617, 762,

763
tables of, 762. 763

of Mcrcurj', period* of, 617
of Venus, periods of, ib,

finl predicted by Kepler, ib.

Tropic of Cancer, 611
Capriforn, ib.

Tropical year, 624
Troughion, tidwanl, labours of, 567

his great improvements on
astronomical instruments,
5f.7, 67S

astronoaiical quadrant, 680
iistronomical circle, ib.

wire mici"omctei", 687
transit instriimfni^, 634
rertectinp circle, 673

Twilight, the ca'ise of, 620

Tycho llrahe, discoviries of, 559
labours oi; ib.

V

VIuehDeigh, 557
Vnivursal gravitation, 649

proved by the figure of Ibe
earth, 650

Variable ^tar*, table of, 771
Venus, 583

spots of, ib.

luminou!! mat^m of, ib-

atmosphere of,ib.

twilight of, 584
mountains of, ib.

rotation of, ib.

observations of Herschtl tipon,

583
ofCassiui and Bianchini upOD, 585
supposed satellite of, ib.

phenomena of, 615
transits of, 617

Venuf. periodi of tlie tnnilt ol^ 657
Vt'Tiittl iquinox, 6|1
Vt niK-r acale, ft77

Vtiia discovi-red b>- Dr Olbrrt, 5A7
dtunelerof 602
elements of the orbits of, ib.

W
"Walther, 558
Werner, John, ib.

Wilson's, Dr. theory of the solar ipoti,
570

solar globe, 577
Winter solstice, 6ii

Zodiacal light. 5S1
Aeorj- ot. 584
objections to the comiDoO ex-
planation of the, iU

END OP ASTRONOMY.





GENERAL EXPLANATION

OF THE

PLATES BELONGING TO VOLUME SECOND

OF THE

AMERICAN EDITION OF THE NEW EDINBURGH ENCYCLOPAEDIA.

PLATE XXIII.

1,2, 3. The animalcule called Proteus Diffluens.

4. Trichoda Cimex.
5. Paraniaecium Aurelia.

6. Vorticella Hiaiis.

7. Vorticella Racemosa.
8. Vorticella Pyraria.

9. Vorticella Convallaria.

10. Vorticella Acinosa.
1 1. Animalcule in Beets.

12. VolvoxGlobator.
13. Monas Uva.
14. Volvox Sphevula.

IS.Gonium Pectoralc.

16. Wheel Animal, from Muller.

1 7. Wheel Animal, from Baker.

18. Quiescent Wheel Animals.

Fig.

Fiij.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

PLATE XXIV.
Fig. 1. The Sloth.

Fig. 2. The Sloth reversed.

Fig. 3. The Sloth quiescent.

Fig. 4. Eel of tiles.

Fig. 5. Eel of blighted corn.

Fig. 6. Human Seminal Vermiculi from Gleichen.

Fig. 7. Ditto from Spallanzani.

Fig. 8. Ditto from Leeuwenhoek.
Fig. 9. Seminal Vermiculi of the Bui!

Fig. 10. Ditto of the Horse.

Fig. 11. Ditto of the Cock.

Fig. 12. Ditto of the Newt.

Fig. 13. Ditto of the Frog.

Fig. 14. Animalcule of the teeth.

Fig. 15. The Urslet.

Fig. 16. The Urslet reversed.

Fig. 17. The Slough, containing the Ovary of the Urslet.

PLATE XXV.
Containingdifferent kinds ofActinix,or Animal i^/oK»f7-,?.

PLATE XXVI.
Containing figures for illustrating the theory of Anamor-

phoses, or distorted representations of objects.

PLATE XXVII.
Fig. 1. Longitudinal section of an Anchor.

Fig. 2. Form of the Flukes.

Fig. 3. A longitudinal section of the Shank.

Fig. 4. Transverse section of the Shank, shewing the

way in which the iron bars are arranged.

Fig. 5. Representation of the Stock.

Fig. 6. Perspective view of an Anchor, with its Cable for

weighing it.

Fig. 7. View of the Floating Anchor.

Fig. 8. Method of using it.

PLATE XXVIII.
Fig. 1. Hooke's Anemometer.
Fig. 2, 3, 4. Wolfius's Anemometer

Fig. 5. Martin's Anemometer.
P'ig. 6. Bougucr's Anemometer.
Fig. 7. Zeihcr's Anemometer, or Bougucr's and Smca-

ton's combined.
Fig. 8,9. Lomonosow's Anemometer.
Fig. 11. Lhid's Anemometer.

PLATE XXIX.
Fig. 1,2,3, 4, 5, 6. Dcmcnge's Anemometer.
Fig. 7, 8,9. Pickering's Anemometer.
Fig. 10, Anemometer with a bag of air.

Fig. 11. Bouvet's Anemometer.
Fig 12, 13, 14, 15, 16. New Anemometers by the Editor

PLATE XXX,
Containing a Table of Musical Intervals, for facilitating

musical calculations in general.

PLATE XXXI.
Fig. 1. Arithmetical Characters.

Fig. 2. Logarithmic Scale.

Fig. 3. A Sliding Compass for the Logarithmic Scale.

Fig. 4. Sliding Rule.

Fig. 5. Nos. 1 and 2. Napier's Rods.

Figs. 6, 7, 8, 9. Diagrams for illustrating the Arithmetic

of Sines.

PLATE XXXIL
Containing a perspective view of Pascal's Arithmetical

Machine.
PLATE XXXIII.

Containing a general view of the Solar System.

PL.A,TE XXXIV.
Fig. 1, 2, 3, 4, 5. Diagrams for illustrating the general

description of tlie Planetary System, in Chap. I.

p. 569.

Fig 6. Spots on the Sun, according to Hcvelius.

Fig. 8, 9, 10, 11, 12, 13, 14. Figures for illustrating the

paths of the spots over the Sun's disc, at different

seasons.

Fig. IS. For explaining the difference between the time

of the rotation of the Sun and that of the Spots.

Fig. 16 to 30. Spots and appearances on the Sun's disc,

according to Dr Hcrschel.

PLATE XXXV.
Fig. 1. Hcrschel's Darkening Apparatus for viewing tho

Sun.
Fig. 2, 3, 4. Figures for explaining the Zodiacal Light.

Fig. 5. For explaining the variation of brightness in dif-

ferent parts of the Sun.

Fig. 6. For explaining tlie twilight of Venus.

Fig. 7, 8,9, 10. Shewing the .\tmospherc of Venus when

entering and leaving the Sun's disc.

Fig .11, 12. Spots upon Mars, as seen by Maraldi.

Fig. 13 to 21. Spots upon Mars, as seen by Dr Herschel.

Fig. 22. Combination of Figs. 15, 16, 17, 18, 19, 20, 21.

Fig. 23. Jupiter and his Belts when emerging from the

Moon's dark limb.

Fig. 24. Jupiter when free from the Moon,
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Fig.

Fig,

Fig,

Fig,

PLATE XXXVI.
1. The Moon when a ftw days old, shewing the se-

condary light itftectcd from the Earth, and the

cause of the lucid bow.

2, 3. Spots on Venus, observed by Bianchini.

4. Appearance of Venus, according to Dr Hershel.

5. Appearance of Venus, according to Sclirocter,

with a high mountain m in her southern hemis-
phere.

Fig. 6, r. Ragged margin of Venus, according to Schro-

eter.

Fig. 8, 9. General appearance of Jupiter's Belts, accord-

ing to Dr Herschel.

Fig. 10, 11. Curved appearance of Jupiter's Belts, as

sometimes seen by Dr Herschel.

Fig. 12. Saturn and his Double Ring, as seen by a person

directly above its plane.

Fig. 13. Saturn and his Ring, as seen from the Earth, ac-

cording to Dr Herschel.

PLATE XXXVH.
Fig. 1, 2. Diagrams for shewing the method of finding

the height of the Mountains in the Moon
Fig. 3. Inclination of the orbits of Ceres, Pallas, Juno, and

Vesta.

Fig. 4. Directions in which the four new Planets seem to

have been projected.

Fig. 5. Position of the nodes and inclinations of the orbits

of the four new Planets.

Fig. 6. Position of the Perihelia of the four new Planets.

Fig. 7. Diagram for explaining the phenomena of the

Earth's diurnal motion.

Fig. 8, 9. Diagrams for explaining the Seasons.

PLATE XXXVin.
Fig. 1, 2. Diagrams for illustrating the Equation of Time

.

Fig. 3. Diagram for explaining the stations and retrogra-

dations of the inferior Planets.

Fig. 4. Diagram for explaining the Phases of Mercury
and Venus.

Fig. 5. Diagram for explaining the doctrine of Transits.

Fig. 6. Diagram for explaining the effects of Parallax.

Fig. 7. 8. Diagram for shewing how to find the distance

of the Sun, by means of the Transit of Venus.

PLATE XXXIX.
Fig. 1. Diagram for shewing how to ascertain the dia-

meter of the Earth, and measure the length of a

Degree.
Fig. 2. Diagram for explaining the Refraction of the At-

mosphere.
Fig. 3, 4. Diagrams for explaining the aberration of the

fixed Stars.

Fig. 5, 6. Diagrams for explaining the Tides.
Fig. 7. Diagram for shewing how the waters rise on the

side of the Earth opposite to the Moon.
Fig. 8. Diagrams for explaining the precession of the

Equinoxes.
Fig. 9. Diagram shewing that the latitude of the place is

equal to the altitude of the pole.

Fig. 10. Diagram explaining the Phases of the Moon.

Fig. 1 1. A lotal Eclipse of the Sun.

Fig. 12. An annular Eclipse of the Sun.

PLATE XL.
Fig. 1. Shewing the m,igiiitude oi Solar Eclipses at dif-

ferent distances from the Moon's Node.
Fig. 2. Diagram for explaining the phenomena of Solar

and Lunar Eclipses.

Fig. 3. Diagram for explaining the magnitude of the
hcrizoiital Moon.

Fig. 4. Dijgram explaining the stations and retrograda-

tions of the superior Planets.

Fig. 5. The apparent path of Jupiter among the Stars,

from 1708 to 1710.

Fig. 6. Diagram explaining the appearance and disap-

pearance of Saturn's Ring.

Fi;;. 7. Appearance of the Comet of 1807.

Fig. 8 10 14. Appearance of different Nebulae, according
to Dr Herschel.

PLATE XLI.
Fig. 1 to 8. Appearance of different Nebulas, according

to Dr Herschel.

Pig. 9. Section of the Nebula of the Milky Way, with
the Solar System in the middle of it, according to

Dr Herschel.

Fig. 10. A perforated Nebula, or Ring of Stars. It is

oval, and the shorter is to the longer axis as 83
to 100.

Fig. 11. Diagram for explaining the Equation of the

Centre.

Fig. 12, 13. Diagrams for Astronomical Problems.

Fig. 14. Projection of the Eclipse of the Moon on Sep-
tember 2d, 1811.

Fig. 15. Projection of the Eclipse of the Sun on Septem-
ber 7th, 1820.

PLATES XLII. XLIII.
Containing Diagrams for illustrating Physical Astro-

nomy.
PLATE XLIV.

Fig. 1, 2, 3, 4. Diagrams for illustrating the theory of

the Tides.

Fig. 5. Diagram for explaining the principle of the Qua-
drant.

Fig. 6. Perspective view of Bird's Pillar Quadrant.

PLATE XLV.
Perspective view of Tioughton's Astronomical Quadrant,

three feet radius.

PLATE XLVI.
Perspective view of Troughton's Astronomical Circle,

as made for Colonel Brisbane.

PLATE XLVII.
Fig. 1. Perspective view of a large Transit Instrument,

as made for an observatory, by Troughton.

Fig. 2. Perspective view of Trou rhton's Portable Circle.

PL \TE XLVIII.
Fig. 1,2, 3. Perspective views of the Wire Micrometer,

as made by Mr Troughton.
Fig. 4, 5. Perspi ctive view of the divided Object-Glass

Micrometer, as made by Mr Dollond.

END OF VOLUME SECOND.

Williaai Brown, Printer, Philadelphia.
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